
From: Tracy Thomas SAO
To: Erica Janes
Subject: 60700851 TOFS Raw Water Intake Rehabilitation Tender Documents
Date: Monday, July 8, 2024 4:09:50 PM
Attachments: 60700851 RWI Tender Documents Combined 21062024 FINAL validated.pdf

Mackenzie Valley Land and Water Board
4922 - 48th Street, 7th Floor
YK Centre Mall
PO Box 2130
Yellowknife, NT, X1A 2P6
 
Re: Request for Modification to Raw Water Intake
 
Attn: Erica Janes – Regional Specialist
 
The Town of Fort Smith requests a modification to our Water License to allow for the
rehabilitation of our Raw Water Intake (RWI). This work will include replacement of portions
of the RWI structure as well as the pumps and associated controls and systems required to
upgrade the RWI to a modern standard which will serve the Town for the next 50 years.
 
Included in this application are Construction Drawings and Construction Specifications for
this work which are stamped by an Engineer certified to practice in the Northwest
Territories, as well as a November 2022 "Fort Smith Infrastructure Evaluation Study" that
establishes the scope of, and need for, this work.
 
While this work occurs the Town will continue to draw water from the Slave River as per the
Town Water License, as well as ensure that all work completed on the RWI meets the
expectations of the Mackenzie Valley Land and Water Board.
 
Please accept this letter and attachments as the Town of Fort Smith’s application to modify
our Water License to allow for the rehabilitation of our RWI, which is a vital part of Town
potable water production infrastructure.

Sincerely, 
 
Tracy  Thomas
Senior Administrative Officer
 
Please note that additional document files were uploaded to the MVLWB share folder
due to size restraints.
 

mailto:sao@fortsmith.ca
mailto:ejanes@mvlwb.com
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Notice to Bidders


Town of Fort Smith


Bid for: Raw Water Intake Rehabilitation


Sealed envelopes containing Bids clearly marked “Town of Fort Smith:  Raw Water Intake Rehabilitation”


and addressed to Tracy Thomas, Senior Administrative Officer  shall be received at the offices of
Town of Fort Smith, 174 McDougal Road, Fort Smith, NT  X0E 0P0
before 2:00:00 p.m., local time, on July 15, 2024.


The Work generally comprises of the rehabilitation of one existing water and sewer facilities, the Raw Water Intake Building;
including architectural, structural, mechanical, process mechanical and electrical equipment, components and systems.
Electronic copies of the Bid Documents can be obtained from bidsandtenders.ca.
Binders may submit questions to the Consultant up to 5 days prior to the advertised tender closing date.    The Consultant
will submit a response to all questions within a minimum of 3-days before the advertised tender closing date. All addenda will
be issued via bidsandtenders.ca.


Each tender must be accompanied by the specified bid security made payable to the Town of Fort Smith. The right is reserved to
reject any or all Tenders or to accept any Tender that may be considered in the best interest of the Town of Fort Smith.


Each tender must be accompanied by the specified bid security made payable to the Town of Fort Smith. The right is reserved to
reject any or all Tenders or to accept any Tender that may be considered in the best interest of the Town of Fort Smith. The
Town of Fort Smith reserves the right to negotiate, with the successful bidder, potential cost savings options prior to executing
the construction contract.


Bids shall be accompanied by Bid Security in the amount of ten percent (10%) of the Bid Price, payable to Town of Fort
Smith.


Inquiries regarding this Project shall be directed to:


AECOM Canada Ltd.
101, 18817 Stony Plain Road NW
Edmonton, AB  T5S 0C2


Attention:  Nick Bevington


Telephone:  587-335-0050
Facsimile:  780-486-7070
Email: nick.bevington@aecom.com
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Part I


Instructions to Bidders


1. Submission of Bids. Bids shall be made on the Bid Form provided and shall be submitted in a
sealed envelope clearly marked and addressed as follows:


Tracy Thomas, Senior Administrative Officer
174 McDougall Road
Fort Smith, NT
X0E-0P0


(“Closing Place”)


Bid for:


Town of Fort Smith
Raw Water Intake Rehabilitation


(the “Project”)


must be delivered to the Closing Place before the Bid Closing Time of    :    :00 a.m./p.m. local
time on                     July 15                                  , 2024.  The time will be conclusively
determined by a clock designated by the Owner or the Consultant.


Any Bids received after the Bid Closing Time shall be returned to the Bidder unopened.


All requirements that use the word “shall” or “must” are mandatory and the Bidder’s Bid must
substantially comply or fulfill such requirements or it shall be rejected as non-compliant.  All
requirements that use the term “should” are desired and the Bidder’s response to such
requirements shall be considered in analysing the Bids.


The Owner and the Consultant shall only be responsible for lost or misplaced Bids, or
amendments to Bids, if they have exercised bad faith or have been fraudulent with respect to the
loss or misplacement.


2. Bids to be Under Seal.  All Bids shall be signed and sealed in the case of a corporation and in the
case of an individual, partnership or non-incorporated organization shall be signed and witnessed.


If a Bid is submitted by a consortium, each member of the consortium shall sign and seal or
witness the Bid as described above.


3. Acceptability and Evaluation of Bids. Bids should be completed fully in ink or typewritten. Bids
submitted via facsimile transmittal shall be rejected. Bids that have been submitted in accordance
with these Instructions to Bidders may be modified via facsimile transmittal, however, pursuant to
Clause 17 hereof.


The Owner is not under any obligation to award a contract, and reserves the right in its discretion to
cancel these Instructions to Bidders at any time for any reason or without reason.  Award of a



Nick.Bevington

Typewriter

02



Nick.Bevington

StrikeOut
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contract may be contingent upon budget approval or other corporate, regulatory or other
pre-conditions.  The Owner may, in its discretion, re-tender, or negotiate with any party (including a
Bidder) the same or similar project at any time after cancellation of these Instructions to Bidders.


The Owner reserves the right to accept the Bid that it deems in its discretion most advantageous.
The Bid having the lowest cost to the Owner or any Bid shall not necessarily be accepted.  The
Owner may take into account any criteria that it desires including, without limitation, the following
(not necessarily in order of importance):


(a) the qualifications of the Bidder (as described below);


(b) Bid Price;


(c) Completion Date;


(d) the Owner’s (positive or negative) relationship with any Bidder;


(e) the use of equivalents/alternates;


(f) the quality and responsiveness of the Bid, including, without limitation, all requested
information; and


(g) the following additional criteria: ______________________________________________


_______________________________________________________________________


_______________________________________________________________________
_______________________________________________________________________


The Owner is not obliged to inform the Bidders of the relative weight to be given to any particular
evaluation criteria, to open the Bids publicly, or to provide reasons to any Bidder with respect to
any use of the Owner’s discretion.


The Owner and the Consultant may make such investigations as they deem necessary to
determine the ability of any Bidder and its named subcontractors to perform the Work and the
Owner may utilize the results of such investigation in awarding the Contract.


Qualifications of the Bidder may include consideration of the:


(a) experience, and present workload and capacity of the Bidders, their proposed project
personnel (including their proposed superintendent) and their nominated Suppliers and
Subcontractors;


(b) adequacy of proposed construction plant and equipment and labour;


(c) financial capability and credit-worthiness of the Bidders and the Owner’s overall
assessment of each Bidder’s ability to perform and complete the Work in accordance
with the Bid Documents and in co-ordination with other contractors who may be located
on the site; and


(d) verification of (a) through (c) through third party references and inquiries.


The relative weight given to selection criteria shall be determined in the discretion of the Owner.
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The Owner reserves the right, in its discretion, to seek further information from, or clarification of,
any Bid submitted by any Bidder in respect of any of the terms and conditions of the Contract
Documents.  The Owner is entitled to utilize the information or clarifications received in awarding
the Contract.


Accepted alternates and equivalents may, at the Owner’s option, be considered in conjunction with
the base bid in determining the price to be used in contract award.


The Bidder acknowledges and agrees that it shall have no claim against, or entitlement to
damages from, the Owner or the Consultant by reason of the Owner's rejection of its Bid or all
Bids.


Receipt of an invitation to bid by a Bidder or receipt and evaluation by the Owner of a Bid does
not imply that any Bidder is qualified.


4. Bid Documents.  The Bid Documents shall consist of the following:


 Part I - Instructions to Bidders
 Part II - Bid Form
 Addenda (if any)
 Part III - Consent of Surety
 Bid Security
 Part IV - Agreement
 Part V - Definitions
 Part VI - General Conditions
 Supplementary Conditions
 General Requirements
 Drawings and Specifications, as listed in the index of the Bid Documents
 Schedules


5. Omissions or Discrepancies.  Should the Bidder find discrepancies in, or omissions from, the Bid
Documents, or be in doubt as to their meaning, it should at once notify the Consultant, who may
send an Addendum to all Bidders.  No oral interpretation made by the Consultant to any Bidder
as to the meaning of any part of the Bid Documents shall be binding upon the Owner, or be
effective to modify any of the provisions of the Bid Documents.  Words and abbreviations used in
the Bid Documents which have well known technical or trade meanings, or are defined in the Bid
Documents, shall be interpreted in accordance with such meanings or definitions.  Every request
for an interpretation shall be made in writing and promptly forwarded to the Consultant at the
following address:


Nick Bevington, P.Eng.
Telephone:  587-335-0050
Facsimile: 780-486-7070
Email: nick.bevington@aecom.com


6. Bid Security.  The Bid should be accompanied by Bid Security in the form of a certified cheque or
original bid bond, issued by a duly licensed surety company authorized to transact a business of
suretyship in the jurisdiction of the Place of the Work, made payable to the Owner in the amount of
ten percent (10%) of the Bid Price.  The Bidder, with its Bid, should enclose a statement from the
Surety substantially in the form of the Consent of Surety stating that the Surety is willing to supply
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the Contract Security referred to below.  The Consent of Surety should be provided whether the
Bidder uses a bid bond or a certified cheque under this Clause 6.


7. Contract Security.  Pursuant to GC 44, the successful Bidder shall, within seven (7) Days of the
date of the Notice of Acceptance of the Contract or such longer time as the parties may agree,
provide the Contract Security required by GC 44.  The cost of such security shall be borne by the
successful Bidder.


8. Alternate Prices.  Where called for, the Bidder must submit prices for all alternates shown in the
places provided in the Bid Form.


9. Substitutions.  Where the Bid Documents stipulate that a particular kind or make of material or
equipment shall be used, and allow for an equal or alternate material or equipment to be
substituted, no such substitution may be made unless the Consultant has, five (5) Days prior to the
Bid Closing Time, given written approval for such substitution.


When a request to substitute an allegedly equal material or equipment is made to the
Consultant, the Consultant may approve the substitution either as an equal or an alternate.  If
an item is approved as an equal, the Bidder may use that item in place of the specified item.  If
the item is approved as an alternate, the Bidder shall base its Bid Price upon the specified item
and shall indicate in its Bid the reduction in price which shall apply if use of the alternate item is
allowed.


In submission of equals or alternates to items of material or equipment mentioned in the Bid
Documents, the Bidder shall in its Bid give consideration to all changes required in the Work to
accommodate such equals or alternates.  A claim by the Bidder for an addition to the Bid Price
because of changes in Work necessitated by the use of equals or alternates shall not be
considered.
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10. GST/HST.  It shall be assumed, unless otherwise stated, that the Bid Price does not include
GST/HST.  The appropriate GST/HST levy shall be paid to the successful Bidder in addition to the
amount approved by the Consultant for Work performed under the Contract and, therefore, shall
not affect the Bid Price.


11. Commencement of the Work.  The commencement date of the Work shall be the date of the
Notice of Acceptance, unless otherwise stated in the Contract Documents.


12. Material and Equipment Suppliers.  The Bidder should state, if requested in the Bid Form, the
names of the material and equipment Suppliers it intends to use for the Work together with the
trade or brand names of the material and equipment to be supplied.


13. Subcontractors.  The Bidder should state, if requested in the Bid Form, the names of the
Subcontractors and Suppliers it intends to use on the Work and the portion of the Work on which
each Subcontractor is intended to be used.


14. Superintendent. The Bidder should state in its Bid Form the name of the superintendent it intends
to use on the Work.


15. Subdivision of Work.  The successful Bidder shall be responsible for the administration of the
Work and the subdivision of the Work to Subcontractors.  All disputes as to the scope of the
Work to be carried out by Subcontractors shall be resolved by the successful Bidder so that all
Work is carried out in accordance with the Bid Documents.  No claims for extras shall be allowed
on the basis that Subcontractors did not include same in their scope of Work due to any
subdivisions of Work expressed or implied in the Bid Documents.


16. Site Conditions and Information Documents.  The Bidder should examine the Place of the Work
and review the Information Documents before submitting its Bid, and should satisfy itself as to the
nature and location of the Work, site conditions and all matters which can in any way affect the
Work.


The Information Documents are furnished merely for the general reference and convenience of
each Bidder and do not form part of the Bid Documents.  The Information Documents are not
in any way represented, warranted or guaranteed to be accurate or complete by the Owner or the
Consultant.  Each Bidder acknowledges and agrees that the Owner and the Consultant do not
owe any duty of care to it concerning the accuracy or completeness of the Information
Documents nor do they owe any duty of care to disclose any other information, data, reports or
material relating to the Work or the Place of the Work.


17. Bid Modification.


(a) A Bid submitted in accordance with these Instructions to Bidders may be modified
provided the modification:


(i) is in the form of a letter or a fax transmittal and all pages of such letter or fax
transmittal are received at the Closing Place prior to the Bid Closing Time;


(ii) states the name of the Bidder and the nature of the modification; and


(iii) is signed by the Bidder’s authorized representative.
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(b) Where a modification is directing a change in the Bid Price, the modification shall not
reveal the original Bid Price nor the revised Bid Price:


(i) on lump sum bids, only the amount to be added to or deducted from the original
Bid Price shall be stated:


(ii) when unit prices are used, only the amount to be added to or deducted from
each original unit price shall be stated;


(iii) the Consultant shall not accept responsibility for the content of modifications or
modifications that are, for any reason, delayed, illegible or otherwise improperly
received.  The Owner may, in its discretion, disregard modifications that are
improperly received.


18. Bid Withdrawal.  Any Bidder may withdraw its Bid either personally or by written request prior to
the Bid Closing Time.  The withdrawal of a Bid shall not prejudice the right of such Bidder to
submit a new Bid.  In addition to any damages that the Owner may be entitled to, if a Bid is
withdrawn after the Bid Closing Time, the accompanying Bid Security is subject to forfeiture in
like manner as in the failure to execute an Agreement after award as provided herein.


19. Currency.  All dollar amounts stated in the Bid Documents are in Canadian dollars unless
otherwise indicated.


20. Agreement between the Owner and the Bidder.  The Bidder agrees that the Owner’s sole
obligation is to give consideration to the Bid in accordance with the Bid Documents.  In return, the
Bidder has prepared and submitted its Bid, and agrees:


(a) to enter into a contract with the Owner in accordance with the Bid Documents if the
Owner issues a notice of acceptance within forty-five (45) days of the Bid Closing Time
(or such longer period as is agreed between the parties)(the “Bid Period”); and


(b) that the Bid is irrevocable, valid and shall remain open for acceptance for the Bid
Period.


21. Waiver.  The Bidder hereby waives any claim for damages or costs of any nature against the
Owner and the Consultant (including, without limitation, the cost of preparing and submitting the
Bid, and any anticipated profits and contributions to overhead) arising out of the Owner’s use of its
discretion under the Bid Documents, and the Consultant’s advice to the Owner.


In preparing and submitting the Bid, Bidders are advised that the Owner may award other
contracts for work in the area.


22. Information Requests.  The Bidder shall comply with any reasonable requests for information
made by the Owner or the Consultant, including information about the Bidder and its
superintendent, Subcontractors and Suppliers.


The Bid should include a complete list of Subcontractors and Suppliers.
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Part II
Bid Form


1. FROM:


(Bidder)


TO: Tracy Thomas, Senior Administrative Officer


(Owner) 174 McDougal Road


Fort Smith, NT


X0E-0P0


PROJECT: Town of Fort Smith


Raw Water Intake Rehabilitation


2. The Bidder, having examined and read the Bid Documents, and having visited the Place of the
Work and examined all conditions affecting the Work, is satisfied that it understands the Bid
Documents and declares itself competent to perform the Work, and does hereby irrevocably bid
and agree to perform the Work in accordance with the Bid Documents, for the Bid Price
consisting of the sums listed in Schedules TOTAL STIPULATED CONTRACT PRICE
SCHEDULE attached hereto which form an integral part of this Bid.  The Bidder hereby
makes all of the representations to be made by the Contractor in Article 5 of Part IV - Agreement
as if such were repeated herein.


3. The Bidder also agrees as follows:


3.1. Where quantities are included in this Bid Form and unit prices are requested, it is
understood that:


3.1.1. the estimates of quantities shown in the unit price tables contained in this Bid
Form are approximate only and for the sole purpose of comparing Bids;


3.1.2. the actual quantities involved in carrying out the Work may be greater or less
than the said estimates of quantities set forth in this Bid Form;
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3.1.3. in arriving at the unit prices set forth in this Bid Form, the Bidder has made its
own estimates of the respective quantities involved and has not relied solely
upon the estimates set forth in this Bid Form;


3.1.4. except as otherwise set forth in the General Conditions, payment for Work
carried out on a unit price basis shall be made on the basis of actual quantities
as determined by the Consultant at the unit prices set forth in this Bid Form for
each respective item of unit price Work, which shall be compensation in full for
such Work notwithstanding variations between actual and estimated quantities.


3.1.5. if there is a discrepancy found between the total Bid Price as determined by
taking the total of all extensions of the unit prices multiplied by the estimated
quantities shown in the Bid Form (the “Calculated Bid Price”) and the total  Bid
Price as indicated herein, the unit prices shall govern and the Calculated Bid
Price shall be used for determination of the actual Bid Price. Any calculations
by the Bidder of the estimated Bid Price or its components are for convenience
only.  The Owner shall be entitled to recalculate the sum of the unit prices and
the estimated quantities with the total of all such sums being the actual Bid
Price.  The Owner shall also be entitled to utilize updated estimated quantities
rather than those shown in the Bid Form for such calculation where the Owner
reasonably believes that such updated estimated quantities more accurately
reflect the quantities to be utilized in the Work.


3.1.6. except as otherwise set forth in the General Conditions, no claim shall be made
by the Bidder against the Owner or the Consultant on account of any loss of
anticipated profits, for delays in the completion of the Work or any portion of the
Work or for any other matter or thing arising from or related, directly or indirectly,
to any variation between the estimated quantities set forth in this Bid Form and
the actual quantities as determined by the Consultant.


4. Where the Bid Price is a lump sum and there is a discrepancy between the numerical and
alphabetical Bid Price, the alphabetical Bid Price shall be considered as representing the
intention of the Bidder.


5. This Bid is irrevocable, and open for acceptance by the Owner, for the Bid Period.  Upon
acceptance of this Bid, the Owner shall issue the Notice of Acceptance to the Bidder.
Communication to the Bidder of the Notice of Acceptance by delivery, facsimile or posting by
prepaid mail shall constitute acceptance of this Bid.


6. Within seven (7) Days from the date of receipt of the Contract Documents, the Bidder shall
execute and return the Agreement, together with the Contract Security required pursuant to
Clause 7 of the Instructions to Bidders, to the Owner.  Should the Bidder fail to execute and
return the Agreement and Contract Security as aforesaid, whether any other bid has previously
been accepted or not, the Bid Security shall be forfeited to the Owner and the Owner shall be
entitled to withdraw the Notice of Acceptance.  The forfeiture of the Bid Security shall not be
construed as a waiver of any rights or remedies which the Owner may have against the Bidder
for loss or damage incurred or suffered in excess of the amount of the Bid Security.


7. The Agreement shall be dated as of the date of the Notice of Acceptance.


8. The Bidder shall perform the Work in such manner so as to complete the Work:


[delete one option prior to issuance to Bidders]
 within 365 Days following the date of the Agreement
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 by the 15 day of July                       , 2025.


9. No person, firm or corporation other than the Bidder has any interest in this Bid or in the
proposed Contract for which this Bid is made and to which it relates.


10. This Bid is made by the Bidder without any connection, knowledge, comparison of figures or
arrangement with any other person or persons making a bid for the same Contract, and is in all
respects fair and without collusion or fraud.
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11. The list of materials and material Suppliers the Bidder intends to use on the Work is as follows:


(list material) (list Supplier)
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12. The list of equipment and equipment Suppliers the Bidder intends to use on the Work is as
follows:


(list equipment) (list Supplier)
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13. The list of Subcontractors the Bidder intends to use on the Work and the portion of the Work
on which each Subcontractor shall be used are as follows:


(list work component) (list Subcontractor)
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14. The superintendent(s) the Bidder intends to use on the Work is as follows:
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15. The Bidder hereby acknowledges receipt of the following Addenda to the Bid Documents:


Addendum No.                      Date of Issue


Addendum No.                      Date of Issue


Addendum No.                      Date of Issue


Addendum No.                      Date of Issue


16. Accompanying this Bid is the Bid Security in the amount
of ($                 )
DOLLARS payable to the Owner which is subject to forfeiture as provided in Clause 6 hereof.


SIGNED AND DELIVERED at                                                         this                      day
of                            , 20 .


If Bidder is an incorporated entity:


_______________________________________
Name of Corporation


_______________________________________
Signature of Authorized Representative


_______________________________________
Name
_______________________________________
Title
_______________________________________
Address
_______________________________________


_______________________________________


)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)


(Corporate Seal)
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If Bidder is an individual or an unincorporated entity:


_______________________________________
Name of Business (if any)


_______________________________________
Signature of Individual
or Authorized Representative


______________________________________
Name of Individual
or Authorized Representative


______________________________________
Title


______________________________________
Address


______________________________________


______________________________________


)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)


______________________________________
Signature of Witness


______________________________________
Name


______________________________________
Address


______________________________________


______________________________________
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Schedule "A"
Bid Price







Town of Fort Smith - Raw Water Intake Rehabilitation


TOTAL STIPULATED CONTRACT PRICE SCHEDULE


Item No. Work Item Stipulated Price


0 DIVISION 0 - CONTRACT REQUIREMENTS
0.1 Bonds, Insurance and Permits $
1 DIVISION 1 - GENERAL REQUIREMENTS


1.2.1
Cash Allowance for Structural Concrete Repairs are not
shown on the Drawings (as specified in Section 01 08 00)


10,000.00$


1.3
Cash Allowance for Reconnection to Existing Flexible Force
Main at Surface Pipeline are not shown on the Drawings (as
specified in Section 01 08 00)


5,000.00$


1.4.1
Cash Allowance for Programming/Communication/
Instrumentation/PLC Integration (as specified in Section 01
08 00)


25,000.00$


1.6


Cash Allowance for Replacement of Gate Valves, Screens,
Wash Piping and Slide Gates below River Water Level.
Material pricing to be included in Item 11.5 and not included
in the Cash Allowance   (as specified in Section 01 08 00)


30,000.00$


Mobilization / Demobilization $
General Requirements $
Start-up, Commissioning and Training -$
O&M Manual 10,000.00$
As-Built Drawings $
Environmental Protection $
Health and Safety $
Quality Control $
Temporary Utilities $
Progress Records and Four-Week Look Ahead Schedule 1,000.00$


2 DIVISION 2 - SITE WORK
2.1 Demolition $
3 DIVISION 3 - CONCRETE


3.1 Concrete $
4 DIVISION 4 - MASONRY


4.1 Masonry $
5 DIVISION 5 - METALS


5.1 Metals $
6 DIVISION 6 - WOOD, PLASTICS AND COMPOSITES


6.1 Wood, Plastics and Composites $
7 DIVISION 7- THERMAL AND MOISTURE PROTECTION


7.1 Thermal and Moisture Protection $
8 DIVISION 8 - OPENINGS


8.1 Openings $



Bevington, Nick

Typewriter

(Contract No.24-100)







9 DIVISION 9 - FINISHES
9.1 Painting $
11 DIVISION 11 - PROCESS


11.1
Remove and Reinstall Two Existing Vertical Turbine Pumps
(30HP)


$


11.2 New VFD Vertical Turbine Pump (40HP) $


11.3 New 8" Diameter Insulated Forcemain


11.4 Mud Induction System


11.5 Process Piping and Valves $


21
DIVISION 21 - DRY CHEMICAL FIRE EXTINGUISHING
SYSTEMS


21.1 Fire Extinguishing Systems -$
23 DIVISION 23 - MECHANICAL


23.1 Ventilation System -$
23.2 Heating System -$
23.3 Cooling System -$
23.4 Misc. Mechanical -$
26 DIVISION 26 - ELECTRICAL


26.1 Panel $
26.2 Temporary Generator Connection $
26.3 MCC'S $
26.5 Lighting and Building Systems $
26.6 Solar System
26.7 Cables $
26.8 Cable Trays $
26.9 Other Electrical $17 DIVISION 17 - INSTRUMENTATION


OTHER
All Other Work (Specify if any): $


TOTAL STIPULATED CONTRACT PRICE, EXCL. GST:
(SUM OF ALL ROWS ABOVE)


$


GST @ 5%: $
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Part III
Consent of Surety


The undersigned surety company does hereby consent and agree to become bound as surety to provide
the Contract Security


(a) in an approved performance bond for the amount of ___________________________________


________________________________________________________ ($____________) Dollars


-  and  -


(b) in an approved labour and materials payment bond for the amount of ______________________


________________________________________________________ ($____________) Dollars


all for the fulfilment of the Contract for the Work covered by the annexed Contract Documents, which
may be awarded to:


_________________________________________
Name of Bidder


_________________________________________
Address


_________________________________________
_________________________________________


at the Bid Price.  The undersigned surety company is legally entitled to do business in the Province of
_________________________ and is worth, over and above its present liabilities, in excess of the total
amount of the bonds referred to herein.


DATED at _______________________ this ____ day of ________________________, 20____.


(Corporate Seal)


_________________________________________
Name of Surety Company


_________________________________________
Address


_________________________________________


_________________________________________


Per: ____________________________________
Signature of Authorized Representative


Per: ____________________________________
Signature of Authorized Representative
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AGREEMENT BETWEEN OWNER AND CONTRACTOR 
For use when a stipulated price is the basis of payment. 


This Agreement made on      day of                       in the year              . 
by and between the parties 


hereinafter called the “Owner” 


and 


hereinafter called the "Contractor" 


The Owner and the Contractor agree as follows: 


ARTICLE A-1  THE WORK 
The Contractor shall:  


1.1 perform the Work required by the Contract Documents for (insert below the description or title of the Work)


located at (insert below the Place of the Work) 


for which the Agreement has been signed by the parties, and for which (insert below the name of the Consultant) 


is acting as and is hereinafter called the "Consultant" and 


1.2 do and fulfill everything indicated by the Contract Documents, and 


1.3 commence the Work by the                                 day of                         in the year  and, subject to adjustment in Contract 
Time as provided for in the Contract Documents, attain Ready-for-Takeover, by the         day of                         in 
the year              . 


ARTICLE A-2  AGREEMENTS AND AMENDMENTS 
2.1 The Contract supersedes all prior negotiations, representations or agreements, either written or oral, relating in any manner to the 


Work, including the bid documents that are not expressly listed in Article A-3 of the Agreement – CONTRACT DOCUMENTS. 


2.2 The Contract may be amended only as provided in the Contract Documents.  
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ARTICLE A-3  CONTRACT DOCUMENTS 
3.1 The following are the Contract Documents referred to in Article A-1 of the Agreement – THE WORK: 


 Agreement between Owner and Contractor
 Definitions
 General Conditions
*


* (Insert here, attaching additional pages if required, a list identifying all other Contract Documents e.g. supplementary conditions; Division 01 of the 
Specifications – GENERAL REQUIREMENTS; Project information that the Contractor may rely upon; technical Specifications, giving a list of contents with 
section numbers and titles, number of pages and date; material finishing schedules; Drawings, giving drawing number, title, date, revision date or mark; 
addenda, giving title, number, date; time schedule) 
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ARTICLE A-4  CONTRACT PRICE  


4.1 The Contract Price, which excludes Value Added Taxes, is: 


/100 dollars $ 


4.2 Value Added Taxes (of __________ %) payable by the Owner to the Contractor are: 


/100 dollars $ 


4.3 Total amount payable by the Owner to the Contractor for the Work is: 


/100 dollars $ 


4.4 These amounts shall be subject to adjustments as provided in the Contract Documents. 


4.5 All amounts are in Canadian funds. 


ARTICLE A-5  PAYMENT 
5.1 Subject to the provisions of the Contract Documents and Payment Legislation, and in accordance with legislation and statutory 


regulations respecting holdback percentages, the Owner shall: 
.1 make progress payments to the Contractor on account of the Contract Price when due in the amount certified by the 


Consultant unless otherwise prescribed by Payment Legislation together with such Value Added Taxes as may be applicable 
to such payments,  


.2 upon Substantial Performance of the Work, pay to the Contractor the unpaid balance of the holdback amount when due 
together with such Value Added Taxes as may be applicable to such payment, and 


.3 upon the issuance of the final certificate for payment, pay to the Contractor the unpaid balance of the Contract Price when 
due together with such Value Added Taxes as may be applicable to such payment. 


5.2 Interest 
.1 Should either party fail to make payments as they become due under the terms of the Contract or in an award by adjudication, 


arbitration or court, interest at the following rates on such unpaid amounts shall also become due and payable until payment: 
(1) 2% per annum above the prime rate for the first 60 days.
(2) 4% per annum above the prime rate after the first 60 days.
Such interest shall be compounded on a monthly basis.  The prime rate shall be the rate of interest quoted by
(Insert name of chartered lending institution whose prime rate is to be used) 


for prime business loans as it may change from time to time.  
.2 Interest shall apply at the rate and in the manner prescribed by paragraph 5.2.1 of this Article on the settlement amount of any 


claim in dispute that is resolved either pursuant to Part 8 of the General Conditions – DISPUTE RESOLUTION or otherwise, 
from the date the amount would have been due and payable under the Contract, had it not been in dispute, until the date it is 
paid. 


ARTICLE A-6  RECEIPT OF AND ADDRESSES FOR NOTICES IN WRITING 
6.1 Notices in Writing will be addressed to the recipient at the address set out below.   


6.2 The delivery of a Notice in Writing will be by hand, by courier, by prepaid first class mail, or by other form of electronic 
communication during the transmission of which no indication of failure of receipt is communicated to the sender.   


6.3 A Notice in Writing delivered by one party in accordance with this Contract will be deemed to have been received by the other party 
on the date of delivery if delivered by hand or courier, or if sent by mail it will be deemed to have been received five calendar days 
after the date on which it was mailed, provided that if either such day is not a Working Day, then the Notice in Writing will be deemed 
to have been received on the Working Day next following such day.   


6.4 A Notice in Writing sent by any form of electronic communication will be deemed to have been received on the date of its 
transmission provided that if such day is not a Working Day or if it is received after the end of normal business hours on the date of 
its transmission at the place of receipt, then it will be deemed to have been received at the opening of business at the place of receipt 
on the first Working Day next following the transmission thereof.   


6.5 An address for a party may be changed by Notice in Writing to the other party setting out the new address in accordance with this 
Article.  
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Owner  
 


 


 
name of Owner* 


 


 
address 


 
email address  


 


Contractor 
 


 


 
name of Contractor* 


 


 
address 


 
email address  


 


Consultant 
 


 


 
name of Consultant* 


 


 
address 


 
email address  


 


* If it is intended that a specific individual must receive the notice, that individual’s name shall be indicated.  
 
ARTICLE A-7  LANGUAGE OF THE CONTRACT 
 


7.1 When the Contract Documents are prepared in both the English and French languages, it is agreed that in the event of any 
apparent discrepancy between the English and French versions, the English / French # language shall prevail. 


 # Complete this statement by striking out inapplicable term. 
 


7.2 This Agreement is drawn in English at the request of the parties hereto.  La présente convention est rédigée en anglais à la 
demande des parties. 


 
ARTICLE A-8  SUCCESSION 
 


8.1 The Contract shall enure to the benefit of and be binding upon the parties hereto, their respective heirs, legal representatives, 
successors, and assigns. 
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In witness whereof the parties hereto have executed this Agreement by the hands of their duly authorized representatives. 
 
SIGNED AND DELIVERED 
in the presence of: 
 
 
WITNESS       OWNER 


 


 
 
 
 
 
_____________________________________________ 
name of Owner 
 
 
 


_____________________________________________  _____________________________________________ 
signature        signature 
 
 
_____________________________________________  _____________________________________________ 
name of person signing      name and title of person signing 
 
 
WITNESS       CONTRACTOR 


 


 
 
 
 
 
_____________________________________________ 
name of Contractor 
 
 
 


_____________________________________________  _____________________________________________ 
signature        signature 
 
 
_____________________________________________  _____________________________________________ 
name of person signing      name and title of person signing 
 
 
N.B. Where legal jurisdiction, local practice or Owner or Contractor requirement calls for: 


 (a) proof of authority to execute this document, attach such proof of authority in the form of a certified copy of a resolution naming the representative(s) 
authorized to sign the Agreement for and on behalf of the corporation or partnership; or 


(b)  the affixing of a corporate seal, this Agreement should be properly sealed. 
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DEFINITIONS 
 


The following Definitions shall apply to all Contract Documents. 
 


Change Directive 
A Change Directive is a written instruction prepared by the Consultant and signed by the Owner directing the Contractor to 
proceed with a change in the Work within the general scope of the Contract Documents prior to the Owner and the Contractor 
agreeing upon adjustments in the Contract Price and the Contract Time.  


 


Change Order 
A Change Order is a written amendment to the Contract prepared by the Consultant and signed by the Owner and the 
Contractor stating their agreement upon:  
• a change in the Work; 
• the method of adjustment or the amount of the adjustment in the Contract Price, if any; and 
• the extent of the adjustment in the Contract Time, if any. 


 


Construction Equipment 
 Construction Equipment means all machinery and equipment, either operated or not operated, that is required for preparing, 


fabricating, conveying, erecting, or otherwise performing the Work but is not incorporated into the Work.  
 


Consultant 
The Consultant is the person or entity engaged by the Owner and identified as such in the Agreement.  The Consultant is the 
Architect, the Engineer or entity licensed to practise in the province or territory of the Place of the Work.   
  


Contract 
The Contract is the undertaking by the parties to perform their respective duties, responsibilities and obligations as prescribed 
in the Contract Documents and represents the entire agreement between the parties. 


 


Contract Documents 
The Contract Documents consist of those documents listed in Article A-3 of the Agreement – CONTRACT DOCUMENTS 
and amendments agreed upon between the parties. 


 


Contract Price 
The Contract Price is the amount stipulated in Article A-4 of the Agreement – CONTRACT PRICE.  


 


Contract Time 
The Contract Time is the time from commencement of the Work to the date of Ready-for-Takeover as stipulated in paragraph 
1.3 of Article A-1 of the Agreement – THE WORK .  


 


Contractor 
The Contractor is the person or entity identified as such in the Agreement.   
 


Drawings 
The Drawings are the graphic and pictorial portions of the Contract Documents, wherever located and whenever issued, showing 
the design, location and dimensions of the Work, generally including plans, elevations, sections, details, and diagrams.  


 


Notice in Writing 
A Notice in Writing, where identified in the Contract Documents, is a written communication between the parties or between 
them and the Consultant that is transmitted in accordance with the provisions of Article A-6 of the Agreement – RECEIPT OF 
AND ADDRESSES FOR NOTICES IN WRITING. 


 


Owner 
The Owner is the person or entity identified as such in the Agreement.   


 


Other Contractor 
Other Contractor means a contractor, other than the Contractor or a Subcontractor, engaged by the Owner for the Project. 


 


Payment Legislation 
Payment Legislation means such legislation in effect at the Place of the Work which governs payment under construction 
contracts. 


 


Place of the Work 
The Place of the Work is the designated site or location of the Work identified in the Contract Documents.  
 


Product 
Product or Products means material, machinery, equipment, and fixtures forming part of the Work, but does not include 
Construction Equipment. 
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Project 
The Project means the total construction contemplated of which the Work may be the whole or a part.  


 


Ready-for-Takeover 
Ready-for-Takeover shall have been attained when the conditions set out in paragraph 12.1.1 of GC 12.1 – READY-FOR-
TAKEOVER have been met, as verified by the Consultant pursuant to paragraph 12.1.4.2 of GC 12.1 – READY-FOR-
TAKEOVER. 


 


Shop Drawings 
Shop Drawings are drawings, diagrams, illustrations, schedules, performance charts, brochures, Product data, and other data which 
the Contractor provides to illustrate details of portions of the Work.  


 


Specifications 
The Specifications are that portion of the Contract Documents, wherever located and whenever issued, consisting of the written 
requirements and standards for Products, systems, workmanship, quality, and the services necessary for the performance of the 
Work. 


 


Subcontractor 
A Subcontractor is a person or entity having a direct contract with the Contractor to perform a part or parts of the Work at the 
Place of the Work. 


 


Substantial Performance of the Work  
Substantial Performance of the Work is as defined in the lien legislation applicable to the Place of the Work. 


 


Supplemental Instruction 
A Supplemental Instruction is an instruction, not involving adjustment in the Contract Price or Contract Time, in the form of 
Specifications, Drawings, schedules, samples, models, or written instructions, consistent with the intent of the Contract 
Documents.  It is to be issued by the Consultant to supplement the Contract Documents as required for the performance of the 
Work.  


 


Supplier 
A Supplier is a person or entity having a direct contract with the Contractor to supply Products.  


 


Temporary Work 
Temporary Work means temporary supports, structures, facilities, services, and other temporary items, excluding Construction 
Equipment, required for the execution of the Work but not incorporated into the Work.  


 


Value Added Taxes 
Value Added Taxes means such sum as shall be levied upon the Contract Price by the Federal or any Provincial or Territorial 
Government and is computed as a percentage of the Contract Price and includes the Goods and Services Tax, the Quebec Sales 
Tax, the Harmonized Sales Tax, and any similar tax, the collection and payment of which have been imposed on the Contractor 
by tax legislation.  


  


Work 
The Work means the total construction and related services required by the Contract Documents.  
 


Working Day 
Working Day means a day other than a Saturday, Sunday, statutory holiday, or statutory vacation day that is observed by the 
construction industry in the area of the Place of the Work.  
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GENERAL CONDITIONS 
 
PART 1  GENERAL PROVISIONS 
 
GC 1.1  CONTRACT DOCUMENTS 
 


1.1.1 The intent of the Contract Documents is to include the labour, Products and services necessary for the performance of the Work 
by the Contractor in accordance with these documents.  It is not intended, however, that the Contractor shall supply products 
or perform work not consistent with, not covered by, or not properly inferable from the Contract Documents.   


 


1.1.2 The Contract Documents are complementary, and what is required by one shall be as binding as if required by all.  Performance 
by the Contractor shall be required only to the extent consistent with the Contract Documents. 


 


1.1.3 The Contractor shall review the Contract Documents for the purpose of facilitating co-ordination and execution of the Work 
by the Contractor. 


 


1.1.4 The Contractor is not responsible for errors, omissions or inconsistencies in the Contract Documents. If there are perceived 
errors, omissions or inconsistencies discovered by or made known to the Contractor, the Contractor shall promptly report to 
the Consultant and shall not proceed with the work affected until the Contractor has received corrected or additional 
information from the Consultant. 


 


 1.1.5 If there is a conflict within the Contract Documents: 
.1 the order of priority of documents, from highest to lowest, shall be 


• the Agreement between Owner and Contractor, 
• the Definitions, 
• Supplementary Conditions, 
• the General Conditions,  
• Division 01 of the Specifications, 
• technical Specifications,  
• material and finishing schedules, 
• the Drawings. 


.2 Drawings of larger scale shall govern over those of smaller scale of the same date. 


.3 dimensions shown on Drawings shall govern over dimensions scaled from Drawings. 


.4 amended or later dated documents shall govern over earlier documents of the same type. 


.5 noted materials and annotations shall govern over graphic indications. 
 


1.1.6 Nothing contained in the Contract Documents shall create any contractual relationship between:  
.1 the Owner and a Subcontractor, a Supplier, or their agent, employee, or other person performing any portion of the Work. 
.2 the Consultant and the Contractor, a Subcontractor, a Supplier, or their agent, employee, or other person performing any 


portion of the Work. 
 


1.1.7 Words and abbreviations which have well known technical or trade meanings are used in the Contract Documents in accordance 
with such recognized meanings. 


 


1.1.8 References in the Contract Documents to the singular shall be considered to include the plural as the context requires. 
 


1.1.9 Neither the organization of the Specifications nor the arrangement of Drawings shall control the Contractor in dividing the 
work among Subcontractors and Suppliers. 


 


1.1.10 Specifications, Drawings, models, and copies thereof furnished by the Consultant are and shall remain the Consultant’s 
property, with the exception of the signed Contract sets, which shall belong to each party to the Contract.  All Specifications, 
Drawings and models furnished by the Consultant are to be used only with respect to the Work and are not to be used on other 
work.  These Specifications, Drawings and models are not to be copied or altered in any manner without the written 
authorization of the Consultant. 


 


1.1.11 Physical models furnished by the Contractor at the Owner’s expense are the property of the Owner. 
 
GC 1.2  LAW OF THE CONTRACT 
 


1.2.1 The law of the Place of the Work shall govern the interpretation of the Contract. 
 
GC 1.3  RIGHTS AND REMEDIES 
 


1.3.1 Except as expressly provided in the Contract Documents, the duties and obligations imposed by the Contract Documents and 
the rights and remedies available thereunder shall be in addition to and not a limitation of any duties, obligations, rights, and 
remedies otherwise imposed or available by law.   
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1.3.2 No action or failure to act by the Owner, the Consultant or the Contractor shall constitute a waiver of any right or duty afforded 
any of them under the Contract, nor shall any such action or failure to act constitute an approval of or acquiescence in any 
breach thereunder, except as may be specifically agreed in writing. 


 
GC 1.4  ASSIGNMENT 
 


1.4.1 Neither party to the Contract shall assign the Contract or a portion thereof without the written consent of the other, which 
consent shall not be unreasonably withheld. 


 
PART 2  ADMINISTRATION OF THE CONTRACT 
 
GC 2.1  AUTHORITY OF THE CONSULTANT 
 


2.1.1 The Consultant will have authority to act on behalf of the Owner only to the extent provided in the Contract Documents, unless 
otherwise modified by written agreement as provided in paragraph 2.1.2. 


 


2.1.2 The duties, responsibilities and limitations of authority of the Consultant as set forth in the Contract Documents shall be 
modified or extended only with the written consent of the Owner, the Consultant and the Contractor.   


 
GC 2.2 ROLE OF THE CONSULTANT 
 


2.2.1 The Consultant will provide administration of the Contract as described in the Contract Documents. 
 


2.2.2 The Consultant will visit the Place of the Work at intervals appropriate to the progress of construction to become familiar with 
the progress and quality of the work and to determine if the Work is proceeding in general conformity with the Contract 
Documents. 


 


2.2.3 If the Owner and the Consultant agree, the Consultant will provide at the Place of the Work, one or more project representatives 
to assist in carrying out the Consultant’s responsibilities.  The duties, responsibilities and limitations of authority of such project 
representatives shall be as set forth in writing to the Contractor. 


 


2.2.4 Based on the Consultant’s observations and evaluation of the Contractor’s applications for payment, the Consultant will 
determine the amounts owing to the Contractor under the Contract and will issue certificates for payment as provided in Article 
A-5 of the Agreement – PAYMENT, GC 5.3 – PAYMENT and GC 5.5 – FINAL PAYMENT. 


 


2.2.5 The Consultant will not be responsible for and will not have control, charge or supervision of construction means, methods, 
techniques, sequences, or procedures, or for safety precautions and programs required in connection with the Work in 
accordance with the applicable construction safety legislation, other regulations or general construction practice.  The 
Consultant will not be responsible for the Contractor’s failure to perform the Work in accordance with the Contract Documents. 


 


2.2.6 Except with respect to GC 5.1 – FINANCING INFORMATION REQUIRED OF THE OWNER, the Consultant will be, in the 
first instance, the interpreter of the requirements of the Contract Documents. 


 


2.2.7 Matters in question relating to the performance of the Work or the interpretation of the Contract Documents shall be initially 
referred in writing to the Consultant by the party raising the question for interpretations and findings and copied to the other party.   


 


2.2.8 Interpretations and findings of the Consultant shall be consistent with the intent of the Contract Documents.  In making such 
interpretations and findings the Consultant will not show partiality to either the Owner or the Contractor.  


 


2.2.9 The Consultant’s interpretations and findings will be given in writing to the parties within a reasonable time.  
 


2.2.10 With respect to claims for a change in Contract Price, the Consultant will make findings as set out in GC 6.6 – CLAIMS FOR A 
CHANGE IN CONTRACT PRICE. 


 


2.2.11 The Consultant will have authority to reject work which in the Consultant’s opinion does not conform to the requirements of 
the Contract Documents.  Whenever the Consultant considers it necessary or advisable, the Consultant will have authority to 
require inspection or testing of work, whether or not such work is fabricated, installed or completed.  However, neither the 
authority of the Consultant to act nor any decision either to exercise or not to exercise such authority shall give rise to any duty 
or responsibility of the Consultant to the Contractor, Subcontractors, Suppliers, or their agents, employees, or other persons 
performing any of the Work. 


 


2.2.12 During the progress of the Work the Consultant will furnish Supplemental Instructions to the Contractor with reasonable 
promptness or in accordance with a schedule for such instructions agreed to by the Consultant and the Contractor. 


 


2.2.13 The Consultant will review and take appropriate action upon Shop Drawings, samples and other submittals by the Contractor, 
in accordance with the Contract Documents. 
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2.2.14 The Consultant will prepare Change Orders and Change Directives as provided in GC 6.2 – CHANGE ORDER and GC 6.3 – 
CHANGE DIRECTIVE. 


 


2.2.15 The Consultant will conduct reviews of the Work to determine the date of Substantial Performance of the Work and verify that 
Ready-for-Takeover has been attained. 


 


2.2.16 All certificates issued by the Consultant will be to the best of the Consultant’s knowledge, information and belief.  By issuing 
any certificate, the Consultant does not guarantee the Work is correct or complete. 


 


2.2.17 The Consultant will receive and review written warranties and related documents required by the Contract and provided by the 
Contractor and will forward such warranties and documents to the Owner for the Owner’s acceptance. 


 


2..2.18 If the Consultant’s engagement is terminated, the Owner shall immediately engage a Consultant against whom the Contractor 
makes no reasonable objection and whose duties and responsibilities under the Contract Documents will be that of the former 
Consultant. 


 
GC 2.3  REVIEW AND INSPECTION OF THE WORK 
 


2.3.1 The Owner and the Consultant shall have access to the Work at all times.  The Contractor shall provide sufficient, safe and 
proper facilities at all times for the review of the Work by the Consultant and the inspection of the Work by authorized agencies.  
If parts of the Work are in preparation at locations other than the Place of the Work, the Owner and the Consultant shall be 
given access to such work whenever it is in progress. 


 


2.3.2 If work is designated for tests, inspections or approvals in the Contract Documents, by the Consultant’s instructions, or by the 
laws or ordinances of the Place of the Work, the Contractor shall give the Consultant reasonable notification of when the work 
will be ready for review and inspection.  The Contractor shall arrange for and shall give the Consultant reasonable notification 
of the date and time of inspections by other authorities. 


 


2.3.3 The Contractor shall furnish promptly to the Consultant two copies of certificates and inspection reports relating to the Work. 
 


2.3.4 If the Contractor covers, or permits to be covered, work that has been designated for special tests, inspections or approvals 
before such special tests, inspections or approvals are made, given or completed, the Contractor shall, if so directed, uncover 
such work, have the inspections or tests satisfactorily completed, and make good covering work at the Contractor’s expense. 


 


2.3.5 The Consultant may order any portion or portions of the Work to be examined to confirm that such work is in accordance with 
the requirements of the Contract Documents.  If the work is not in accordance with the requirements of the Contract Documents, 
the Contractor shall correct the work and pay the cost of examination and correction.  If the work is in accordance with the 
requirements of the Contract Documents, the Owner shall pay the cost of examination and restoration. 


 


2.3.6 The Contractor shall pay the cost of making any test or inspection, including the cost of samples required for such test or 
inspection, if such test or inspection is designated in the Contract Documents to be performed by the Contractor or is required by 
the laws or ordinances applicable to the Place of the Work. 


 


2.3.7 The Contractor shall pay the cost of samples required for any test or inspection to be performed by others if such test or inspection 
is designated in the Contract Documents. 


 
GC 2.4  DEFECTIVE WORK 
 


2.4.1 The Contractor shall promptly correct defective work that has been rejected by the Consultant as failing to conform to the 
Contract Documents whether or not the defective work was incorporated in the Work or the defect is the result of poor 
workmanship, use of defective products or damage through carelessness or other act or omission of the Contractor. 


 


2.4.2 The Contractor shall make good promptly Other Contractors’ work destroyed or damaged by such corrections at the 
Contractor’s expense. 


 


2.4.3 If in the opinion of the Consultant it is not expedient to correct defective work or work not performed as provided in the 
Contract Documents, the Owner may deduct from the amount otherwise due to the Contractor the difference in value between 
the work as performed and that called for by the Contract Documents.  If the Owner and the Contractor do not agree on the 
difference in value, they shall refer the matter to the Consultant for a finding. 


 
PART 3  EXECUTION OF THE WORK 
 
GC 3.1  CONTROL OF THE WORK 
 


3.1.1 The Contractor shall have total control of the Work and shall effectively direct and supervise the Work so as to ensure 
conformity with the Contract Documents. 
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3.1.2 The Contractor shall be solely responsible for construction means, methods, techniques, sequences, and procedures and for co-
ordinating the various parts of the Work under the Contract.   


 
GC 3.2  CONSTRUCTION BY THE OWNER OR OTHER CONTRACTORS   
 


3.2.1 The Owner reserves the right to award separate contracts in connection with other parts of the Project to Other Contractors and 
to perform work with own forces. 


 


3.2.2 When separate contracts are awarded for other parts of the Project, or when work is performed by the Owner’s own forces, the 
Owner shall: 
.1 provide for the co-ordination of the activities and work of Other Contractors and the Owner’s own forces with the Work 


of the Contract; 
.2 enter into separate contracts with Other Contractors under conditions of contract which are compatible with the conditions 


of the Contract; 
.3 ensure that insurance coverage is provided to the same requirements as are called for in GC 11.1 – INSURANCE and co-


ordinate such insurance with the insurance coverage of the Contractor as it affects the Work; and 
.4 take all reasonable precautions to avoid labour disputes or other disputes on the Project arising from the work of Other 


Contractors or the Owner’s own forces. 
 


3.2.3 When separate contracts are awarded for other parts of the Project, or when work is performed by the Owner’s own forces, the 
Contractor shall: 
.1 afford the Owner and Other Contractors reasonable opportunity to store their products and execute their work; 
.2 co-ordinate and schedule the Work with the work of Other Contractors or the Owner’s own forces that are identified in the 


Contract Documents; 
.3 participate with Other Contractors and the Owner in reviewing their construction schedules when directed to do so; and 
.4 report promptly to the Consultant in writing any apparent deficiencies in the work of Other Contractors or of the Owner’s 


own forces, where such work affects the proper execution of any portion of the Work, prior to proceeding with that portion 
of the Work. 


 


3.2.4 Where a change in the Work is required as a result of the co-ordination and integration of the work of Other Contractors or 
Owner’s own forces with the Work, the changes shall be authorized and valued as provided in GC 6.1 – OWNER’S RIGHT 
TO MAKE CHANGES, GC 6.2 – CHANGE ORDER and GC 6.3 – CHANGE DIRECTIVE. 


 


3.2.5 Disputes and other matters in question between the Contractor and Other Contractors shall be dealt with as provided in Part 8 
of the General Conditions – DISPUTE RESOLUTION provided the Other Contractors have reciprocal obligations.  The 
Contractor shall be deemed to have consented to arbitration of any dispute with any Other Contractor whose contract with the 
Owner contains a similar agreement to arbitrate.  In the absence of Other Contractors having reciprocal obligations, disputes 
and other matters in question initiated by the Contractor against Other Contractors will be considered disputes and other matters 
in question between the Contractor and the Owner. 


 


3.2.6 Should the Owner, the Consultant, Other Contractors, or anyone employed by them directly or indirectly be responsible for ill-
timed work necessitating cutting or remedial work to be performed, the cost of such cutting or remedial work shall be valued 
as provided in GC 6.1 – OWNER’S RIGHT TO MAKE CHANGES, GC 6.2 – CHANGE ORDER and GC 6.3 – CHANGE 
DIRECTIVE. 


 
GC 3.3  TEMPORARY WORK  
 


3.3.1 The Contractor shall have the sole responsibility for the design, erection, operation, maintenance, and removal of Temporary 
Work unless otherwise specified in the Contract Documents.  


 


3.3.2 The Contractor shall engage and pay for registered professional engineering personnel skilled in the appropriate disciplines to 
perform those functions referred to in paragraph 3.3.1 where required by law or by the Contract Documents and in all cases 
where such Temporary Work is of such a nature that professional engineering skill is required to produce safe and satisfactory 
results. 


 


3.3.3 Notwithstanding the provisions of GC 3.1 – CONTROL OF THE WORK, paragraphs 3.3.1 and 3.3.2 or provisions to the 
contrary elsewhere in the Contract Documents where such Contract Documents include designs for Temporary Work or specify 
a method of construction in whole or in part, such designs or methods of construction shall be considered to be part of the 
design of the Work and the Contractor shall not be held responsible for that part of the design or the specified method of 
construction.  The Contractor shall, however, be responsible for the execution of such design or specified method of 
construction in the same manner as for the execution of the Work. 
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GC 3.4  CONSTRUCTION SCHEDULE 
 


3.4.1 The Contractor shall:  
.1 prepare and submit to the Owner and the Consultant prior to the first application for payment, a construction schedule that 


indicates the timing of the major activities of the Work and provides sufficient detail of the critical events and their inter-
relationship to demonstrate the Work will be performed in conformity with the Contract Time; 


.2 monitor the progress of the Work relative to the construction schedule and update the schedule on a monthly basis or as 
stipulated by the Contract Documents; and 


.3 advise the Consultant of any revisions required to the schedule as the result of extensions of the Contract Time as provided 
in Part 6 of the General Conditions – CHANGES IN THE WORK. 


 
GC 3.5  SUPERVISION 
 


3.5.1 The Contractor shall provide all necessary supervision and appoint a competent representative who shall be in attendance at 
the Place of the Work while the Work is being performed.  The appointed representative shall not be changed except for valid 
reason. 


 


3.5.2 The appointed representative shall represent the Contractor at the Place of the Work.  Information and instructions provided 
by the Consultant to the Contractor’s appointed representative shall be deemed to have been received by the Contractor, except 
with respect to Article A-6 of the Agreement – RECEIPT OF AND ADDRESSES FOR NOTICES IN WRITING. 


 
GC 3.6  SUBCONTRACTORS AND SUPPLIERS 
 


3.6.1 The Contractor shall preserve and protect the rights of the parties under the Contract with respect to work to be performed 
under subcontract, and shall: 
.1 enter into contracts or written agreements with Subcontractors and Suppliers to require them to perform their work as 


provided in the Contract Documents;  
.2 incorporate the applicable terms and conditions of the Contract Documents into all contracts or written agreements with 


Subcontractors and Suppliers; and  
.3 be as fully responsible to the Owner for acts and omissions of Subcontractors, Suppliers and any persons directly or 


indirectly employed by them as for acts and omissions of persons directly employed by the Contractor. 
 


3.6.2 The Contractor shall indicate in writing, if requested by the Owner, those Subcontractors or Suppliers whose bids have been 
received by the Contractor which the Contractor would be prepared to accept for the performance of a portion of the Work.  
Should the Owner not object before signing the Contract, the Contractor shall employ those Subcontractors or Suppliers so 
identified by the Contractor in writing for the performance of that portion of the Work to which their bid applies.  


 


3.6.3 The Owner may, for reasonable cause, at any time before the Owner has signed the Contract, object to the use of a proposed 
Subcontractor or Supplier and require the Contractor to employ one of the other subcontract bidders. 


 


3.6.4 If the Owner requires the Contractor to change a proposed Subcontractor or Supplier, the Contract Price and Contract Time 
shall be adjusted by the difference occasioned by such required change. 


 


3.6.5 The Contractor shall not be required to employ as a Subcontractor or Supplier, a person or firm to which the Contractor may 
reasonably object. 


 


3.6.6 The Owner, through the Consultant, may provide to a Subcontractor or Supplier information as to the percentage of the 
Subcontractor’s or Supplier’s work which has been certified for payment. 


 
GC 3.7  LABOUR AND PRODUCTS 
 


3.7.1 The Contractor shall maintain good order and discipline among the Contractor’s employees engaged on the Work and employ 
only workers that are skilled in the tasks assigned. 


 


3.7.2 The Contractor shall provide and pay for labour, Products, tools, Construction Equipment, water, heat, light, power, 
transportation, and other facilities and services necessary for the performance of the Work in accordance with the Contract. 


 


3.7.3 Unless otherwise specified in the Contract Documents, Products provided shall be new.  Products which are not specified shall 
be of a quality consistent with those specified and their use acceptable to the Consultant. 


 
GC 3.8  SHOP DRAWINGS  
 


3.8.1 The Contractor shall provide Shop Drawings as required in the Contract Documents. 
 


3.8.2 The Contractor shall provide Shop Drawings to the Consultant to review in accordance with an agreed schedule, or in the absence 
of an agreed schedule, in orderly sequence and sufficiently in advance so as to cause no delay in the Work or in the work of Other 
Contractors or the Owner’s own forces. 
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3.8.3 The Contractor shall review all Shop Drawings before providing them to the Consultant.  The Contractor represents by this review 
that: 
.1 the Contractor has determined and verified all applicable field measurements, field construction conditions, Product 


requirements, catalogue numbers and similar data, or will do so, and 
.2 the Contractor has checked and co-ordinated each Shop Drawing with the requirements of the Work and of the Contract 


Documents.   
 


3.8.4   The Consultant’s review is for conformity to the design concept and for general arrangement only. 
 


3.8.5 At the time of providing Shop Drawings, the Contractor shall expressly advise the Consultant in writing of any deviations in 
a Shop Drawing from the requirements of the Contract Documents. The Consultant shall indicate the acceptance or rejection 
of such deviation expressly in writing. 


 


3.8.6 The Consultant’s review shall not relieve the Contractor of responsibility for errors or omissions in the Shop Drawings or for 
meeting all requirements of the Contract Documents. 


 


3.8.7 The Consultant will review and return Shop Drawings in accordance with the schedule agreed upon, or, in the absence of such 
schedule, with reasonable promptness so as to cause no delay in the performance of the Work. 


 
PART 4   ALLOWANCES 
 
GC 4.1  CASH ALLOWANCES 
 


4.1.1 The Contract Price includes the cash allowances, if any, stated in the Contract Documents.  The scope of the Work or costs 
included in such cash allowances shall be as described in the Contract Documents. 


 


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


 


4.1.3 Expenditures under cash allowances shall be authorized by the Owner through the Consultant. 
 
 


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


 


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


 


4.1.6 The value of the Work performed under a cash allowance is eligible to be included in progress payments. 
 


4.1.7 The Contractor and the Consultant shall jointly prepare a schedule that shows when the items called for under cash allowances 
must be ordered to avoid delaying the progress of the Work. 


 
GC 4.2  CONTINGENCY ALLOWANCE 
 


4.2.1 The Contract Price includes the contingency allowance, if any, stated in the Contract Documents. 
 


4.2.2 The contingency allowance includes the Contractor’s overhead and profit in connection with such contingency allowance. 
 


4.2.3 Expenditures under the contingency allowance shall be authorized and valued as provided in GC 6.1 – OWNER’S RIGHT TO 
MAKE CHANGES, GC 6.2 – CHANGE ORDER and GC 6.3 – CHANGE DIRECTIVE. 


 


4.2.4 The Contract Price shall be adjusted by Change Order to provide for any difference between the expenditures authorized under 
paragraph 4.2.3 and the contingency allowance. 


 
PART 5   PAYMENT 
 
GC 5.1 FINANCING INFORMATION REQUIRED OF THE OWNER 
 


5.1.1 The Owner shall, at the request of the Contractor, before signing the Contract, and promptly from time to time thereafter, 
furnish to the Contractor reasonable evidence that financial arrangements have been made to fulfill the Owner’s obligations 
under the Contract. 


 


5.1.2 The Owner shall give the Contractor Notice in Writing of any material change in the Owner’s financial arrangements to fulfil 
the Owner’s obligations under the Contract during the performance of the Contract. 
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GC 5.2  APPLICATIONS FOR PAYMENT  
 


5.2.1 Applications for payment on account as provided in Article A-5 of the Agreement – PAYMENT shall be submitted monthly 
to the Owner and the Consultant simultaneously as the Work progresses. 


 


5.2.2 Applications for payment shall be dated the last day of each payment period, which is the last day of the month or an alternative 
day of the month agreed in writing by the parties. 


 


5.2.3 The amount claimed shall be for the value, proportionate to the amount of the Contract, of Work performed and Products 
delivered to the Place of the Work as of the last day of the payment period. 


 


5.2.4 The Contractor shall submit to the Consultant, at least 15 calendar days before the first application for payment, a schedule of 
values for the parts of the Work, aggregating the total amount of the Contract Price, so as to facilitate evaluation of applications 
for payment. 


 


5.2.5 The schedule of values shall be made out in such form as specified in the Contract and supported by such evidence as the 
Consultant may reasonably require. 


 


5.2.6 Applications for payment shall be based on the schedule of values accepted by the Consultant and shall comply with the 
provisions of Payment Legislation. 


 


5.2.7 Each application for payment shall include evidence of compliance with workers’ compensation legislation at the Place of the 
Work and after the first payment, a declaration by the Contractor as to the distribution made of the amounts previously received 
using document CCDC 9A ‘Statutory Declaration’. 


 


5.2.8 Applications for payment for Products delivered to the Place of the Work but not yet incorporated into the Work shall be 
supported by such evidence as the Consultant may reasonably require to establish the value and delivery of the Products. 


 
GC 5.3  PAYMENT  
 


5.3.1 After receipt by the Consultant and the Owner of an application for payment submitted by the Contractor in accordance with 
GC 5.2 – APPLICATIONS FOR PAYMENT: 
.1 The Consultant will issue to the Owner and copy to the Contractor, no later than 10 calendar days after the receipt of the 


application for payment, a certificate for payment in the amount applied for, or in such other amount as the Consultant 
determines to be properly due.  If the Consultant certifies a different amount, or rejects the application or part thereof, the 
Owner shall promptly issue a written notice to the Contractor giving reasons for the revision or rejection, such written 
notice to be in compliance with Payment Legislation. 


.2 The Owner shall make payment to the Contractor on account as provided in Article A-5 of the Agreement – PAYMENT on 
or before 28 calendar days after the receipt by the Owner and the Consultant of the application for payment, and in any event, 
in compliance with Payment Legislation. 


 
GC 5.4  SUBSTANTIAL PERFORMANCE OF THE WORK AND PAYMENT OF HOLDBACK  
 


5.4.1 The Consultant will review the Work to certify or verify the validity of the application for Substantial Performance of the Work 
and will promptly, and in any event, no later than 20 calendar days after receipt of the Contractors application: 
.1 advise the Contractor in writing that the Work or the designated portion of the Work is not substantially performed and 


give reasons why, or 
.2 state the date of Substantial Performance of the Work or a designated portion of the Work in a certificate and issue a copy 


of that certificate to each of the Owner and the Contractor. 
 


5.4.2 Where the holdback amount required by the applicable lien legislation has not been placed in a separate lien holdback account, 
the Owner shall, no later than 10 calendar days prior to the expiry of the holdback period stipulated in the lien legislation 
applicable to the Place of the Work, place the holdback amount in a bank account in the joint names of the Owner and the 
Contractor. 


 


5.4.3 Subject to the requirements of any Payment Legislation, all holdback amount prescribed by the applicable lien legislation for 
the Work shall become due and payable to the Contractor no later than 10 Working Days following the expiration of the 
holdback period stipulated in the lien legislation applicable to the Place of the Work. 


 


5.4.4 The Contractor shall submit an application for payment of the lien holdback amount in accordance with GC 5.3 – PAYMENT. 
 


5.4.5 Where legislation permits progressive release of the holdback for a portion of the Work and the Consultant has certified or 
verified that the part of the Work has been performed prior to Substantial Performance of the Work, the Owner hereby agrees 
to release, and shall release, such portion to the Contractor in accordance with such legislation.   
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5.4.6 Notwithstanding any progressive release of the holdback, the Contractor shall ensure that such parts of the Work are protected 
pending the issuance of a final certificate for payment and be responsible for the correction of defects or work not performed 
regardless of whether or not such was apparent when the holdback was released. 


 
GC 5.5  FINAL PAYMENT 
 


5.5.1 When the Contractor considers that the Work is completed, the Contractor shall submit an application for final payment. 
 


5.5.2 The Consultant will, no later than 10 calendar days after the receipt of an application from the Contractor for final payment, 
review the Work to verify the validity of the application and when the Consultant finds the Contractor’s application for final 
payment valid, the Consultant will promptly issue a final certificate for payment to the Owner, with a copy to the Contractor. 


 


5.5.3 If the Consultant rejects the application or part thereof, the Owner will promptly issue a written notice to the Contractor giving 
reasons for the revision or rejection, such written notice to be in compliance with Payment Legislation. 


 


5.5.4 Subject to the provision of paragraph 10.4.1 of GC 10.4 – WORKERS’ COMPENSATION, and any legislation applicable to 
the Place of the Work, the Owner shall, no later than 5 calendar days after the issuance of a final certificate for payment, pay 
the Contractor as provided in Article A-5 of the Agreement – PAYMENT and in any event, in compliance with Payment 
Legislation. 


 
GC 5.6  DEFERRED WORK 
 


5.6.1 If because of climatic or other conditions reasonably beyond the control of the Contractor, or if the Owner and the Contractor 
agree that, there are items of work that must be deferred, payment in full for that portion of the Work which has been performed 
as certified by the Consultant shall not be withheld or delayed by the Owner on account thereof, but the Owner may withhold, 
until the remaining portion of the Work is finished, only such an amount that the Consultant determines is sufficient and 
reasonable to cover the cost of performing such deferred Work. 


 
GC 5.7  NON-CONFORMING WORK 
 


5.7.1 No payment by the Owner under the Contract nor partial or entire use or occupancy of the Work by the Owner shall constitute 
an acceptance of any portion of the Work or Products which are not in accordance with the requirements of the Contract 
Documents. 


 
PART 6   CHANGES IN THE WORK 
 
GC 6.1  OWNER’S RIGHT TO MAKE CHANGES  
 


6.1.1 The Owner, through the Consultant, without invalidating the Contract, may make: 
.1 changes in the Work consisting of additions, deletions or other revisions to the Work by Change Order or Change Directive, 


and 
.2 changes to the Contract Time for the Work, or any part thereof, by Change Order. 


 


6.1.2 The Contractor shall not perform a change in the Work without a Change Order or a Change Directive. 
 
GC 6.2  CHANGE ORDER 
 


6.2.1 When a change in the Work is proposed or required, the Consultant will provide the Contractor with a written description of 
the proposed change in the Work.  The Contractor shall promptly present to the Consultant, in a form that can be reasonably 
evaluated, a method of adjustment or an amount of adjustment for the Contract Price, if any, and the adjustment in the Contract 
Time, if any, for the proposed change in the Work. 


 


6.2.2 When the Owner and the Contractor agree to the adjustments in the Contract Price and Contract Time or to the method to be 
used to determine the adjustments, such agreement shall be effective immediately and shall be recorded in a Change Order.  
The value of the work performed as the result of a Change Order shall be included in the applications for progress payment. 


 
GC 6.3  CHANGE DIRECTIVE 
 


6.3.1 If the Owner requires the Contractor to proceed with a change in the Work prior to the Owner and the Contractor agreeing 
upon the corresponding adjustment in Contract Price and Contract Time, the Owner, through the Consultant, shall issue a 
Change Directive. 


 


6.3.2 A Change Directive shall only be used to direct a change in the Work which is within the general scope of the Contract 
Documents. 


 


6.3.3 A Change Directive shall not be used to direct a change in the Contract Time only. 
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6.3.4 Upon receipt of a Change Directive, the Contractor shall proceed promptly with the change in the Work.   
 


6.3.5 For the purpose of valuing Change Directives, changes in the Work that are not substitutions or otherwise related to each other 
shall not be grouped together in the same Change Directive.  


 


6.3.6 The adjustment in the Contract Price for a change carried out by way of a Change Directive shall be determined on the basis 
of the cost of the Contractor’s actual expenditures and savings attributable to the Change Directive, valued in accordance with 
paragraph 6.3.7 and as follows: 
.1 If the change results in a net increase in the Contractor’s cost, the Contract Price shall be increased by the amount of the 


net increase in the Contractor’s cost, plus the Contractor’s percentage fee on such net increase. 
.2 If the change results in a net decrease in the Contractor’s cost, the Contract Price shall be decreased by the amount of the 


net decrease in the Contractor’s cost, without adjustment for the Contractor’s percentage fee. 
.3 The Contractor’s fee shall be as specified in the Contract Documents or as otherwise agreed by the parties. 


 


6.3.7 The cost of performing the work attributable to the Change Directive shall be limited to the actual cost of the following in as 
much as it contributes directly to the implementation of the Change Directive: 
 


Labour 
.1 rates that are listed in the schedule or as agreed by the Owner and the Contractor including wages, benefits, compensation, 


contributions, assessments, or taxes incurred for such items as employment insurance, provincial or territorial health 
insurance, workers’ compensation, and Canada or Quebec Pension Plan for: 
(1) trade labour in the direct employ of the Contractor; 
(2) the Contractor’s personnel when stationed at the field office; 
(3) the Contractor’s personnel engaged at shops or on the road, in expediting the production or transportation of materials 


or equipment; and 
(4) the Contractor’s office personnel engaged in a technical capacity, or other personnel identified in Article A-3 of the 


Agreement – CONTRACT DOCUMENTS for the time spent in the performance of the Work; 
 


Products, Construction Equipment and Temporary Work 
.2 cost of all Products including cost of transportation thereof; 
.3 in the absence of agreed rates, cost less salvage value of Construction Equipment, Temporary Work and tools, exclusive 


of hand tools under $1,000 owned by the Contractor; 
.4 rental cost of Construction Equipment, Temporary Work and tools, exclusive of hand tools under $1,000; 
.5 cost of all equipment and services required for the Contractor’s field office; 
 


Subcontract 
.6 subcontract amounts of Subcontractor with pricing mechanism approved by the Owner; 
 


Others 
.7 travel and subsistence expenses of the Contractor’s personnel described in paragraph 6.3.7.1; 
.8 deposits lost provided that they are not caused by negligent acts or omissions of the Contractor; 
.9 cost of quality assurance such as independent inspection and testing services; 
.10 charges levied by authorities having jurisdiction at the Place of the Work; 
.11 royalties, patent license fees, and damages for infringement of patents and cost of defending suits therefor subject always 


to the Contractor’s obligations to indemnify the Owner as provided in paragraph 10.3.1 of GC 10.3 – PATENT FEES; 
.12 premium for all contract securities and insurance for which the Contractor is required, by the Contract Documents, to 


provide, maintain and pay in relation to the performance of the Work; 
.13 losses and expenses sustained by the Contractor for matters which are the subject of insurance under the policies prescribed 


in GC 11.1 – INSURANCE when such losses and expenses are not recoverable because the amounts are in excess of 
collectible amounts or within the deductible amounts; 


.14 taxes and duties, other than Value Added Taxes, income, capital, or property taxes, relating to the Work for which the 
Contractor is liable; 


.15 charges for voice and data communications, courier services, expressage, transmittal and reproduction of documents, and 
petty cash items; 


.16 cost for removal and disposal of waste products and debris; 


.17 legal costs, incurred by the Contractor, in relation to the performance of the Work provided that they are not: 
(1) relating to a dispute between the Owner and the Contractor unless such costs are part of a settlement or awarded by 


arbitration or court, 
(2) the result of the negligent acts or omissions of the Contractor, or 
(3) the result of a breach of this Contract by the Contractor; 


.18 cost of auditing when requested by the Owner; and 


.19 cost of Project specific information technology in accordance with the method determined by the parties. 
 







 


 


CCDC 2 – 2020 17 
Note: This contract is protected by copyright. Use of a CCDC 2 document not containing a CCDC 2 copyright seal constitutes an infringement of copyright.  Only sign this 


contract if the document cover page bears a CCDC 2 copyright seal to demonstrate that it is intended by the parties to be an accurate and unamended version of 
CCDC 2 – 2020 except to the extent that any alterations, additions or modifications are set forth in supplementary conditions. 


6.3.8 Notwithstanding any other provisions contained in the General Conditions of the Contract, it is the intention of the parties that 
the cost of any item under any cost element referred to in paragraph 6.3.7 shall cover and include any and all costs or liabilities 
attributable to the Change Directive other than those which are the result of or occasioned by any failure on the part of the 
Contractor to exercise reasonable care and diligence in the Contractor’s attention to the Work.  Any cost due to failure on the 
part of the Contractor to exercise reasonable care and diligence in the Contractor’s performance of the Work attributable to the 
Change Directive shall be borne by the Contractor. 


 


6.3.9 The Contractor shall keep full and detailed accounts and records necessary for the documentation of the cost of performing the 
Work attributable to the Change Directive and shall provide the Consultant with copies thereof. 


 


6.3.10 For the purpose of valuing Change Directives, the Owner shall be afforded reasonable access to all of the Contractor’s pertinent 
documents related to the cost of performing the Work attributable to the Change Directive. 


 


6.3.11 Pending determination of the final amount of a Change Directive, the undisputed value of the Work performed as the result of 
a Change Directive is eligible to be included in progress payments. 


 


6.3.12 If the Owner and the Contractor do not agree on the proposed adjustment in the Contract Time attributable to the change in the 
Work, or the method of determining it, the adjustment shall be referred to the Consultant for a finding. 


 


6.3.13 When the Owner and the Contractor reach agreement on the adjustment to the Contract Price and to the Contract Time, this 
agreement shall be recorded in a Change Order. 


 
GC 6.4  CONCEALED OR UNKNOWN CONDITIONS  
 


6.4.1 If the Owner or the Contractor discover conditions at the Place of the Work which are: 
.1 subsurface or otherwise concealed physical conditions which existed before the commencement of the Work and differ 


materially from those indicated in the Contract Documents; or 
.2 physical conditions, other than conditions due to weather, that are of a nature which differ materially from those ordinarily 


found to exist and generally recognized as inherent in construction activities of the character provided for in the Contract 
Documents, 


then the observing party shall give Notice in Writing to the other party of such conditions before they are disturbed and in no 
event later than 5 Working Days after first observance of the conditions. 


 


6.4.2 The Consultant will promptly investigate such conditions and make a finding.  If the finding is that the conditions differ 
materially and this would cause an increase or decrease in the Contractor’s cost or time to perform the Work, the Owner, 
through the Consultant, shall issue appropriate instructions for a change in the Work as provided in GC 6.2 – CHANGE ORDER 
or GC 6.3 – CHANGE DIRECTIVE. 


 


6.4.3 If the Consultant finds that the conditions at the Place of the Work are not materially different or that no change in the Contract 
Price or the Contract Time is justified, the Consultant will promptly inform the Owner and the Contractor in writing. 


 


6.4.4 If such concealed or unknown conditions relate to toxic and hazardous substances and materials, artifacts and fossils, or mould, 
the parties will be governed by the provisions of GC 9.2 – TOXIC AND HAZARDOUS SUBSTANCES,  GC 9.3 – ARTIFACTS 
AND FOSSILS and GC 9.5 – MOULD. 


 
GC 6.5  DELAYS 
 


6.5.1 If the Contractor is delayed in the performance of the Work by the Owner, the Consultant, or anyone employed or engaged by 
them directly or indirectly, contrary to the provisions of the Contract Documents, then the Contract Time shall be extended for 
such reasonable time as the Consultant may recommend in consultation with the Contractor.  The Contractor shall be 
reimbursed by the Owner for reasonable costs incurred by the Contractor as the result of such delay. 


 


6.5.2 If the Contractor is delayed in the performance of the Work by a stop work order issued by a court or other public authority 
and providing that such order was not issued as the result of an act or fault of the Contractor or any person employed or engaged 
by the Contractor directly or indirectly, resulting in the failure of the Contractor to attain Ready-for-Takeover by the date 
stipulated in Article A-1 of the Agreement – THE WORK, then the Contract Time shall be extended for such reasonable time 
as the Consultant may recommend in consultation with the Contractor.  The Contractor shall be reimbursed by the Owner for 
reasonable costs incurred by the Contractor as the result of such delay. 


 


6.5.3 If the Contractor is delayed in the performance of the Work by: 
.1 labour disputes, strikes, lock-outs (including lock-outs decreed or recommended for its members by a recognized 


contractors’ association, of which the Contractor is a member or to which the Contractor is otherwise bound), 
.2 fire, unusual delay by common carriers or unavoidable casualties,  
.3 abnormally adverse weather conditions, or 
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.4 any cause beyond the Contractor’s control other than one resulting from a default or breach of Contract by the Contractor,  
then the Contract Time shall be extended for such reasonable time as the Consultant may recommend in consultation with 
the Contractor.  The extension of time shall not be less than the time lost as the result of the event causing the delay, unless 
the Contractor agrees to a shorter extension.  The Contractor shall not be entitled to payment for costs incurred by such 
delays unless such delays result from actions by the Owner, the Consultant or anyone employed or engaged by them 
directly or indirectly. 


 


6.5.4 No extension shall be made for delay unless Notice in Writing of the cause of delay is given to the Consultant not later than 10 
Working Days after the commencement of the delay.  In the case of a continuing cause of delay only one Notice in Writing 
shall be necessary. 


 


6.5.5 If no schedule is made under paragraph 2.2.12 of GC 2.2 – ROLE OF THE CONSULTANT, then no request for extension 
shall be made because of failure of the Consultant to furnish instructions until 10 Working Days after demand for such 
instructions has been made.   


 
GC 6.6  CLAIMS FOR A CHANGE IN CONTRACT PRICE   
 


6.6.1 If the Contractor intends to make a claim for an increase to the Contract Price, or if the Owner intends to make a claim against 
the Contractor for a credit to the Contract Price, the party that intends to make the claim shall give timely Notice in Writing of 
intent to claim to the other party and to the Consultant.  


 


6.6.2 Upon commencement of the event or series of events giving rise to a claim, the party intending to make the claim shall: 
.1 take all reasonable measures to mitigate any loss or expense which may be incurred as a result of such event or series of 


events, and 
.2 keep such records as may be necessary to support the claim. 


 


6.6.3 The party making the claim shall submit within a reasonable time to the Consultant a detailed account of the amount claimed 
and the grounds upon which the claim is based and the Consultant will make a finding upon such claim. 


 


6.6.4 Where the event or series of events giving rise to the claim has a continuing effect, the detailed account submitted under 
paragraph 6.6.3 shall be considered to be an interim account and the party making the claim shall, at such intervals as the 
Consultant may reasonably require, submit further interim accounts giving the accumulated amount of the claim and any further 
grounds upon which it is based.  The party making the claim shall submit a final account after the end of the effects resulting 
from the event or series of events. 


 


6.6.5 The Consultant’s findings, with respect to a claim made by either party, will be given by Notice in Writing to both parties 
within 30 Working Days after receipt of the claim by the Consultant, or within such other time period as may be agreed by the 
parties.   


 


6.6.6 If such finding is not acceptable to either party, the claim shall be settled in accordance with Part 8 of the General Conditions 
– DISPUTE RESOLUTION. 


 
PART 7  DEFAULT NOTICE 
 
GC 7.1  OWNER’S RIGHT TO PERFORM THE WORK, TERMINATE THE CONTRACTOR’S RIGHT TO CONTINUE 


WITH THE WORK OR TERMINATE THE CONTRACT 
 


7.1.1 If the Contractor is adjudged bankrupt, or makes a general assignment for the benefit of creditors because of the Contractor’s 
insolvency, or if a receiver is appointed because of the Contractor’s insolvency, the Owner may, without prejudice to any other 
right or remedy the Owner may have, terminate the Contractor’s right to continue with the Work, by giving the Contractor or 
receiver or trustee in bankruptcy Notice in Writing to that effect. 


 


7.1.2 If the Contractor neglects to perform the Work properly or otherwise fails to comply with the requirements of the Contract to 
a substantial degree and if the Consultant has given a written statement to the Owner and Contractor which provides the detail 
of such neglect to perform the Work properly or such failure to comply with the requirements of the Contract to a substantial 
degree, the Owner may, without prejudice to any other right or remedy the Owner may have, give the Contractor Notice in 
Writing, containing particulars of the default including references to applicable provisions of the Contract, that the Contractor is 
in default of the Contractor’s contractual obligations and instruct the Contractor to correct the default in the 5 Working Days 
immediately following the receipt of such Notice in Writing. 


 


7.1.3 If the default cannot be corrected in the 5 Working Days specified or in such other time period as may be subsequently agreed 
in writing by the parties, the Contractor shall be in compliance with the Owner’s instructions if the Contractor: 
.1 commences the correction of the default within the specified time,  
.2 provides the Owner with an acceptable schedule for such correction, and 
.3 corrects the default in accordance with the Contract terms and with such schedule. 
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7.1.4 If the Contractor fails to correct the default in the time specified or in such other time period as may be subsequently agreed in 
writing by the parties, without prejudice to any other right or remedy the Owner may have, the Owner may by giving Notice in 
Writing: 
.1 correct such default and deduct the cost thereof from any payment then or thereafter due the Contractor for the Work 


provided the Consultant has certified such cost to the Owner and the Contractor, or 
.2 terminate the Contractor’s right to continue with the Work in whole or in part or terminate the Contract. 


 


7.1.5 If the Owner terminates the Contractor’s right to continue with the Work as provided in paragraphs 7.1.1 and 7.1.4, the Owner 
shall be entitled to: 
.1 take possession of the Work and Products at the Place of the Work; subject to the rights of third parties, utilize the 


Construction Equipment at the Place of the Work; finish the Work by whatever method the Owner may consider expedient, 
but without undue delay or expense,  


.2 withhold further payment to the Contractor until a final certificate for payment is issued,  


.3 charge the Contractor the amount by which the full cost of finishing the Work as certified by the Consultant, including 
compensation to the Consultant for the Consultant’s additional services and a reasonable allowance as determined by the 
Consultant to cover the cost of corrections to work performed by the Contractor that may be required under GC 12.3 – 
WARRANTY, exceeds the unpaid balance of the Contract Price; however, if such cost of finishing the Work is less than 
the unpaid balance of the Contract Price, the Owner shall pay the Contractor the difference, and 


.4 on expiry of the warranty period, charge the Contractor the amount by which the cost of corrections to the Contractor’s 
work under GC 12.3 – WARRANTY exceeds the allowance provided for such corrections, or if the cost of such corrections 
is less than the allowance, pay the Contractor the difference. 


 


7.1.6 The Contractor’s obligation under the Contract as to quality, correction and warranty of the work performed by the Contractor 
up to the time of termination shall continue in force after such termination of the Contract. 


 
GC 7.2   CONTRACTOR’S RIGHT TO SUSPEND THE WORK OR TERMINATE THE CONTRACT 
 


7.2.1 If the Owner is adjudged bankrupt, or makes a general assignment for the benefit of creditors because of the Owner’s 
insolvency, or if a receiver is appointed because of the Owner’s insolvency, the Contractor may, without prejudice to any other 
right or remedy the Contractor may have, terminate the Contract by giving the Owner or receiver or trustee in bankruptcy 
Notice in Writing to that effect. 


 


7.2.2 If the Work is suspended or otherwise delayed for a period of 20 Working Days or more under an order of a court or other 
public authority and providing that such order was not issued as the result of an act or fault of the Contractor or of anyone 
directly or indirectly employed or engaged by the Contractor, the Contractor may, without prejudice to any other right or 
remedy the Contractor may have, terminate the Contract by giving the Owner Notice in Writing to that effect. 


 


7.2.3 The Contractor may give Notice in Writing to the Owner, with a copy to the Consultant, that the Owner is in default of the 
Owner’s contractual obligations if: 
.1 the Owner fails to furnish, when so requested by the Contractor, reasonable evidence that financial arrangements have 


been made to fulfill the Owner’s obligations under the Contract,  
.2 the Consultant fails to issue a certificate as provided in Part 5 of the General Conditions – PAYMENT,  
.3 the Owner fails to pay the Contractor when due the amounts certified by the Consultant or awarded by adjudication, 


arbitration or court, or 
.4 the Owner fails to comply with the requirements of the Contract to a substantial degree and the Consultant, except for 


GC 5.1 – FINANCING INFORMATION REQUIRED OF THE OWNER, gives a written statement to the Owner and 
the Contractor that provides detail of such failure to comply with the requirements of the Contract to a substantial degree. 


 


7.2.4 The Contractor’s Notice in Writing to the Owner provided under paragraph 7.2.3 shall advise that if the default is not corrected 
within 5 Working Days following the receipt of the Notice in Writing, the Contractor may, without prejudice to any other right 
or remedy the Contractor may have, suspend the Work or terminate the Contract. 


 


7.2.5 If the Contractor terminates the Contract by giving a Notice in Writing to the Owner under the conditions set out above, the 
Contractor shall be entitled to be paid for all work performed including reasonable profit, for loss sustained upon Products and 
Construction Equipment, and such other damages as the Contractor may have sustained as a result of the termination of the 
Contract. 


 
PART 8  DISPUTE RESOLUTION 
 
GC 8.1  AUTHORITY OF THE CONSULTANT  
 


8.1.1 Differences between the parties to the Contract as to the interpretation, application or administration of the Contract or any 
failure to agree where agreement between the parties is called for, herein collectively called disputes, which are not resolved 
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in the first instance by findings of the Consultant as provided in GC 2.2 – ROLE OF THE CONSULTANT, shall be settled in 
accordance with the requirements of Part 8 of the General Conditions – DISPUTE RESOLUTION. 


 


8.1.2 If a dispute arises under the Contract in respect of a matter in which the Consultant has no authority under the Contract to 
make a finding, the procedures set out in paragraph 8.1.3 and paragraphs 8.3.3 to 8.3.8 of GC 8.3 – NEGOTIATION, 
MEDIATION AND ARBITRATION, and in GC 8.4 – RETENTION OF RIGHTS apply to that dispute with the necessary 
changes to detail as may be required. 


 


8.1.3 If a dispute is not resolved promptly, the Consultant will give such instructions as in the Consultant’s opinion are necessary 
for the proper performance of the Work and to prevent delays pending settlement of the dispute.  The parties shall act 
immediately according to such instructions, it being understood that by so doing neither party will jeopardize any claim the 
party may have.  If it is subsequently determined that such instructions were in error or at variance with the Contract Documents, 
the Owner shall pay the Contractor costs incurred by the Contractor in carrying out such instructions which the Contractor 
was required to do beyond what the Contract Documents correctly understood and interpreted would have required, including 
costs resulting from interruption of the Work. 


 
GC 8.2  ADJUDICATION 


 


8.2.1 Nothing in this Contract shall be deemed to affect the rights of the parties to resolve any dispute by adjudication as may be 
prescribed by applicable legislation.   


 
GC 8.3  NEGOTIATION, MEDIATION AND ARBITRATION 


 


8.3.1 In accordance with the rules for mediation as provided in CCDC 40 ‘Rules for Mediation and Arbitration of Construction 
Industry Disputes’ in effect at the time of bid closing, the parties shall appoint a Project Mediator 
.1 within 20 Working Days after the Contract was awarded, or  
.2 if the parties neglected to make an appointment within the 20 Working Days, within 10 Working Days after either party by 


Notice in Writing requests that the Project Mediator be appointed. 
 


8.3.2 A party shall be conclusively deemed to have accepted a finding of the Consultant under GC 2.2 – ROLE OF THE 
CONSULTANT and to have expressly waived and released the other party from any claims in respect of the particular matter 
dealt with in that finding unless, within 15 Working Days after receipt of that finding, the party sends a Notice in Writing of 
dispute to the other party and to the Consultant, which contains the particulars of the matter in dispute and the relevant 
provisions of the Contract Documents.  The responding party shall send a Notice in Writing of reply to the dispute within 10 
Working Days after receipt of such Notice in Writing setting out particulars of this response and any relevant provisions of the 
Contract Documents. 


 


8.3.3 The parties shall make all reasonable efforts to resolve their dispute by amicable negotiations and agree to provide, without 
prejudice, frank, candid, and timely disclosure of relevant facts, information and documents to facilitate these negotiations. 


 


8.3.4 After a period of 10 Working Days following receipt of a responding party’s Notice in Writing of reply under paragraph 8.3.2, 
the parties shall request the Project Mediator to assist the parties to reach agreement on any unresolved dispute.  The mediated 
negotiations shall be conducted in accordance with the rules for mediation as provided in CCDC 40 in effect at the time of bid 
closing. 


 


8.3.5 If the dispute has not been resolved at the mediation or within such further period as is agreed by the parties, the Project 
Mediator will terminate the mediated negotiations by giving Notice in Writing to the Owner, the Contractor and the Consultant. 


 


8.3.6 By giving a Notice in Writing to the other party and the Consultant, not later than 10 Working Days after the date of termination 
of the mediated negotiations under paragraph 8.3.5, either party may refer the dispute to be finally resolved by arbitration under 
the rules of arbitration as provided in CCDC 40 in effect at the time of bid closing.  The arbitration shall be conducted in the 
jurisdiction of the Place of the Work. 


 


8.3.7 On expiration of the 10 Working Days, the arbitration agreement under paragraph 8.3.6 is not binding on the parties and, if a 
Notice in Writing is not given under paragraph 8.3.6 within the required time, the parties may refer the unresolved dispute to 
the courts or to any other form of dispute resolution, including arbitration, which they have agreed to use. 


 


8.3.8 If neither party, by Notice in Writing, given within 10 Working Days of the date of Notice in Writing requesting arbitration in 
paragraph 8.3.6, requires that a dispute be arbitrated immediately, all disputes referred to arbitration as provided in 
paragraph 8.3.6 shall be: 
.1 held in abeyance until: 


(1) Ready-for-Takeover, 
(2) the Contract has been terminated, or 
(3) the Contractor has abandoned the Work, 
whichever is earlier; and 
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.2 consolidated into a single arbitration under the rules governing the arbitration under paragraph 8.3.6. 
 
GC 8.4  RETENTION OF RIGHTS 
 


8.4.1 It is agreed that no act by either party shall be construed as a renunciation or waiver of any rights or recourses, provided the 
party has given the Notice in Writing required under Part 8 of the General Conditions – DISPUTE RESOLUTION and has 
carried out the instructions as provided in paragraph 8.1.3 of GC 8.1 – AUTHORITY OF THE CONSULTANT. 


 


8.4.2 Nothing in Part 8 of the General Conditions – DISPUTE RESOLUTION shall be construed in any way to limit a party from 
asserting any statutory right to a lien under applicable lien legislation of the jurisdiction of the Place of the Work and the 
assertion of such right by initiating judicial proceedings is not to be construed as a waiver of any right that party may have 
under paragraph 8.3.6 of GC 8.3 – NEGOTIATION, MEDIATION AND ARBITRATION to proceed by way of arbitration to 
adjudicate the merits of the claim upon which such a lien is based. 


 
PART 9  PROTECTION OF PERSONS AND PROPERTY 
 
GC 9.1  PROTECTION OF WORK AND PROPERTY 
 


9.1.1 The Contractor shall protect the Work, the Owner’s property and property adjacent to the Place of the Work from damage 
which may arise as the result of the Contractor’s operations under the Contract, and shall be responsible for such damage, 
except damage which occurs as the result of: 
.1 errors or omissions in the Contract Documents; or 
.2 acts or omissions by the Owner, the Consultant, Other Contractors, or their agents and employees. 


 


9.1.2 Before commencing any work, the Contractor shall determine the location of all underground utilities and structures indicated 
in the Contract Documents or that are reasonably apparent in an inspection of the Place of the Work. 


 


9.1.3 Should the Contractor in the performance of the Contract damage the Work, the Owner’s property or property adjacent to the 
Place of the Work, the Contractor shall be responsible for making good such damage at the Contractor’s expense. 


 


9.1.4 Should damage occur to the Work or the Owner’s property for which the Contractor is not responsible, as provided in paragraph 
9.1.1, the Contractor shall make good such damage to the Work and, if the Owner so directs, to the Owner’s property.  The 
Contract Price and Contract Time shall be adjusted as provided in GC 6.1 – OWNER’S RIGHT TO MAKE CHANGES, GC 
6.2 – CHANGE ORDER and GC 6.3 – CHANGE DIRECTIVE. 


 
GC 9.2  TOXIC AND HAZARDOUS SUBSTANCES 
 


9.2.1 For the purposes of applicable legislation related to toxic and hazardous substances, the Owner shall be deemed to have control 
and management of the Place of the Work with respect to existing conditions. 


 


9.2.2 Prior to the Contractor commencing the Work, the Owner shall,  
.1 take all reasonable steps to determine whether any toxic or hazardous substances are present at the Place of the Work, and 
.2 provide the Consultant and the Contractor with a written list of any such substances that are known to exist and their 


locations. 
 


9.2.3 The Owner shall take all reasonable steps to ensure that no person’s exposure to any toxic or hazardous substance exceeds the 
time weighted levels prescribed by applicable legislation at the Place of the Work and that no property is damaged or destroyed 
as a result of exposure to, or the presence of, toxic or hazardous substances which were at the Place of the Work prior to the 
Contractor commencing the Work. 


 


9.2.4 Unless the Contract expressly provides otherwise, the Owner shall be responsible for taking all necessary steps, in accordance 
with applicable legislation in force at the Place of the Work, to dispose of, store or otherwise render harmless any toxic or 
hazardous substance which was present at the Place of the Work prior to the Contractor commencing the Work. 


 


9.2.5 If the Contractor 
.1 encounters toxic or hazardous substances at the Place of the Work, or 
.2 has reasonable grounds to believe that toxic or hazardous substances are present at the Place of the Work,  
which were not brought to the Place of the Work by the Contractor or anyone for whom the Contractor is responsible and 
which were not disclosed by the Owner or which were disclosed but have not been dealt with as required under paragraph 
9.2.4, the Contractor shall 
.3 take all reasonable steps, including stopping the Work, to ensure that no person’s exposure to any toxic or hazardous 


substance exceeds any applicable time weighted levels prescribed by applicable legislation at the Place of the Work, and 
.4 immediately report the circumstances to the Consultant and the Owner in writing. 
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9.2.6 If the Owner and the Contractor do not agree on the existence, significance of, or whether the toxic or hazardous substances were 
brought onto the Place of the Work by the Contractor or anyone for whom the Contractor is responsible, the Owner shall retain 
and pay for an independent qualified expert to investigate and determine such matters.  The expert’s report shall be delivered to 
the Owner and the Contractor. 


 


9.2.7 If the Owner and the Contractor agree or if the expert referred to in paragraph 9.2.6 determines that the toxic or hazardous 
substances were not brought onto the place of the Work by the Contractor or anyone for whom the Contractor is responsible, the 
Owner shall promptly at the Owner’s own expense: 
.1 take all steps as required under paragraph 9.2.4; 
.2 reimburse the Contractor for the costs of all steps taken pursuant to paragraph 9.2.5; 
.3 extend the Contract Time for such reasonable time as the Consultant may recommend in consultation with the Contractor 


and the expert referred to in 9.2.6 and reimburse the Contractor for reasonable costs incurred as a result of the delay; and 
.4 indemnify the Contractor as required by GC 13.1 – INDEMNIFICATION. 


 


9.2.8 If the Owner and the Contractor agree or if the expert referred to in paragraph 9.2.6 determines that the toxic or hazardous 
substances were brought onto the place of the Work by the Contractor or anyone for whom the Contractor is responsible, the 
Contractor shall promptly at the Contractor’s own expense: 
.1 take all necessary steps, in accordance with applicable legislation in force at the Place of the Work, to safely remove and 


dispose the toxic or hazardous substances; 
.2 make good any damage to the Work, the Owner’s property or property adjacent to the place of the Work as provided in 


paragraph 9.1.3 of GC 9.1 – PROTECTION OF WORK AND PROPERTY; 
.3 reimburse the Owner for reasonable costs incurred under paragraph 9.2.6; and 
.4 indemnify the Owner as required by GC 13.1 – INDEMNIFICATION. 
 


9.2.9 If either party does not accept the expert’s findings under paragraph 9.2.6, the disagreement shall be settled in accordance with 
Part 8 of the General Conditions – DISPUTE RESOLUTION.  If such disagreement is not resolved promptly, the parties shall act 
immediately in accordance with the expert’s determination and take the steps required by paragraph 9.2.7 or 9.2.8 it being 
understood that by so doing, neither party will jeopardize any claim that party may have to be reimbursed as provided by GC 9.2 
– TOXIC AND HAZARDOUS SUBSTANCES. 


 
GC 9.3  ARTIFACTS AND FOSSILS 
 


9.3.1 Fossils, coins, articles of value or antiquity, structures and other remains or things of scientific or historic interest discovered 
at the Place or Work shall, as between the Owner and the Contractor, be deemed to be the absolute property of the Owner. 


 


9.3.2 The Contractor shall take all reasonable precautions to prevent removal or damage to discoveries as identified in paragraph 
9.3.1, and shall advise the Consultant upon discovery of such items. 


 


9.3.3 The Consultant will investigate the impact on the Work of the discoveries identified in paragraph 9.3.1.  If conditions are found 
that would cause an increase or decrease in the Contractor’s cost or time to perform the Work, the Owner, through the 
Consultant, shall issue appropriate instructions for a change in the Work as provided in GC 6.2 – CHANGE ORDER or GC 
6.3 – CHANGE DIRECTIVE. 


 
GC 9.4  CONSTRUCTION SAFETY 
 


9.4.1 The Contractor shall be responsible for establishing, initiating, maintaining, and supervising all health and safety precautions 
and programs in connection with the performance of the Work in accordance with the applicable health and safety legislation. 


 


9.4.2 The Owner and the Contractor shall comply with all health and safety precautions and programs established at the Place of the 
Work. 


 


9.4.3 The Owner and the Contractor shall comply with the rules, regulations and practices required by the applicable health and 
safety legislation. 


 


9.4.4 The Owner shall cause the Consultant, Other Contractors and the Owner’s own forces to comply with all health and safety 
precautions and programs established by the Contractor at the Place of the Work. 


 


9.4.5 Nothing in this Contract shall affect the determination of liability under the applicable health and safety legislation. 
 
GC 9.5  MOULD  
 


9.5.1 If the Contractor or the Owner observes or reasonably suspects the presence of mould at the Place of the Work, the remediation 
of which is not expressly part of the Work, 
.1 the observing party shall promptly report the circumstances to the other party in writing,  
.2 the Contractor shall promptly take all reasonable steps, including stopping the Work if necessary, to ensure that no person 


suffers injury, sickness or death and that no property is damaged as a result of exposure to or the presence of the mould, and 
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.3 if the Owner and the Contractor do not agree on the existence, significance or cause of the mould or as to what steps need be 
taken to deal with it, the Owner shall retain and pay for an independent qualified expert to investigate and determine such 
matters.  The expert’s report shall be delivered to the Owner and the Contractor. 


 


9.5.2 If the Owner and the Contractor agree, or if the expert referred to in paragraph 9.5.1.3 determines that the presence of mould was 
caused by the Contractor’s operations under the Contract, the Contractor shall promptly, at the Contractor’s own expense: 
.1 take all reasonable and necessary steps to safely remediate or dispose of the mould,  
.2 make good any damage to the Work, the Owner’s property or property adjacent to the Place of the Work as provided in 


paragraph 9.1.3 of GC 9.1 – PROTECTION OF WORK AND PROPERTY,  
.3 reimburse the Owner for reasonable costs incurred under paragraph 9.5.1.3, and 
.4 indemnify the Owner as required by GC 13.1 – INDEMNIFICATION. 


 


9.5.3 If the Owner and the Contractor agree, or if the expert referred to in paragraph 9.5.1.3 determines that the presence of mould was 
not caused by the Contractor’s operations under the Contract, the Owner shall promptly, at the Owner’s own expense: 
.1 take all reasonable and necessary steps to safely remediate or dispose of the mould,  
.2 reimburse the Contractor for the cost of taking the steps under paragraph 9.5.1.2 and making good any damage to the Work 


as provided in paragraph 9.1.4 of GC 9.1 – PROTECTION OF WORK AND PROPERTY,  
.3 extend the Contract Time for such reasonable time as the Consultant may recommend in consultation with the Contractor 


and the expert referred to in paragraph 9.5.1.3 and reimburse the Contractor for reasonable costs incurred as a result of the 
delay, and 


.4 indemnify the Contractor as required by GC 13.1 – INDEMNIFICATION. 
 


9.5.4 If either party does not accept the expert’s finding under paragraph 9.5.1.3, the disagreement shall be settled in accordance with 
Part 8 of the General Conditions – DISPUTE RESOLUTION.  If such disagreement is not resolved promptly, the parties shall act 
immediately in accordance with the expert’s determination and take the steps required by paragraphs 9.5.2 or 9.5.3, it being 
understood that by so doing neither party will jeopardize any claim the party may have to be reimbursed as provided by GC 9.5 – 
MOULD. 


 
PART 10  GOVERNING REGULATIONS 
 
GC 10.1  TAXES AND DUTIES 
 


10.1.1 The Contract Price shall include all taxes and customs duties in effect at the time of the bid closing except for Value Added 
Taxes payable by the Owner to the Contractor as stipulated in Article A-4 of the Agreement – CONTRACT PRICE. 


 


10.1.2 Any increase or decrease in costs to the Contractor due to changes in taxes and duties after the time of the bid closing shall 
increase or decrease the Contract Price accordingly. 


 
GC 10.2  LAWS, NOTICES, PERMITS, AND FEES 
 


10.2.1 The laws of the Place of the Work shall govern the Work. 
 


10.2.2 The Owner shall obtain and pay for development approvals, building permit, permanent easements, rights of servitude, and all 
other necessary approvals and permits, except for the permits and fees referred to in paragraph 10.2.3 or for which the Contract 
Documents specify as the responsibility of the Contractor.  


 


10.2.3 The Contractor shall be responsible for the procurement of permits, licences, inspections, and certificates, which are necessary for 
the performance of the Work and customarily obtained by contractors in the jurisdiction of the Place of the Work after the issuance 
of the building permit.  The Contract Price includes the cost of these permits, licences, inspections, and certificates, and their 
procurement. 


 


10.2.4 The Contractor shall give the required notices and comply with the laws, ordinances, rules, regulations, or codes which are or 
become in force during the performance of the Work and which relate to the Work, to the preservation of the public health, and to 
construction safety.  


 


10.2.5 The Contractor shall not be responsible for verifying that the Contract Documents are in compliance with the applicable laws, 
ordinances, rules, regulations, or codes relating to the Work.  If the Contract Documents are at variance therewith, or if, subsequent 
to the time of bid closing, changes are made to the applicable laws, ordinances, rules, regulations, or codes which require 
modification to the Contract Documents, the Contractor shall advise the Consultant in writing requesting direction immediately 
upon such variance or change becoming known.  The Consultant will issue the changes required to the Contract Documents as 
provided in GC 6.1 – OWNER’S RIGHT TO MAKE CHANGES, GC 6.2 – CHANGE ORDER and GC 6.3 – CHANGE 
DIRECTIVE. 
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10.2.6 If the Contractor fails to advise the Consultant in writing; fails to obtain direction as required in paragraph 10.2.5; and performs 
work knowing it to be contrary to any laws, ordinances, rules, regulations, or codes; the Contractor shall be responsible for 
and shall correct the violations thereof; and shall bear the costs, expenses and damages attributable to the failure to comply 
with the provisions of such laws, ordinances, rules, regulations, or codes. 


 


10.2.7 If, subsequent to the time of bid closing, changes are made to applicable laws, ordinances, rules, regulations, or codes of 
authorities having jurisdiction which affect the cost of the Work, either party may submit a claim in accordance with the 
requirements of GC 6.6 – CLAIMS FOR A CHANGE IN CONTRACT PRICE.  


 
GC 10.3  PATENT FEES 
 


10.3.1 The Contractor shall pay the royalties and patent licence fees required for the performance of the Contract.  The Contractor 
shall hold the Owner harmless from and against claims, demands, losses, costs, damages, actions, suits, or proceedings arising 
out of the Contractor’s performance of the Contract which are attributable to an infringement or an alleged infringement of a 
patent of invention by the Contractor or anyone for whose acts the Contractor may be liable. 


 


10.3.2 The Owner shall hold the Contractor harmless against claims, demands, losses, costs, damages, actions, suits, or proceedings 
arising out of the Contractor’s performance of the Contract which are attributable to an infringement or an alleged infringement 
of a patent of invention in executing anything for the purpose of the Contract, the physical model, plan or design of which was 
supplied to the Contractor as part of the Contract. 


 
GC 10.4  WORKERS’ COMPENSATION 
 


10.4.1 Prior to commencing the Work, and again with the Contractor’s applications for payment, the Contractor shall provide evidence 
of compliance with workers’ compensation legislation at the Place of the Work. 


 
PART 11  INSURANCE  
 
GC 11.1  INSURANCE 
 


11.1.1 Without restricting the generality of GC 13.1 – INDEMNIFICATION, the Contractor shall provide, maintain and pay for the 
following insurance coverages, the requirements of which are specified in CCDC 41 ‘CCDC Insurance Requirements’ in effect at 
the time of bid closing except as hereinafter provided: 
.1 General liability insurance in the name of the Contractor and include, or in the case of a single, blanket policy, be endorsed 


to name, the Owner and the Consultant as insureds but only with respect to liability, other than legal liability arising out 
of their sole negligence, arising out of the operations of the Contractor with regard to the Work.  General liability insurance 
shall be maintained from the date of commencement of the Work until one year from the date of Ready-for-Takeover.  
Liability coverage shall be provided for completed operations hazards from the date of Ready-for-Takeover on an ongoing 
basis for a period of 6 years following Ready-for-Takeover.  


.2 Automobile Liability Insurance from the date of commencement of the Work until one year after the date of Ready-for-
Takeover. 


.3 Unmanned aerial vehicle aircraft, manned aircraft or watercraft Liability Insurance when owned or non-owned manned or 
unmanned aircraft or watercraft are used directly or indirectly in the performance of the Work. 


.4 "Broad form" property insurance in the joint names of the Contractor, the Owner and the Consultant.  The policy shall 
include as insureds all Subcontractors.  The “Broad form” property insurance shall be provided from the date of 
commencement of the Work until the earliest of: 
(1) 10 calendar days after the date of Ready-for-Takeover; 
(2) on the commencement of use or occupancy of any part or section of the Work unless such use or occupancy is for 


construction purposes, habitational, office, banking, convenience store under 465 square metres in area, or parking 
purposes, or for the installation, testing and commissioning of equipment forming part of the Work; and 


(3) when left unattended for more than 30 consecutive calendar days or when construction activity has ceased for more 
than 30 consecutive calendar days. 


.5 Boiler and machinery insurance in the joint names of the Contractor, the Owner and the Consultant.  The policy shall 
include as insureds all Subcontractors.  The coverage shall be maintained continuously from commencement of use or 
operation of the boiler and machinery objects insured by the policy and until 10 calendar days after the date of Ready-for-
Takeover. 


.6 The “Broad form” property and boiler and machinery policies shall provide that, in the case of a loss or damage, payment 
shall be made to the Owner and the Contractor as their respective interests may appear.  In the event of loss or damage: 
(1) the Contractor shall act on behalf of the Owner for the purpose of adjusting the amount of such loss or damage 


payment with the insurers.  When the extent of the loss or damage is determined, the Contractor shall proceed to 
restore the Work.  Loss or damage shall not affect the rights and obligations of either party under the Contract except 
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that the Contractor shall be entitled to such reasonable extension of Contract Time relative to the extent of the loss or 
damage as the Consultant may recommend in consultation with the Contractor; 


(2) the Contractor shall be entitled to receive from the Owner, in addition to the amount due under the Contract, the 
amount which the Owner’s interest in restoration of the Work has been appraised, such amount to be paid as the 
restoration of the Work proceeds in accordance with the progress payment provisions.  In addition the Contractor shall 
be entitled to receive from the payments made by the insurer the amount of the Contractor’s interest in the restoration 
of the Work; and 


(3) to the Work arising from the work of the Owner, the Owner’s own forces or Other Contractors, the Owner shall, in 
accordance with the Owner’s obligations under the provisions relating to construction by the Owner or Other 
Contractors, pay the Contractor the cost of restoring the Work as the restoration of the Work proceeds and as in 
accordance with the progress payment provisions. 


.7 Contractors’ Equipment Insurance from the date of commencement of the Work until one year after the date of Ready-for-
Takeover. 


.8   Contractors’ Pollution Liability Insurance from the date of commencement of the Work until one year after the date of 
Ready-for-Takeover. 


 


11.1.2 Prior to commencement of the Work and upon the placement, renewal, amendment, or extension of all or any part of the insurance, 
the Contractor shall promptly provide the Owner with confirmation of coverage and, if required, a certified true copy of the 
policies certified by an authorized representative of the insurer together with copies of any amending endorsements applicable to 
the Work. 


 


11.1.3 The parties shall pay their share of the deductible amounts in direct proportion to their responsibility in regards to any loss for 
which the above policies are required to pay, except where such amounts may be excluded by the terms of the Contract. 


 


11.1.4 If the Contractor fails to provide or maintain insurance as required by the Contract Documents, then the Owner shall have the 
right to provide and maintain such insurance and give evidence to the Contractor and the Consultant.  The Contractor shall pay 
the cost thereof to the Owner on demand or the Owner may deduct the cost from the amount which is due or may become due to 
the Contractor. 


 


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


11.1.6 If a revised version of CCDC 41 is published, which specifies reduced insurance requirements, the parties shall address such 
reduction, prior to the Contractor’s insurance policy becoming due for renewal, and record any agreement in a Change Order.  


 


11.1.7 If a revised version of CCDC 41 is published, which specifies increased insurance requirements, the Owner may request the 
increased coverage from the Contractor by way of a Change Order.   


 


11.1.8 A Change Directive shall not be used to direct a change in the insurance requirements in response to the revision of CCDC 41. 
 
PART 12  OWNER TAKEOVER 
 
GC 12.1  READY-FOR-TAKEOVER 
 


12.1.1 The prerequisites to attaining Ready-for-Takeover of the Work are limited to the following:  
.1 The Consultant has certified or verified the Substantial Performance of the Work. 
.2 Evidence of compliance with the requirements for occupancy or occupancy permit as prescribed by the authorities having 


jurisdiction.  
.3 Final cleaning and waste removal at the time of applying for Ready-for-Takeover, as required by the Contract Documents.  
.4 The delivery to the Owner of such operations and maintenance documents reasonably necessary for immediate operation 


and maintenance, as required by the Contract Documents.  
.5 Make available a copy of the as-built drawings completed to date on site. 
.6 Startup, testing required for immediate occupancy, as required by the Contract Documents.  
.7 Ability to secure access to the Work has been provided to the Owner, if required by the Contract Documents.  
.8 Demonstration and training, as required by the Contract Documents, is scheduled by the Contractor acting reasonably. 


 


12.1.2 If any prerequisites set forth in paragraphs 12.1.1.3 to 12.1.1.6 must be deferred because of conditions reasonably beyond the 
control of the Contractor, or by agreement between the Owner and the Contractor to do so, Ready-for-Takeover shall not be 
delayed. 


 


12.1.3 When the Contractor considers that the Work is Ready-for-Takeover, the Contractor shall deliver to the Consultant and to the 
Owner a comprehensive list of items to be completed or corrected, together with a written application for Ready-for-Takeover 
for review.  Failure to include an item on the list does not alter the responsibility of the Contractor to complete the Contract. 


 


12.1.4 The Consultant will review the Work to verify the validity of the application and will promptly, and in any event, no later than 
10 calendar days after receipt of the Contractor’s list and application: 
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.1 advise the Contractor in writing that the Work is not Ready-for-Takeover and give reasons why, or 
.2 confirm the date of Ready-for-Takeover in writing to each of the Owner and the Contractor. 


 


12.1.5 Immediately following the confirmation of the date of Ready-for-Takeover, the Contractor, in consultation with the Consultant, 
shall establish a reasonable date for finishing the Work. 


 


12.1.6 The provision of GC 12.1 – READY-FOR-TAKEOVER shall be subject to GC 12.2 – EARLY OCCUPANCY BY THE 
OWNER. 


 
GC 12.2  EARLY OCCUPANCY BY THE OWNER 
 


12.2.1 The Owner may take occupancy of a part or the entirety of the Work before Ready-for-Takeover has been attained only as 
agreed by the Contractor which agreement shall not be unreasonably withheld. 


 


12.2.2 The Owner shall not occupy a part or the entirety of the Work without prior approval by authorities having jurisdiction. 
 


12.2.3 If the Owner takes occupancy of a part of the Work before Ready-for-Takeover has been attained: 
.1 The part of the Work which is occupied shall be deemed to have been taken over by the Owner as from the date on which 


it is occupied. 
.2 The Contractor shall cease to be liable for the care of such part as from this date, when responsibility shall pass to the 


Owner. 
.3 The warranty period specified in paragraph 12.3.1 of GC 12.3 – WARRANTY for that part of the Work shall start from the 


date on which it is occupied. 
 


12.2.4 If the Owner takes occupancy of the entirety of the Work before all the prerequisites are met as described in paragraph 12.1.1 
of GC 12.1 – READY-FOR-TAKEOVER, the Work shall, subject to the requirements of the applicable lien legislation, be 
deemed to achieve Ready-for-Takeover.  This shall not relieve the Contractor’s responsibility to complete the Work in a timely 
manner. 


 
GC 12.3  WARRANTY 
 


12.3.1 Except for extended warranties as described in paragraph 12.3.6, the warranty period under the Contract is one year from the 
date when Ready-for-Takeover has been attained. 


 


12.3.2 The Contractor shall be responsible for the proper performance of the Work to the extent that the design and Contract 
Documents permit such performance. 


 


12.3.3 The Owner, through the Consultant, shall promptly give the Contractor Notice in Writing of observed defects and deficiencies 
which occur during the one year warranty period. 


 


12.3.4 Subject to paragraph 12.3.2, the Contractor shall correct promptly, at the Contractor’s expense, defects or deficiencies in the 
Work which appear prior to and during the one year warranty period. 


 


12.3.5 The Contractor shall correct or pay for damage resulting from corrections made under the requirements of paragraph 12.3.4. 
 


12.3.6 Any extended warranties required beyond the one year warranty period as described in paragraph 12.3.1, shall be as specified 
in the Contract Documents.  Extended warranties shall be issued by the warrantor to the benefit of the Owner.  The Contractor’s 
responsibility with respect to extended warranties shall be limited to obtaining any such extended warranties from the warrantor.  
The obligations under such extended warranties are solely the responsibilities of the warrantor. 


 
PART 13  INDEMNIFICATION AND WAIVER 
 
GC 13.1  INDEMNIFICATION 
 


13.1.1 Without restricting the parties’ obligation to indemnify respecting toxic and hazardous substances, patent fees and defect in title 
claims all as described in paragraphs 13.1.4 and 13.1.5, the Owner and the Contractor shall each indemnify and hold harmless the 
other from and against all claims, demands, losses, costs, damages, actions, suits, or proceedings whether in respect to losses 
suffered by them or in respect to claims by third parties that arise out of, or are attributable in any respect to their involvement as 
parties to this Contract, provided such claims are: 
.1 caused by: 


(1) the negligent acts or omissions of the party from whom indemnification is sought or anyone for whose negligent acts or 
omissions that party is liable, or 


(2)  a failure of the party to the Contract from whom indemnification is sought to fulfill its terms or conditions; and 
.2 made by Notice in Writing within a period of 6 years from the Ready-for-Takeover date or within such shorter period as may 


be prescribed by any limitation statute of the Province or Territory of the Place of the Work. 
The parties expressly waive the right to indemnity for claims other than those provided for in this Contract. 
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13.1.2 The obligation of either party to indemnify as set forth in paragraph 13.1.1 shall be limited as follows: 
.1 In respect to losses suffered by the Owner and the Contractor for which insurance is to be provided by either party pursuant 


to GC 11.1 – INSURANCE, the minimum liability insurance limit for one occurrence, of the applicable insurance policy, as 
referred to in CCDC 41 in effect at the time of bid closing. 


.2 In respect to losses suffered by the Owner and the Contractor for which insurance is not required to be provided by either 
party in accordance with GC 11.1 – INSURANCE, the greater of the Contract Price as recorded in Article A-4 – CONTRACT 
PRICE or $2,000,000, but in no event shall the sum be greater than $20,000,000. 


.3 In respect to indemnification by a party against the other with respect to losses suffered by them, such obligation shall be 
restricted to direct loss and damage, and neither party shall have any liability to the other for indirect, consequential, punitive 
or exemplary damages. 


.4 In respect to indemnification respecting claims by third parties, the obligation to indemnify is without limit. 
 


13.1.3 The obligation of either party to indemnify the other as set forth in paragraphs 13.1.1 and 13.1.2 shall be inclusive of interest and 
all legal costs. 


 


13.1.4 The Owner and the Contractor shall indemnify and hold harmless the other from and against all claims, demands, losses, costs, 
damages, actions, suits, or proceedings arising out of their obligations described in GC 9.2 – TOXIC AND HAZARDOUS 
SUBSTANCES. 


 


13.1.5 The Owner shall indemnify and hold harmless the Contractor from and against all claims, demands, losses, costs, damages, 
actions, suits, or proceedings: 
.1 as described in paragraph 10.3.2 of GC 10.3 – PATENT FEES, and  
.2 arising out of the Contractor’s performance of the Contract which are attributable to a lack of or defect in title or an alleged 


lack of or defect in title to the Place of the Work. 
 


13.1.6 In respect to any claim for indemnity or to be held harmless by the Owner or the Contractor: 
.1 Notice in Writing of such claim shall be given within a reasonable time after the facts upon which such claim is based become 


known; and 
.2 should any party be required as a result of its obligation to indemnify another to pay or satisfy a final order, judgment or 


award made against the party entitled by this contract to be indemnified, then the indemnifying party upon assuming all 
liability for any costs that might result shall have the right to appeal in the name of the party against whom such final order 
or judgment has been made until such rights of appeal have been exhausted. 


 
GC 13.2  WAIVER OF CLAIMS 
 


13.2.1 Subject to any lien legislation applicable to the Place of the Work, the Contractor waives and releases the Owner from all claims 
which the Contractor has or reasonably ought to have knowledge of that could be advanced by the Contractor against the Owner 
under the Contract, including, without limitation, those arising from negligence or breach of contract in respect to which the cause 
of action is based upon acts or omissions which occurred prior to or on the Ready-for-Takeover date, except as follows: 
.1 claims arising prior to or on the Ready-for-Takeover date for which Notice in Writing of claim has been received by the Owner 


from the Contractor no later than 5 calendar days before the expiry of the lien period provided by the lien legislation applicable 
at the Place of the Work or 20 calendar days following the Ready-for-Takeover date, whichever is later; 


.2 indemnification for claims advanced against the Contractor by third parties for which a right of indemnification may be 
asserted by the Contractor against the Owner pursuant to the provisions of this Contract; 


.3 claims respecting toxic and hazardous substances, patent fees and defect in title matters for which a right of indemnity could 
be asserted by the Contractor pursuant to the provisions of paragraphs 13.1.4 or 13.1.5 of GC 13.1 – INDEMNIFICATION; 
and 


.4 claims resulting from acts or omissions which occur after the Ready-for-Takeover date. 
 


13.2.2 The Contractor waives and releases the Owner from all claims resulting from acts or omissions which occurred after the Ready-
for-Takeover date except for: 
.1 indemnification respecting third party claims, and claims respecting toxic and hazardous substances, patent fees and defect in 


title matters, all as referred in paragraphs 13.2.1.2 and 13.2.1.3; and  
.2 claims for which Notice in Writing of claim has been received by the Owner from the Contractor within 395 calendar days 


following the Ready-for-Takeover date. 
 


13.2.3 Subject to any lien legislation applicable to the Place of the Work, the Owner waives and releases the Contractor from all claims 
which the Owner has or reasonably ought to have knowledge of that could be advanced by the Owner against the Contractor under 
the Contract, including, without limitation, those arising from negligence or breach of contract in respect to which the cause of 
action is based upon acts or omissions which occurred prior to or on the Ready-for-Takeover date, except as follows: 
.1 claims arising prior to or on the Ready-for-Takeover date for which Notice in Writing of claim has been received by the 


Contractor from the Owner no later than 20 calendar days following the Ready-for-Takeover date; 
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.2 indemnification for claims advanced against the Owner by third parties for which a right of indemnification may be asserted 
by the Owner against the Contractor pursuant to the provisions of this Contract; 


.3 claims respecting toxic and hazardous substances for which a right of indemnity could be asserted by the Owner against the 
Contractor pursuant to the provisions of paragraph 13.1.4 of GC 13.1 – INDEMNIFICATION; 


.4 damages arising from the Contractor’s actions which result in substantial defects or deficiencies in the Work.  “Substantial 
defects or deficiencies” mean those defects or deficiencies in the Work which affect the Work to such an extent or in such a 
manner that a significant part or the whole of the Work is unfit for the purpose intended by the Contract Documents; 


.5 claims arising pursuant to GC 12.3 – WARRANTY; and 


.6 claims arising from acts or omissions which occur after the Ready-for-Takeover date. 
 


13.2.4 Respecting claims arising upon substantial defects and deficiencies in the Work, as referenced in paragraph 13.2.3.4, and 
notwithstanding paragraph 13.2.3.5, the Owner waives and releases the Contractor from all claims except claims for which Notice 
in Writing of claim has been received by the Contractor from the Owner within a period of six years from the Ready-for-Takeover 
date, provided that any limitation statute of the Province or Territory of the Place of the Work permit such agreement.  If the 
applicable limitation statute does not permit such agreement, the time within which any such claim may be brought shall be such 
shorter period as may be prescribed by any limitation statute of the Province or Territory of the Place of the Work. 


 


13.2.5 The Owner waives and releases the Contractor from all claims arising from acts or omissions which occur after the Ready-for-
Takeover date, except for: 
.1 indemnification for claims advanced against the Owner by third parties, as referenced in paragraph 13.2.3.2; 
.2 claims respecting toxic and hazardous substances for which a right of indemnity could be asserted by the Owner against the 


Contractor, as referenced in paragraph 13.2.3.3; 
.3 claims arising under GC 12.3 – WARRANTY; and 
.4 claims for which Notice is Writing has been received by the Contractor from the Owner within 395 calendar days following 


the Ready-for-Takeover date.    
 


13.2.6 “Notice in Writing of claim” as provided for in GC 13.2 – WAIVER OF CLAIMS to preserve a claim or right of action which 
would otherwise, by the provisions of GC 13.2 – WAIVER OF CLAIMS, be deemed to be waived, must include the following: 
.1 a clear and unequivocal statement of an intention to claim; 
.2 a statement as to the nature of the claim and the grounds upon which the claim is based; and 
.3 a statement of the estimated quantum of the claim. 


 


13.2.7 A claim for lien asserted under the lien legislation prevailing at the Place of the Work shall qualify as notice of claim for the 
purposes of this Contract. 


 


13.2.8 The party giving the Notice in Writing of claim as provided for in GC 13.2 – WAIVER OF CLAIMS shall submit within a 
reasonable time a detailed account of the amount claimed. 


 


13.2.9 Where the event or series of events giving rise to a claim made under paragraphs 13.2.1 or 13.2.3 has a continuing effect, the 
detailed account submitted under paragraph 13.2.8 shall be considered to be an interim account and the party making the claim 
shall submit further interim accounts, at reasonable intervals, giving the accumulated amount of the claim and any further grounds 
upon which such claim is based.  The party making the claim shall submit a final account after the end of the effects resulting from 
the event or series of events. 


 


13.2.10 Nothing in GC 13.2 – WAIVER OF CLAIMS shall be deemed to affect the rights of the parties under any lien legislation or 
limitations legislation prevailing at the Place of the Work.  
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PART V


SUPPLEMENTARY CONDITIONS
TO THE CONTRACT DOCUMENTS FOR


Town of Fort Smith
Raw Water Intake Rehabilitation


Date:  June 2024


1. PRECEDENCE


These Supplementary Conditions form an integral part of the Contract Documents and are to be
read in conjunction therewith.  The order of precedence of these Supplementary Conditions is as
per Clause 1.1.1 of Part 1.1 – General Conditions.


2. AMENDMENTS


(1) Replace Clause 6 – Bid Security of Part I - Instructions to Bidders with the following:


Bid Security.The Bid shall be accompanied by Bid Security in the form of a certified cheque or
original bid bond, issued by a duly licensed surety company authorized to transact a business of
suretyship in the jurisdiction of the Place of the Work, made payable to the Owner in the amount
of ten percent (10%) of the Bid Price.  The Bidder, with its Bid, shall enclose a statement from
the Surety substantially in the form of the Consent of Surety stating that the Surety is willing to
supply the Contract Security referred to below.  The Consent of Surety shall be provided
whether the Bidder uses a bid bond or a certified cheque under this Clause 6.


3. LIQUIDATED DAMAGES


Contractor to pay the Owner the sum of $500 Dollars per day as liquidated damages and not as
a penalty for each calendar day the Work remains uncompleted after the Completion Date
hereof as set out in the Contract Documents, the said sum being a fair estimate of the actual
damages the Owner will incur if the Work is not completed by the said Completion Date.
Liquidated damages are applicable for each day past the Completion Date until the date of the
Substantial Performance of the Work as described in Clause 5.4 of Part 1.1 – General
Conditions.


4.          CONTRACT SECURITY


The Contractor shall furnish Contract Security in the form of a Performance Bond in an
amount equal to at least fifty percent (50%) of the Contract Price as security for the
faithful performance of the Contract, including the corrections after completion provided
for in General Conditions and the payment of all obligations arising under the Contract.
The Contractor shall also furnish Contract Security in the form of a Labour and
Materials Payment Bond in an amount equal to at least fifty percent (50%) of the
Contract Price as security for the payment of all labour and material used or reasonably
required in the performance of the Contract.
The bonds mentioned shall be originals issued by a duly licensed surety authorized to transact a
business of suretyship in the jurisdiction of the Place of the Work and shall be maintained in good
standing until the date of the expiry of the Warranty Period. Unless otherwise specified in the
Contract Documents, the form of such bonds shall be in accordance with the latest edition of the
CCDC approved bond forms.
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SUMMARY OF WORK


1. GENERAL


1.1 Description of Work


.1 The Work to be performed under this Contract shall include all labour, equipment, and
materials required to complete the Raw Water Intake Rehabilitation – Architectural,
Structural, Building Mechanical, Process Mechanical, Electrical and Works, as specified in
the Contract Documents.


1.2 Future Contracts for Raw Water Intake Rehabilitation


.1 In general, the scope of this Contract includes the Architectural, Structural, Building
Mechanical, Process Mechanical and Electrical. In general, the Controls (I&C) and
Renewable Energy Systems scope of work will be included in a future construction contract.


.1 In some instances, the Contract Documents illustrate a portion of the future work to
be constructed/installed by Others as required for coordination between the
contracts. The future work is identified differently in the Contract Drawings to
delineate the scope of work between this Contract and future contracts.


1.3 Completion Dates


.1 Project Completion Dates


.1 Substantially Complete by July 15, 2025


.2 Warranty Inspection July 15, 2026


.2 Time and all time limits stated in the Contract Documents are of the essence of the Contract.
The Contractor shall perform his Work expeditiously and with adequate forces to achieve the
completion dates.


1.4 Summary of Work


.1 RAW WATER INTAKE (RWI) Facility


.1 In general, this Contract Work includes, but is not limited to, the following elements (as
described later in this Section in more detail):


.1 Temporary Operations of the RWI Facility during Construction


.2 Existing utility relocations / removals and new utility installations of the RWI
Facility.


.3 Demolition and Disposal of existing elements of the RWI Facility including existing
bridge, roof, walls, process mechanical, building mechanical, electrical components
as shown on the Drawings.


.4 New Structural and Architectural upgrades to the RWI Facility including new floor,
walls, roof, building envelope, access platforms, lifting beam and hoists, doors and
access bridge, as shown on the Drawings.
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.5 New Process Mechanical upgrade installations to the RWI Facility including pumps,
forced water main values, piping, gates, etc., as shown on the Drawings.


.6 New Building Mechanical upgrade installations to the RWI Facility including
ventilation systems, boiler systems, heat pump systems, piping, ducting, values, etc.,
as shown on the Drawings.


.7 New Electrical upgrade installations to the RWI Facility including service
connection, wiring, lighting, etc., as shown on the Drawings.


.8 Grading and site restoration due to construction activities.


.9 Erosion and sediment control related to construction activities.


1.5 Utility Relocations / Removals and New Utility Installation


.1 RAW WATER INTAKE


.1 The following utility removals/relocations are required prior to the demolition and
construction of new RWI facility as these existing utilities conflict with the proposed
Building.


.1 Telephone and fibre: Relocation of existing NorthwesTel telephone and fibre optic
services and provision for temporary telephone/fibre optic service to the RWI during
construction


.1 The existing NorthwesTel telephone and fibre optic services to the RWI is in
conflict with the proposed new Facility Rehabilitation. The Contractor is
responsible for coordination with NorthwesTel to provide temporary services
to the RWI until the new permanent services are installed/commissioned (by
Contractor).


.2 Power Service: Relocation of existing NTPC power service and provision for
temporary power service to the RWI during construction


.1 The existing NTPC power service to the RWI is in conflict with the proposed
Facility Rehabilitation. The Contractor is responsible for coordination with
NTPC to provide temporary services to the RWI until the new permanent
services are installed/commissioned (by Contractor).


.3 Raw Water Supply Force Main: Removal and Disposal of Existing Raw Water
Supply Force Main located on existing access bridge with a provision for a
temporary Raw Water Supply Force Main during the RWI rehabilitation
construction, in advance of the installation of a New Raw Water Supply Force Main.


.1 The existing Raw Water Supply Force Main (main raw water supply to the
Water Treatment Plant) is in conflict with the proposed RWI rehabilitation
construction. The Contractor is responsible for providing/maintaining a
temporary raw water supply until the new permanent water line is constructed.
The Contractor is responsible for preparing a Temporary Operations Plan for
the Consultant’s review and be responsible for operating the temporary raw
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water supply until the new permanent water line is constructed/commissioned.
The Contractor shall consider means to prevent the pipe from freezing as part
of their plan. Contractor will make provisions so that temporary operations do
not extend between the dates of October 31 through to April 30, normal
operating conditions shall be in place during that period.  Temporary and new
raw water supply shall meet all regulatory requirements for raw water including
flow, pressure and water quality.


.2 Power for Temporary Pump Panel (if required): The new power to the
Temporary Pump Panel, if required for temporary operations, shall be installed
within the RWI building to power the pumps.  The temporary operations plan
shall detail the raw water pumping requirements and shall present requirements
for power feed/power panel to be offline during the construction for the
transitioning between existing, temporary and new raw water pumping to meet
raw water supply requirements.


1.6 Process Installations


.1 RAW WATER INTAKE


.1 Existing Pumps Modifications, Removal and Reinstallations.


.1 See Section 01 07 00 for requirements if the existing system is required to be
taken offline for tie-in of new system.


.2 Keep the two existing 30 HP (no VFD’s). Pay and arrange the manufacturer for a
pump inspection and make modification to suit the new height of the wet well.


.3 Removal and disposal of the third pump.


.4 Supply and Installation of one (1) New 40 HP VFD Pump


.5 Removal and Disposal of Existing Process Piping and screens.


.6 Supply and Installation of New Process Piping and new screens.


.7 Removal and Disposal of Existing Process Supply Water Gates


.8 Supply and Installation of New Process Supply Water Gates


1.7 Grading and Site Restoration


.1 Grading and site restoration around new Buildings and where site is disturbed as a result of
construction activities


.1 Contractor is responsible for grading and restoring site to pre-construction conditions in
any areas disturbed during construction, whether area is specifically shown on
Grading/Restoration plans or not.
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1.8 Temporary Access, Construction Falsework, Dewatering and Shoring


.1 Falsework, scaffolding and shoring is a requirement of this Contract.


.2 Dewatering maybe required to complete the Work. If required, the Contractor shall provide
the means and methods to dewater and provide a dry, clean and safe working area to complete
the work as per the plans and specifications.


.3 The design of the dewatering system / dewatering plan and design of falsework, scaffolding
and shoring to be employed shall be authenticated by a Professional Engineer registered in
Northwest Territories. This design work will be considered inclusive in the Total Stipulated
Contract Price for the Work.


.4 Refer to Section 02 41 00 for dewatering requirements.


1.9 Other Inclusions in Scope of Work


.1 All other auxiliary equipment, structures, and systems required to complete the Work.


.2 Protection of the existing plant equipment supports and building features during construction.


.3 Supply and install of protective measures to prevent construction materials/debris from
falling into / entering the Owner’s prime contractor areas, including openings (such as on top
of the Raw Water Intake Chambers).


.4 Disposal of all removed and decommissioned equipment, materials, etc. out of the Owner’s
site.


.5 The Contractor will be working on a live plant at the RWI facility. Maintaining the facility
operations and limiting impacts to the existing RWI and Water Plant operations and utilities
shall always be a top priority. This involves but is not limited to:


.1 Maintaining safe access to the site at all times during construction.


.2 Careful planning and execution of all utility and process tie-ins, bypasses, shut
downs or any other Work impacting existing utilities or plant operations. Refer to
Section 01 07 00 for additional information.


.3 Provision of temporary utilities or services for any service interruptions.


.6 Programming/Communication/ Instrumentation/PLC Integration. Refer to Section 01 07 00
and 01 08 00.


.7 Structural Concrete Repairs. Refer to Section 01 07 00 and Section 01 08 00.


1.10 Contractor Confirmation of Existing Conditions


.1 Raw Water Intake Site:


.1 The existing RWI is located within the active channel of the Slave River and at the toe of
the Slave Riverbank. It is understood that the slope of this bank is active and has
experienced slides over the lifespan of the RWI facility. It is known that there is an
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existing elevated force watermain exiting the existing Raw Water Intake building
supported on the existing access bridge. This existing force watermain connects from the
access bridge to an existing elevated pipeline which supplies raw water to the existing
water treatment plant. The connection between the existing force watermain to the
pipeline is made via a flexible piping connection. It is also known that there is an existing
power line, pole and transformer within the project site. The Contractor is responsible for
identifying the existing locations of utilities and including them in the Temporary
Operations Plan.


.2 The Contractor is responsible for confirming the routing of new piping and any temporary
piping that may be required during construction in order to avoid conflicts with existing
pipes/utilities which may or may not be shown on available drawings. The Contractor
shall allow for field modifications of accommodate the new piping to be installed on the
new access bridge in the Total Stipulated Contract Price for the Work with the
understanding that field routing of new piping is required to suit existing conditions
observed during construction. The Contractor shall accurately record as-built conditions
of new installations.


1.11 Coordination


.1 Cooperate and liaise with the Owner, Equipment Suppliers, other contractors, utility agencies
and other parties as required in order to make appropriate working arrangements to ensure
satisfactory execution and timely completion of the Work.


.2 The Contractor will not have exclusive rights to the construction area as these essential
facilities are to be operational to provide water and sanitary services to the Town of Fort
Smith during the construction.


.1 Contractor will attend coordination meetings as required when considered necessary
for ensuring the sufficiency of the liaison and co-operation with the Owner or other
contractors.  The Contractor shall be deemed to have allowed for these meetings in
the Total Stipulated Contract Price for the Work for any interference to his
operations which may result from any of the above.


1.12 Special Project Requirements


.1 Refer to Section 01 07 00 for details on additional special project requirements.


1.13 Sequence of Work


.1 Every effort shall be made in the scheduling of the Work to ensure that facility operations at
the RWI are disrupted as little as possible.


.2 Prepare a detailed construction schedule identifying the proposed sequencing of Work. The
schedule should provide detailed information on long lead time items, such as process pumps.
Schedule should be updated monthly and submitted to the Engineer for review and
comments.


.3 Shop Drawings shall be submitted in timely manner to ensure that equipment fabrication and
delivery timelines do not adversely affect timely completion of the Work.
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1.14 Contractor Use of Premises


.1 Generally, restrict operations to the Contractor work areas / Contractor Prime Contractor
area as indicated within the Contract Documents or directed by the Owner or Consultant.


.2 Ascertain and abide by conditions pertaining to use of temporary working easements or
rights-of-way.


.3 Obtain and pay for use of additional storage, access or work areas needed for Work under this
Contract


2. PRODUCTS


.1 Not Used.


3. EXECUTION


.1 Not Used.


END OF SECTION
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1. GENERAL


1.1 General Requirements


.1 These special project requirements and site sensitivities are over and above the requirements
and care normally taken on a project.


.2 The Contractor, Subcontractor and all workers on site shall be made aware that the Raw
Water Intake and Water Plant operation will take priority over construction activity in this
contract.


.3 All existing/live facility processes, controls and features including isolation gates, valves,
pumps and other equipment must only be operated by the Owner. The Contractor’s
temporary operations plan must be designed to allow for the existing/live facility processes
to be operated by the Owner. The Contractor is responsible for the maintenance and
operations of the temporary operations plan equipment to ensure that the Owner can operate
all the existing/live facility processes at all times. The Owner must be present for the
integration of temporary and new equipment/systems into the live facility or any portion of
the work that affects existing facility operations.


.4 The Contractor is responsible for erosion and sediment control (ESC) related to this
Contract’s construction activities.


.5 The Contractor is responsible for the prevention and cleaning of mud tracking around and
off-site caused by construction vehicles/activities around the Site.


.6 Prior to any construction taking place, submit details of means and methods to be used for
the installation of the major components of the Work.


.7 Following execution of Contract, pursuant to General Condition 5.2, the Contractor shall
submit a detailed schedule of values for the Consultant’s review. The schedule of values
shall be a detailed breakdown of the Total Stipulated Contract Price for the Work, in
sufficient detail as required by the Consultant. The detailed schedule of values shall be used
as the basis for the Contractor’s progress invoicing.


1.2 Definitions


.1 Business day shall have the same meaning as “Working Day” in the Contract. Statutory
holidays are defined as those observed by the Town of Fort Smith.


1.3 Protection of Adjacent Facilities and Utilities


.1 The proposed construction work is in close proximity to existing buildings, shallow and deep
utilities and infrastructure. The Contractor is responsible for protecting existing
infrastructure at all times during construction.


.1 If required by the Consultant, the Contractor shall submit a proposed plan for protection
of existing infrastructure that has the potential to be impacted during the construction
work. Submit detailed plans for review by the Consultant.


.2 Existing infrastructure may or may not be shown on available drawings.
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1.4 Hours of Work


.1 Normal construction activities on the site within the Contractor’s work area shall be carried
out between the hours of 07:00 hours (7:00 a.m.) and 17:00 hours (5:00 p.m.) Monday
through Friday. Where noise or other plant activities will be an issue, the Owner and the
Contractor will need to coordinate the Work to minimize disturbances to plant staff and
operations.


.1 If work is required for periods outside of this time frame, the Contractor shall submit a
request for approval to the Owner and Consultant a minimum of two (2) business days
in advance. The Contractor shall also indicate the requirement for working outside of
the allowable time frame in the four (4) week look ahead schedule (refer to Section
01310).


.2 A request for approval shall be submitted for each occurrence that requires working
outside of these hours. The request shall also include details of any irregular working
hours required for the Owner’s Operations Staff to perform work on any existing plant
systems.


.3 Approval to work outside of these hours may be granted on an as-needed basis for each
occurrence.


.2 Statutory Holidays: The Contractor shall submit a request for approval to the Owner and
Consultant a minimum of two (2) business days in advance for working on Statutory
holidays.


.3 In accordance with the Town of Fort Smith by-laws, any work outside of 8:00 a.m. to 10:00
p.m. Monday through Saturday require approval by the Owner a minimum of 7 calendar
days in advance.


1.5 Site Procedures


.1 The following permits shall be issued by the Owner when any of the following Work will
occur within the RWI Work area


.1 Confined Space Entry


.2 Hazardous Energy Isolation (HEI) (Lock Out/Tag Out)


.3 Hot Work


.2 Contractor and Subcontractors shall follow the Owner’s health, safety and environment
(HSE) procedures. Refer to Section 01 40 00 for details.


.3 The Contractor shall coordinate with the Owner as required to schedule daily safety
orientations, issuance of permits, and all other items as required for coordination of the
work.


.4 If the Contractor needs to close a section of the RWI, close an access or increase the
footprint of their Work area, the Contractor shall submit a request for approval to the Owner
and Consultant a minimum of two (2) business days in advance. The Contractor shall also
indicate this requirement in the four (4) week look ahead schedule.
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.5 Hydrovac/hand digging shall be used to daylight all existing utilities. Hydrovac/hand
digging are the only acceptable methods of excavation on site, whether within the Owner’s
or Contractor’s work area. Excavations inside the buildings shall be performed by hand
digging only. Existing pipes or conduits may be located in the excavation areas. The
Contractor is responsible to protect existing building foundations and utilities at all times
during construction.


1.6 Site Access


.1 The sites access routes are providing access to the Town facility (RWI). The Contractor
shall coordinate with the Owner to maintain safe access to and around the site at all times.
The Site Coordination Plan will be provided in the Owner’s Visitor Orientation document.


.2 The RWI Site is not gated/secured. Unimpeded access and egress is not guaranteed at all
times by the Owner. The Contractor shall coordinate with the Owner to maintain safe access
to and around the site at all times during construction.


.3 It will be the Contractor’s responsibility to check that the access to the site is in suitable
condition before any equipment or materials are dispatched to site.


.4 Access to site shall be provided at all times during construction for Owner and Consultant
access, and access by emergency vehicles/services.


.5 Access to the RWI facilities is required for ongoing operations and maintenance. Access is
required for various vehicles and equipment.


.1 General Town Traffic and traffic by other contractors.


.6 The Contractor shall not obstruct access to the RWI facilities at any time.


.1 If an exception is required, the Contractor shall provide the Owner with a one (1) week
notice.


.7 In the event of an emergency, all access points to the RWI facilities will be available for use
by all site personnel including Contractors and visitors.


1.7 Existing Raw Water Intake Flow to Water Treatment Plant


.1 Currently, water from the raw water intake is pumped to the water treatment plant by
three pumps. Two of them are 30 HP Fairbanks Morse pumps and one smaller pump.


.2  The pumps run during the daytime and are turned off during the night. One actuated
valve will open to drain the forcemain to prevent pipe freezing during cold weather.


1.8 Process and Utility Shutdowns, Bypasses and Tie-Ins


.1 Upgrade of the raw pump station require shutdown of the existing water supply pumps.
Temporary water supply pumping is required.


.2 All process or utility impacts including shut-downs, tie-ins and bypasses shall be carefully
planned and coordinated with the Owner to minimize impacts to facility operations.
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.3 Provide a minimum of one (1) week notification to the Owner and Consultant in advance of
all process and utility shutdowns, bypasses, tie-ins or any other work disrupting existing
services or infrastructure. Coordinate the work with the Consultant and Owner as required.


.4 Submit detailed methodology for all shutdowns, bypasses, and tie-ins for the approval of the
Consultant a minimum of two (2) weeks in advance of the work, unless noted otherwise.


.5 Bypass Pumping and Isolation Plans


.1 The Contractor is fully responsible for all bypass pumping, isolations, etc. required for
the construction work.


.2 The Contractor’s Bypass Pumping and Isolation Plans / designs shall be authenticated
by a Professional Engineer registered in the Northwest Territories.


.3 Submit Bypass/Temporary Pumping and Isolation Plans for the Consultant’s and
Owner’s review a minimum of four (4) weeks before the work is planned to start, unless
noted otherwise.


.4 For bypass / temporary pumping, the Contractor is responsible for ensuring that bypass
pumping capabilities provide a minimum firm capacity of 120 m3/h @ 66 m TDH water
supply at the Raw Water Intake during construction. Firm capacity is defined as the
capacity available with the largest pumping unit out of service. Firm capacity means the
total pumping capacity if one of the largest pumps fails. The firm capacity shall be
confirmed with the Owner and Consultant during construction.


.5 The temporary bypass pumping at the water intake should withdraw water from the
Slave River with floating water intake.  The water intake should be located 300 mm
below water surface and minimum 750 mm above the river bottom. The bypass
pumping discharge can be connected to the existing 6” forcemain where the flexible
connection is located- as referenced in detail 2 of Drawing D-101.


.6 The Temporary/Bypass Pumping Plan shall contain details of the proposed temporary
pumping arrangement that will be employed during any bypass pumping work. The
plan shall include the automation control or planned pump operator schedule including
night operation.


.7 The Isolation Plan shall contain details of the proposed temporary isolation arrangement
that will be employed during any isolation work.


.8 It is the responsibility of the Contractor to check and confirm water tightness of
isolation methods and operation of bypass systems before proceeding with work.
Demonstrate performance of the systems to the satisfaction of the Consultant.


.9 Any impacts or additional costs incurred by the Contractor, Consultant or the Owner
due to insufficient bypass pumping / isolation methods shall be the responsibility of the
Contractor.


.10 Continuous (i.e. 24/7) operation and monitoring of the bypass pumping is required
throughout the duration of the bypassing.
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.11 Refer to existing drawings / available information provided within the document for the
Contractor’s use when planning the PI bypassing. It should be noted that the existing
drawings may not be accurate and all conditions shall be field-confirmed by the
Contractor.


1.9 Verification of Existing Conditions and Proposed Construction


.1 The Contractor is responsible for verifying existing conditions prior to ordering
materials/equipment and executing work. Existing conditions shown on available drawings
are not guaranteed to be accurate. The Contractor shall fully verify existing conditions and
be responsible for adjusting new piping routes, etc. as required to suit existing conditions.


.2 If conditions vary considerably from what is shown on Contract Documents, inform the
Consultant via submission of a Request for Information (RFI).


.3 The Contractor’s Total Stipulated Contract Price shall allow for reasonable modifications of
proposed piping, etc. in order to suit existing conditions.


1.10 Safety Orientation Program


.1 The Contractor including all staff and sub-Contractors working on site will be required to
complete the Owner’s safety orientation course. See Section 01 40 00.


.2 The Contractor shall be responsible for ensuring that all sub-contractors and suppliers are
familiar with statutory and special requirements for this project and all other regulations
governing their Work including the plant’s health and safety requirements and the Owner's
operational constraints.


.3 An Orientation Program outlining the nature of the Work and the special project
requirements shall be instituted by the Contractor for all workers on the site. The Orientation
Program shall consist of the following:


.1 General description of planned construction activities.


.2 Summary of special project sensitivities (need to maintain operations and operations
access, work permit system, security requirements, etc.)


.3 Safety and environmental requirements associated with Work activities on the project
site.


.4 Reporting requirements.


.4 The Orientation Program shall be scheduled at regular intervals at the discretion of the
Contractor, as necessary to ensure that all employees attend prior to working on the site.


1.11 Submission of Four Week Look-Ahead Schedules and Progress Records


.1 Refer to Section 01 31 00 for weekly four week look-ahead schedule submission
requirements.


.2 Refer to Section 01 24 00 for weekly progress records submission requirements.
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.3 Refer to Section 01 28 00 regarding progress payments for four week look-ahead schedules
and progress records.


1.12 Reconnection to Existing Flexible Force Main at Surface Pipeline


.1 Following the rehabilitation of the existing Raw Water Intake facility, the existing flexible
force main for water supply to the Water Treatment Plant will need to be reconnected.


.2 For the Reconnection of the Existing Flexible Force Main at Surface Pipeline to the new
Raw Water Intake force main required for the operation of the facility, the Contractor shall
present a plan for this work to the Consultant. The Consultant will review and approve the
Contractor’s proposed procedures and the work shall be paid under a cash allowance in
accordance with Section 01 08 00. The Contractor shall conduct the Reconnection of the
Existing Flexible Force Main at Surface Pipeline on a time and materials basis and submit all
backup documentation/invoices related to this scope of work for progress payments under
the cash allowance item.


1.13 Structural Concrete Repairs


.1 There is potential for Structural Concrete Repairs during the rehabilitation of the Raw Water
Intake, especially within the existing walls, as specific areas were not visible during the
design stage of the project.


.2 For all Structural Concrete Repairs to the existing Raw Water Intake required for
construction needs, the Contractor shall identify potential repair locations and inform the
Consultant. The Consultant will review and approve the Contractor’s proposed repair
procedures and the work shall be paid under a cash allowance in accordance with Section 01
08 00. The Contractor shall conduct Structural Concrete Repairs on a time and materials
basis and submit all backup documentation/invoices related to this scope of work for
progress payments under the cash allowance item.


1.14 Programming/Communication/ Instrumentation/PLC Integration


.1 The rehabilitated Raw Water Intake will require additional work to supply, installation and
commissioning the Programming/Communication/ Instrumentation/PLC Integration systems
for the two facilities not included in the design drawings.


.2 The Consultant, through consultations with the Owner, will provide additional plans and
specifications for the supply, installation and commissioning the
Programming/Communication/ Instrumentation/PLC Integration systems for the two
facilities and the Contractor shall be paid under a cash allowance in accordance with Section
01 08 00 to complete this work. The Contractor shall conduct the work on a time and
materials basis and submit all backup documentation/invoices related to this scope of work
for progress payments under the cash allowance item.


1.15 Replacement of Gate Valves, Screens, Wash Piping and Slide Gates below River Water
Level


.1 The rehabilitated Raw Water Intake will require the replacement of the existing gate valves,
screens, wash piping and slide gates, as shown on the drawings, below the Slave River water
level resulting in potential replacement of these items underwater during the construction.
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.2 The Consultant, through consultations with the Owner, will require that the Contractor
submit procedures, for review and approval, for the removal of the existing and installation
and commissioning of the new gate valves, screens, wash piping and slide gates for the Raw
Water Intake facility. The Contractor shall provide the supply of the new gate valves,
screens, wash piping and slide gates under work item 11.5 process Piping and Valves. The
Contractor will conduct the work for the removal of the existing and replacement with the
new gate valves, screens, wash piping and slide gates on a time and materials basis and shall
be paid under a cash allowance in accordance with Section 01 08 00. The Contractor shall
submit all backup documentation/invoices related to this scope of work for progress
payments under the cash allowance item.


1.16 Demolition and Removals


.1 Inspect the site with the Consultant and verify extent and location of items designated for
removal, disposal and salvage.


.2 Locate utilities to be disconnected before start of work.


.3 Notify, coordinate with, and obtain approval of utility companies before starting demolition.


.4 Protect existing items designated to remain and items designated for salvage.  In event of
damage to such items, immediately replace or make repairs to approval of the Consultant
and at no cost to the Owner.


.5 In all circumstances, ensure that demolition work does not adversely affect downstream
plant operations, facilities, environment, or contribute to excess air and noise pollution.


.6 Dispose of materials not designated for salvage off-site.


.7 The Owner shall retain ownership of all salvaged material. Stockpile salvaged material on
site at location designated by Owner.


.8 Restore areas and existing works outside areas of demolition to match condition of adjacent,
undisturbed areas.


.9 Upon completion of demolition work, remove debris, trim surfaces, leave work site clean.


1.17 Future Work


.1 The Contract has been designed for future additions where shown. Where capped services
and similar items are shown for future extension, clearly identify and record the terminations
for ready access for future use.


.2 Where such terminations are concealed, accurately dimension their location on As-Built
Drawings.


1.18 Line-Stopping


.1 Line-tapping, line-stopping or valve inserts may be required if any process line cannot be
shut down when required or for the length of time required to do the Work. This shall be
performed at no additional cost to the Owner.
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.2 When an installation operation is required it shall be properly coordinated, planned and
executed.


.3 Submit permits, procedures, schedules, scope and effect on plant operation for approval prior
to carrying out this work.


.4 The Work shall only be carried out by specialists well experienced in this type of work.


1.19 Work Adjacent to Public or Private Property


.1 Obtain written consent from the Owner of adjacent property before proceeding with a part of
the Work that necessitates entry onto such property. Such written consent will not limit the
Contractor’s responsibility for property damage or personal injury.


1.20 Building Permit


.1 The Contractor is required to obtain a municipal building permit for the project, as specified
in Section 01 41 00.


2. PRODUCTS


.1 Not used.


3. EXECUTION


.1 Not used.


END OF SECTION
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ALLOWANCES


1. GENERAL


1.1 Related Sections


.1 CCDC2-2020, Stipulated Price Contract.


1.2 Cash Allowance


.1 The following work will be undertaken as a cash allowance:


.1 Existing Concrete Structural Repairs (refer to Section 01 07 00)


.1 Raw Water Intake


.2 Reconnection to Existing Flexible Force Main at Surface Pipeline for Raw Water Intake
(refer to Section 01 07 00)


.3 Programming/Communication/ Instrumentation/PLC Integration (refer to Section 01 07
00)


.1 Raw Water Intake


.4 Removal or relocation of any existing utilities found to be in conflict with the proposed
works, that are not designated for removal/relocation within the Contract Documents.


.5 Replacement of Gate Valves, Screens, Wash Piping and Slide Gates below Slave River
Water Level. Material pricing not included in the Cash Allowance (refer to Section 01 07
00).


.2 The amount of each cash allowance is shown in the table for ‘Total Stipulated Contract Price
for the Work’, Bid Form Schedule.


.3 Cash allowance items will be paid on a time and material basis to cover only direct costs of
completing the work (i.e. labour, materials, equipment and consumables).


.1 Amount of each allowance does not include the Contractor’s overhead and profit, and
other related costs, of which costs shall be included in the Contract Price and not in the
cash allowance. General administration and site support costs including but not limited
to site offices, administration personnel including project management and ancillary
equipment to support site construction activities including Contractor’s profit and
overhead shall not be included within the cash allowance costs.


.4 Contractor shall submit backup invoices, timesheets, etc. providing all details of expenditures
for cash allowances.


.5 Cash allowance items are not transferable to pay other parts of the work included in the Total
Stipulated Contract Price.


2. PRODUCTS


.1 Not Used.
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3. EXECUTION


.1 Not Used.


END OF SECTION
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GENERAL REQUIREMENTS


01 10 00 General Requirements


1.0 GENERAL


1.1 Summary of Work


.1 Requirements Included:


.1 Title and description of work:
Town of Fort Smith
Raw Water Intake Rehabilitation


.2 Contract method:  Stipulated Price.


.2 Work covered by the Contract Documents generally includes but is not
necessarily limited to:


Temporary Facilities and Controls
Demolition and Removals
New Mechanical Equipment
New Structural and Architectural
New Electrical Systems


1.2 Documents Required


.1 Maintain at job site, one copy each of following:


.1 Contract Drawings.


.2 Specifications.


.3 Addenda.


.4 Reviewed shop Drawings.


.5 Change orders.


.6 Other modifications to Contract.


.7 Field test reports.


.8 Copy of approved work schedule.


.9 Manufacturers' installation and application instructions.


.10 ECO Plan including Erosion and Sedimentation Control Plan


.11 Temporary Operations Plan and Procedures


.12 Emergency Plan


1.3 Work Schedule


.1 Provide within 14 working days after Contract award, a construction schedule
showing anticipated progress stages and final completion of work within time
period required by Contract documents in accordance with the following
requirements.


.1 Schedules Required
.1 Construction Progress Schedule.


.2 Format
.1 Prepare schedule in form of horizontal bar chart.
.2 Provide separate bar for each roadway section or part and


identify all major trades or operations.
.3 Provide horizontal time scale identifying first work date of each


week.







Town of Fort Smith Section 01 10 00
Raw Water Intake Rehabilitation Page 2 of 6
60700851 May 2024


GENERAL REQUIREMENTS


01 10 00 General Requirements


.4 Format for listings:  Chronological order of start of each item of
work.


.5 Identify the first work day of each week.


.3 Submission
.1 Submit schedule electronically to Engineer.
.2 Engineer will review schedule and return reviewed copy within


10 days after receipt.
.3 Resubmit finalized schedule within 7 days after return of


reviewed copy.


.2 Interim reviews of work progress based on work schedule will be conducted as
decided by Engineer and schedule updated by Contractor in conjunction with and
to approval of Engineer.


.3 Provide within 14 working days after Contract award, a construction cash flow
projection for the duration of the construction schedule.  This cash flow projection
shall be updated every month during the construction period.


1.4 Work Sequence


.1 No construction may commence unless the Construction Schedule, Work Plan,
Safety Plan and Temporary Operations Plan have been reviewed by the
Engineer.


.2 Construct work in stages to minimize Town of Fort Smith Water operational
disruptions at all times. Phase to minimize use of temporary water and sanitary
sewer services.


.3 Coordinate with Construction Schedule, the Town and property owners during
construction.


.4 The following work sequence is recommended, (with suggested windows in
brackets):


i. Procure new pumps for the Raw Water Intake (Contract Award –
Summer 2024)


ii. Prepare and submit for approval Temporary Operations Plan for Raw
Water Intake (Summer 2024)


iii. Receive Approved Temporary Operations Plan for Raw Water Intake
(Summer 2024)


iv. Establish/Setup Temporary Operations Plan for Raw Water Intake (Fall
2024)


v. Demolition and Construction of Raw Water Intake (Fall/Winter 2024)
vi. Site Restoration Work Raw Water Intake (Spring 2025)
vii. Commissioning of Work Raw Water Intake (Summer 2025)


The Contractor is not bound to this sequence; alternate sequencing may be
presented in the Construction Schedule and the Work Plan for review by the
Town, subject to items .1 - .4 above and clause 1.16 – Project Constraints below.
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1.5 Work Plan


.1 Provide within 60 working days after Contract award, a project Work Plan and
Temporary Operations Plan, to accompany the Construction Schedule
discussing in words, the proposed methodology for each stage/phase listed in
the Construction Schedule.


.1 Documents Required
.1 Project Work Plan
.2 Temporary Facilities Operations Plan for the Raw Water Intake


.2 Format
.1 Paragraphs or point form
.2 Provide a separate section for each stage


.3 Submission
.1 Submit Work Plan electronically to Engineer.
.2 Engineer will review the Work and Temporary Operations Plan


with the Construction Schedule and return reviewed copy within
20 days after receipt.


.3 Resubmit finalized Work Plan within 14 days after return of
reviewed copy.


1.6 Contractor’s Use of Site


.1 Use of site: Contractor must maintain access to adjacent landowners and
minimize disruption of traffic into areas.  Contractor will maintain emergency
vehicle access and egress at all times.  Where access is required for residents’
using a wheelchair or other mobility device, asphalt millings, or another approved
material shall be used for temporary access to properties.


.2 Do not unreasonably encumber site with materials or equipment.


.3 Move stored products or equipment which interfere with operations of Engineer,
other contractors or pedestrian and vehicular traffic.


.4 Obtain, pay for and manage laydown, storage, temporary office area or other
work areas needed for operations as required.


.5 Restricted Activity on Roads – Refer to Section 01 35 00.07 – Traffic Regulation


.1 Alternate accesses to lanes, parking businesses and residents must be
provided before closing access.


.6 Use of site: exclusive and complete for execution of Work in accordance with
General Conditions and Supplementary Conditions, except as follows:


.1 The Contractor shall maintain traffic and pedestrian access at all times
unless a temporary closure has been agreed to by the Town of Fort
Smith.


.7 The Contractor shall be responsible for site security for the duration of the
Contract.  Where security is reduced by Work of Contract, provide temporary
means to maintain security.
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.8 Provide temporary dust screens and barriers to prevent contamination of new or
existing facilities.


.9 All disturbed areas shall be landscaped with 150 mm of suitable topsoil and
sodded or as approved by the Engineer.


.10 Any poles or other utilities that require moving, solely to facilitate the Contractor’s
operation, shall be moved and replaced at the Contractor’s expense.


1.7 Codes and Standards


.1 Perform work in accordance with National Building Code of Canada (NBC) and
any other code of provincial or local application provided that in any case of
conflict or discrepancy, the more stringent requirements shall apply.


.2 Meet or exceed requirements of contract documents, specified standards, codes
and referenced documents.


1.8 Project Meetings


.1 Engineer will arrange for a Pre-Construction meeting and progress meetings.


.2 Contractor's superintendent to attend all meetings.


.3 An occupational Health and Safety representative is to attend pre-construction to
ascertain contractor's overall OH&S program and field and office safety
representative's names.


.4 Contractor to provide suitable location for project meetings.


1.9 Cutting, Fitting and Patching


.1 Execute cutting (including excavation), fitting and patching required to make work
fit properly.


.2 Where new work connects with existing and where existing work is altered, cut,
patch and make good to match existing work.


.3 Make cuts with clean, true, smooth edges.  Make patches inconspicuous in final
assembly.


1.10 Work Site safety


.1 Certification of Recognition (COR):


.1 Safety certification


.2 The Contractor shall maintain a valid COR for the duration of the work of
this contract.
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01 10 00 General Requirements


1.11 Additional Drawings


.1 Drawings and Specifications Furnished:


.1 The Town of Fort Smith will provide three (3) copies of Drawings and
specifications to Contractor.


.2 Additional copies of Drawings and specifications are available upon
request at an additional cost.


.2 Engineer may furnish additional Drawings to assist proper execution of work.
These Drawings will be issued for clarification only. Such Drawings shall have
the same meaning and intent as if they were included with plans referred to in
Contract documents.


1.12 Relics and Antiquities


.1 Relics and antiquities and items of historical or scientific interest such as
cornerstones and contents, commemorative plaques, inscribed tablets, and
similar objects found on site or in buildings to be demolished, shall remain
property of the Town of Fort Smith.  Protect such articles and request directives
from Engineer.


.2 Give immediate notice to Engineer if evidence of archaeological finds are
encountered during construction, and await his written instructions before
proceeding with work in this area.


1.13 Standard of Acceptance


.1 Means that item named and specified by catalogue number forms part of
specification and sets standard regarding performance, quality of material and
workmanship.


1.14 Allowances


.1 Items identified as section 01 08 00 Allowances and will be paid as allowances in
accordance with Part 4 of the CCDC Stipulated Price Contract.


.3 Any portion of the Allowances which is not expended will revert to the Owner.


1.15 Disposal of Salvaged Material


.1 Salvaged material and equipment remains property of the Town of Fort Smith.
This salvaged materials and equipment shall be hauled to a location specified by
the Town, within 10 km of the construction area, at no additional cost.
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1.16 Project Constraints


1. Bypass pumping is required during construction at the raw water pump station.


2. The Contactor shall provide pumping facilities with required firm capacity to
supply water to the water treatment plant. Raw water intake shall equipped with
screen with maximum mesh size of 5 mm. The Contractor shall pay attention to
the screen and clean it immediately if clogged. If the bypass pumping is required
at cold weather, the water in the forcemain should be drained once the pump is
stopped. Ensure raw water supply meets the Town’s demand as summarized in
Section 01 07 00.


1.17 Warranty Period


.1 The warranty period for work completed under this contract will be one (1) year
from the date of the Final Certificate of Completion.


1.18 Commercial Accommodations


.1 The Town of Fort Smith supports and encourages the use of commercial
establishments providing accommodation and meals where available.  The
Contractor and all his Subcontractors agree not to establish a facility to provide
accommodations and meals to the work force employed at the site.
Establishment of camps or other facilities for accommodations purposes is
prohibited.


1.19 Quality Control


.1 The Contractor is responsible for all costs associated with implementation of
whatever Quality Control (QC) program it deems appropriate to ensure that the
requirements listed in the contract documents are fulfilled.  Under no
circumstances shall testing be less than as described in the individual
specification sections or on the Drawings. Results from all testing shall be
submitted to the Engineer and the Contractor at the same time.


2.0 PRODUCTS


.1 Not used.


3.0 EXECUTION


.1 Not Used


END OF SECTION
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PROJECT MEETINGS


1. GENERAL


1.1 Preconstruction Meeting


.1 Within fifteen (15) days after Contract Execution Date, the Consultant will request a project
meeting of parties in Contract to discuss and resolve administrative procedures and
responsibilities.


.2 Representatives of the Owner, Consultant, Contractor, and major Subcontractors must be in
attendance.


.3 Representatives of the Contractor and Subcontractors attending the preconstruction meeting
must be qualified and authorized to act on behalf of the party each represents.


.4 The Consultant will arrange space and facilities for this meeting.


.5 The Consultant will chair and record discussions and decisions, and circulate the meeting
notes to all parties concerned.


.6 Agenda to include the following:


.1 Appointment and notification of official representatives of participants in the Work.


.2 Schedule of the Work, progress scheduling.


.3 Schedule of shop drawing submissions.


.4 Schedule for the procurement and delivery of specified equipment.


.5 Raw Water Intake orientation program.


.6 Raw Water Intake Temporary Operations Plan.


.7 Requirements for temporary facilities, site signs, offices, storage sheds, utilities,
hoarding, site access and use.


.8 Site access.


.9 Contractor work area.


.10 Site security.


.11 Health and safety.


.12 Modification procedures including Contemplated Change Notices and Change Order
procedures.


.13 Product and tool storage.


.14 Weather protection.


.15 As-Built Drawings.
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.16 Operation and maintenance manuals.


.17 Commissioning, acceptance, and handover.


.18 Warrantees.


.19 Monthly progress claims, administrative procedures, photographs, holdbacks.


.20 Quality control and quality assurance programs


.21 Communications routing and logistics.


.22 A schedule for progress meetings.


.23 Emergency contact information.


.24 Environmental protection


.25 Other items as arise at the meeting.


1.2 Progress Meetings


.1 Attend bi-weekly construction meetings throughout the construction period. Meetings may
be changed to weekly construction meetings depending on construction and commissioning
activities.


.2 Meetings will occur at the Town Hall (174 McDougal Road, Fort Smith) or by
conference/video call.


.3 Provide input to the Consultant for the meeting agenda at least two days prior to the meeting,
including submission of the 4-week look-ahead schedule.


.4 Representatives of the Owner, Consultant, Contractor, and major Subcontractors must be in
attendance.  Arrange for the attendance of other subcontractors and suppliers as necessary to
address issues on the agenda.


.5 Representatives of the Contractor, Subcontractors, and Suppliers attending meetings must be
qualified and authorized to act on behalf of the party each represents.


.6 Agenda for Construction Progress Meetings to include the following:


.1 Review and approval of minutes of previous meeting.


.2 Carry over action items from previous minutes.


.3 Health, Safety and Environment.


.4 Field observations, problems, conflicts.


.5 Submittal schedules:  Expedite as required.


.6 Off-site fabrication and delivery schedules.
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.7 Four week Project look-ahead - progress, schedule, during succeeding work period.


.8 Problems which impede construction schedule.


.9 Corrective measures and procedures to regain projected schedule.


.10 Revisions to construction schedule.


.11 Site coordination review.


.12 Maintenance of quality standards.


.13 Review of site cleanliness.


.14 Review of site safety and security.


.15 Review of temporary facilities.


.16 Review requests for information.


.17 Review of contemplated change notices, field orders, change orders, and field
instructions.


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


.19 Date and location of next meeting.


.20 Other business.


.7 The Consultant will record notes of the project meetings, including significant proceedings,
decisions, “Action By" parties, dates for completion of duties, etc.


1.3 Special Meetings


.1 Special meetings may be requested by the Owner, Consultant, or Contractor to discuss
specific issues.  Generally, three days notice is required for special meetings.  The agenda
will be fashioned to suit the meeting.  Minutes will be kept by the Consultant.


2. PRODUCTS


.1 Not used.


3. EXECUTION


.1 Not used.


END OF SECTION
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PROGRESS RECORDS


1. GENERAL


1.1 Daily Record of Work Progress


.1 Maintain at the site a permanent written record of progress of the Work.  Make the record
available to the Consultant upon request and submit copies weekly.  Include in the record
each day:


.1 The weather conditions with maximum and minimum temperatures.


.2 The conditions encountered during Work.


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


.4 The progress of each trade in each area of the Work.


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


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


.7 The dates, the quantities, and the particulars of construction activities.


.8 The numbers and classifications of the Contractor’s and the Subcontractor’s tradesmen
working at 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, Consultant, regulatory authorities, utility agencies,
quality control and quality assurance testing companies, subcontractors and suppliers.


.10 A copy of the daily records shall be submitted to the Owner and Consultant on a weekly
basis.


.1 Electronic typed versions are preferred but scanned copies of handwritten notes are
acceptable.


1.2 Progress Photographs


.1 When the Work commences at the site, and at weekly intervals, thereafter, take digital
photographs of the progress of the Work.


.2 Photographs taken are to show the general extent of the Work by both exterior and interior
views.


.3 Title each photograph at the bottom so no pertinent detail is obscured. Include in the title, the
direction of view and the date when taken.


2. PRODUCTS


Not used.
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3. EXECUTION


Not used.


END OF SECTION
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MEASUREMENT AND PAYMENT


1. GENERAL


1.1 Related Sections


.1 Related sections include but are not limited to:


.1 Bid Form Schedule


1.2 Reference Standards


.1 CCDC2-2020, Stipulated Price Contract.


1.3 Measurement and Payment


.1 Following Contract Execution Date, the Contractor will submit a statement entitled
Projected Cash Flow. This statement should provide monthly anticipated billings to assist the
Owner in funding the Contractor’s monthly billings.


.2 The Work, including any Materials, equipment and services, will be paid for in accordance
with the prices set out in the Total Stipulated Contract Price Table Bid Form - Schedule. The
Total Stipulated Contract Price Table and any further breakdown does not limit the Work to
the items listed therein.  The Contractor shall allow for sufficient amounts to cover the cost
of any Work or Materials not specifically listed in Total Stipulated Contract Price Table Bid
Form - Schedule, but included in the Drawings and Specifications by either direct mention or
implication, by including all such amounts in the items to which they pertain most closely in
Total Stipulated Contract Price Table Bid Form - Schedule.  Costs of a general nature that do
not pertain to any one item have been distributed among all the items.


.3 The Owner will only pay for materials and supplies after they have been delivered to Site.
Only the value of the products supplied will be paid until they are installed. Prior to the first
application for payment, the Contractor shall provide a schedule of values indicating the
value of all products to be delivered to site (i.e. supply cost of products).


1.4 Applications for Payment


.1 Refer to Part 5 Payment – General Conditions (CCDC2-2020), and Supplementary General
Conditions.


.2 The Contractor shall use standard forms for submission of progress claims in the format
agreed prior to the end of each month of Work.


.3 Show previous amount claimed and the amount claimed for the period ending.  Show
percentage of Work completed to date and holdback retained.


.4 Submit to the Engineer, at least 7 days before the first application for payment, a detailed
cost breakdown for all parts of the Work aggregating the total amount of the Contract Price,
as directed by the Engineer. After approval by the Engineer, the cost breakdown shall be
used as the basis for progress payments.
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.5 Support claims for products delivered to the place of Work, but not yet incorporated into the
Work, by such evidence as the Engineer may reasonably be required to establish value and
delivery of products.


.6 Submit, with the application for progress payment, a letter of clearance or certificate from
Workers’ Safety and Compensation Commission verifying that all assessments due by the
Contractor have been fully paid.


.7 Submit, with the application for progress payment, a current Statutory Declaration verifying
that all Subcontractors, Suppliers, labour and accounts for services, materials, machinery and
equipment, and any other indebtedness, which may have been incurred by the Contractor,
directly or indirectly, in the performance of the Work have been fully paid by the Contractor
except of unpaid holdbacks on such subcontracts and that no lien has been filed against the
Contractor, the Project, the premises or any materials supplied to or incorporated into the
Work or in respect of anything done under or by virtue of the Contract.


.8 A Statutory Declaration shall be submitted for the second and all subsequent payment
applications.


.9 If only one payment application is made for the Work, the Statutory Declaration is to be
submitted with the first payment application.


1.5 Special Payment Requirements


.1 Submission of the four-week look-ahead schedule on a weekly basis (per Section 01 31 00)
and submission of progress records of work completed (per Section 01 24 00) shall have a
$1000 value for the facility with prorated monthly payments.


.1 If either the four-week look-ahead schedules or progress records were not submitted as
specified, payment will not be made for those items. The amount that will be paid will
be proportional to the number of schedules/reports submitted divided by the number
that should have been submitted that month.


1.6 Changes in the Work


.1 Refer to Part 6 Changes in the Work – General Conditions (CCDC2-2020) and
Supplementary General Conditions.


.2 Changes to the work will be defined as below and be documented using the following forms:


.1 Change Order – refer to Contract General Conditions and Supplementary General
Conditions


.2 Change Directive – refer to Contract General Conditions and Supplementary General
Conditions


.3 Site Instruction – Will be issued by the Consultant and be used as an instruction in
situations where the change is not anticipated to result in an adjustment to the Contract
Price.


.3 Contemplated Changes in the Work
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.1 Where a change in the Work is contemplated, the Consultant will give the Contractor
written notice advising the Contractor of a contemplated change in the Work via
issuance of a Contemplated Change Price Request (CCPR).  Such notice requires that
the Contractor submit either a lump sum quotation or an estimate based on unit prices
and quantities, or labour and equipment rates, to the Consulant within the time specified
on the form. Such notice is for information only and is not an instruction to
execute changes, or to stop Work in progress.  The Contractor’s quotation shall:


.1 Make reference to the CCPR letter;


.2 Be set out in sufficient detail acceptable to the Consultant;


.3 Indicate the methodology and resources that the Contractor shall use to perform
the extra work;


.4 Indicate the cost or credit to complete the extra work;


.5 Indicate the schedule to perform the extra work; and indicate the impact on the
overall project schedule.


.6 Indicate any incremental cost impact included in quotation to maintain the
milestone dates and Substantial Performance of the Work date;


.7 Indicate that quotation will remain open for acceptance by the Owner for thirty
(30) days; and,


.8 Submit all required back-up documents.


.2 The Consultant will review the Contractor’s quotations for contemplated changes in the
Work to determine whether the quotation is acceptable, requires resubmittal or should
be rejected.  Support quotation with additional substantiating data if requested by the
Consultant.


.3 When the quotation has been evaluated and is deemed acceptable to the Consultant, the
Consultant will prepare and complete a Change Order entering the acceptable quotation
adjustments to the Contract Price and milestone dates / Substantial Performance of the
Work date.  Once the Change Order is signed by the Contractor, it will then be
forwarded to the Owner for signature.  The Change Order, signed by the Owner,
records and authorizes the Contractor to proceed with the Work.


.4 Methods for Valuing and Evaluating Changes on the Work


.1 Refer to the Contract General Conditions and Supplementary General Conditions.


.2 Change Directive Work


.1 When a change in the Work cannot be agreed upon by a CCPR quote, the
Consultant may authorize the Work to be carried out on a Change Directive basis.
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.2 The Consultant will provide the Contractor with written notice agreeing and
authorizing the described extra work to proceed immediately on a Change
Directive basis.


.3 The Contractor shall support claims for changes determined by this method via
numbered daily Force Account (FA) sheets submitted the day of or following the
Work with dates and times the Work was performed and by whom; time record,
summary of hours worked and hourly rates paid; receipts and invoices for
equipment used, listing dates and times of use; materials and products used,
listings quantities; subcontracts.


.1 Notify the Consultant 24 hours in advance before proceeding with Change
Directive work so the Consultant can be present.


.4 Submit claims on standard form.


.5 Upon completion of the changes, the Consultant will prepare a Change Order
entering the final approved total cost for the extra work involved, based on agreed
confirmed Change Directive support data, invoices, time sheets and records
submitted to adjust the Contract Price and milestone dates / Substantial
Performance of the Work date as applicable.


.6 The percentage mark-up permitted for changes in the Work done on a Change
Directive basis is specified in the General Conditions / Supplementary General
Conditions.


.3 Quotations for changes in the Work shall show credits for work deleted from the
Contract as a result of the change in the Work, if applicable.


.4 The mark-up on each change shall be applied to the net difference between credits and
extras except in the case where the change results in a net credit to the Contract Price,
in which case the Contractor is not entitled to charge mark-up on the net credit.


.5 Any dispute arising under this Section shall be governed by Part 8 Dispute Resolution –
General Conditions (CCDC2-2020).


2. PRODUCTS


.1 Not used.


3. EXECUTION


.1 Not used.


END OF SECTION
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SCHEDULES AND PROGRESS REPORTS


1. GENERAL


1.1 Related Sections


.1 Related sections include but are not limited to:


.1 Section 01 33 00


.2 Section 01 67 00


1.2 Definitions


.1 Business day shall have the same meaning as “Working Day” in the Contract. Unless
otherwise stated, a reference to a “day” within the Contract Documents means a business
day/Working Day. A business day and Working Day are equivalent in meaning.


1.3 Schedule


.1 Prepare a time scaled, precedence diagramming network schedule using the critical path
method.  This detailed schedule will provide a basis for determining the progress status of
the project relative to the completion time and specific dates and for determining the
acceptability of the Contractor's requests for payment.


.2 Show all significant construction activities, Milestones dates, Shop Drawings submittals,
procurement activities and receipts of materials and equipment which the Contractor intends
to store on site at least one month prior to installation.  Show the dependencies between
activities so that it may be established what effect the progress of any one activity has on the
schedule.  Assign each activity an identification number.


.3 Assign an activity code to all activities to allow sorting reports and schedules by both
specification division number and process area.


.4 Assign activity codes to all appropriate construction activities to allow sorting on each of the
following items in reports and schedules:


.1 Coordination/tie-in activities associated with existing operating facilities and utilities.


.2 Submittal, fabrication, delivery, installation, and testing of items.  Include unloading in
delivery activities.


.3 Installation of major equipment items and their associated piping systems.


.5 When requested, submit to the Consultant for information, a separate schedule filtered to
show coordination/tie-in or other disruptive work activities with existing facilities only.


.6 Establish activity codes by mutual agreement with the Consultant.


.7 Show completion time and all specific dates and sequencing requirements. Identify activities
making up the critical path.


.8 Unless specifically approved by the Consultant, show activities on the schedule with a
duration not longer than 5 working days (except activities showing only submittal, fabrication
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or delivery of material or equipment).  Divide activities which exceed these limits into more
detailed components.  Base the scheduled duration of each activity on the work being performed
during the allowable working hours with allowances made for legal holidays and normal
weather conditions.


.9 Based on the construction schedule and the agreed schedule of values, develop cash flow
projections for the entire project period.


1.4 Schedule Submittal


.1 After Contract Execution Date, submit schedule in accordance with the Contract General
Conditions and Supplementary General Conditions.


.2 Within 30 days of Contract Execution Date, submit cash flow projection unless otherwise
specified in the Contract General Conditions and Supplementary General Conditions.


.3 The schedule for the Contract shall be based on the Contract completion dates, and the
milestone dates for critical activities.


.4 Submit the entire schedule in digital form, based on the use of MS Project or similar
software, including the following information:


.1 Tabular listing of activities sorted by early start and showing activity description,
scheduled duration in working days, early and late start and finish dates, total float,
predecessors and/or successors to each activity and the cost assigned to each activity.


.2 Time scaled logic diagram for all scheduled activities.


.3 Critical path report.


.4 Narrative describing the basis of the schedule.


1.5 Schedule Review


.1 Schedule shall show dates of commencement and completion of various parts of the Work,
ordering and delivery dates of Products, phasing and timing for various Subcontractors and
all other detailed information to the satisfaction of the Consultant.


.2 The Consultant will review the submitted schedules and cash flow projections within 14
Working Days of receipt.  If the Consultant finds that the submitted schedule does not
comply with the specified requirements, or does not provide acceptable schedule detail, the
deficiencies will be identified in writing to the Contractor for correction and resubmittal.
Correct and resubmit the schedule within 10 Working Days after the deficiencies have been
identified by the Consultant.


.3 The accepted schedule will serve as background for the requests for payment.


.4 Submit for review in accordance with Section 01 33 00.
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1.6 Schedule Revisions


.1 Submit proposed revisions to the accepted construction schedule to the Consultant for
review.  Changes in timing for activities may be modified with agreement of the Contractor,
Consultant and Owner.  A change affecting the Contract Price, the Contract Time and work
sequencing may be made only by approved Change Order.


.2 Add separate activities to the construction schedule for each approved Change Order.


.3 Add separate activity codes for Change Orders to allow separate sorting.


.4 Should the actual sequence of work performed by the Contractor deviate from the planned
sequence indicated in the accepted schedule, the Consultant may require the Contractor to
revise the schedule to reflect changes in the actual sequence and/or the future sequence of
Work.


.5 Within 20 days following approval of the Contractor's testing and commissioning plan
(Section 01 67 00), submit a schedule revision incorporating the approved plan into the
construction schedule.


.6 Submit with each schedule revision all information as called for in submitting the original
construction schedule in digital format.


1.7 Monthly Progress Reports


.1 Submit an updated schedule on a monthly basis concurrent with the submittal of the progress
payment request.  Indicate completed to date on all activities.  Submit the updated schedule
and other information in digital form as specified for the original construction schedule.


.2 Provide updated cash flow projections with each progress report of significant schedule
revisions.


.3 Each report shall include sufficient details on the Work completed and the anticipated Work
to be undertaken for the next report period.  If the progress falls behind schedule, the
Contractor shall include explanations for the delay and proposed remedial actions.


1.8 Immediate Look-Ahead Schedule


.1 On a weekly basis, submit a four-week look-ahead schedule to the Consultant.


.1 Ensure that the four-week look-ahead schedule is submitted a minimum of two business
days prior to the bi-weekly meetings.


.2 Note that the submittal of the four-week look-ahead schedules on a weekly basis shall
have a minimum monetary value assigned for inclusion within the monthly progress
payments (see Section 01 28 00).


.2 The four-week look-ahead schedule shall be more detailed than the overall construction
schedule, and shall show all daily planned tasks/activities, required inspections by the
Consultant, major material/equipment deliveries to Site, coordination required with the
Owner / normal plant operations, etc.
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.3 The four-week look-ahead schedule shall align with the overall construction schedule, but
provide more details to allow the Consultant and Owner to proactively plan for inspections,
site coordination and operational impacts to the Raw Water Intake.


1.9 Manpower/Overtime


.1 Should the Work fail to progress according to the approved progress schedule, work such
additional time (including weekends and holidays), employ additional workers, or both, as
may be required to bring the Work back on schedule, at no additional cost to the Owner, in
accordance with the Contract General Conditions and Supplementary General Conditions.


2. PRODUCTS


.1 Not used.


3. EXECUTION


.1 Not used.


END OF SECTION
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SUBMITTALS


1. GENERAL


1.1 General Requirements


.1 Unless otherwise noted, make submittals to the Consultant for review.


.2 Provide and submit mark-ups of the Specifications to identify where the equipment differs
from that specified.


.3 Make submittals with reasonable promptness and in an orderly sequence to avoid any delay
in the Work.  Failure to submit in ample time is not considered cause for an extension of
Contract Time, and no claim for extension by reason of such default will be allowed.


.4 Do not proceed with Work affected by submittals until review is complete.


.5 The submittal reviews do not authorize changes in cost or time.  Changes involving cost or
time are authorized only by a signed Change Order.


.6 Where the phrase "or approved equivalent alternative" occurs in the Contract Documents, do
not assume that material, product or methods will be accepted as equal by the Owner unless
the item has been specifically accepted for the Services by the Owner in writing. Requests
for approval of equivalent alternative can only be submitted during the tendering process.
Request for approval submitted after the contract award will not be accepted.


1.2 Requests for Information


.1 The Contractor must submit a Request for Information (RFI) to request details or
clarifications on information not included on the Drawings or Specifications, or if
discrepancies, varying field conditions or other questions arise. The RFI form shall include
the following information:


.1 Project name, contract number, unique RFI number and date of inquiry.


.2 Name and title of the person requesting the information.


.3 Date by which a response is required.


.4 Details on the information being requested and the impact on the work being
performed. Indicate if there is an associated cost or schedule impact related to the RFI.


.5 Supporting documents (sketches, photos, etc.).


1.3 Shop Drawings


.1 “Shop Drawings” mean custom drawings, specific product data, diagrams, illustrations,
schedules, performance charts, brochures and other data, which are to be provided to
illustrate details of a portion of the Work.


.2 Arrange for the preparation of clearly identified shop drawings as specified or as the
Consultant may reasonably request. Shop Drawings are to clearly indicate materials,
methods of construction and attachment or anchorage, erection diagrams, connections,
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explanatory notes and other information necessary for completion of the Work.  Where
articles or equipment attach or connect to other articles or equipment, clearly indicate that all
such attachments and connections have been properly coordinated, regardless of the trade
under which the adjacent articles or equipment will be supplied and installed.  Notify the
Consultant in writing of any deviations in Shop Drawings from the requirements of the
Contract Documents.


.3 Shop Drawings must be submitted with the appropriate Specification Sections attached,
with each Clause annotated to indicate both compliance with and deviations from the
Specifications.


.4 Examine all Shop Drawings prior to submission to the Consultant to ensure that all
necessary requirements have been determined and verified and that each Shop Drawing has
been checked and coordinated with the requirements of the Work and the Contract
Documents.  Examination of each Shop Drawing shall be indicated by stamp, date and
signature of a responsible person of the Subcontractor for supplied items and of the
Contractor for fabricated items. Shop Drawings not stamped, signed and dated will be
returned without being reviewed and stamped "Resubmit".


.5 Submit Shop Drawings with reasonable promptness and in an orderly sequence so as to
cause no delay in the Work.  Failure to submit Shop Drawings in ample time is not to be
considered sufficient reason for an extension of Contract Time and no claim for extension
by reason of such default will be allowed.  Jointly prepare a schedule fixing the dates for
submission and return of Shop Drawings.


.6 The Consultant will review and return Shop Drawings within ten (10) Working Days.
Claims for costs or contract extensions due to such review time will not be allowed.


.7 Submit a digital copy of each Shop Drawing.


.8 Shop Drawing review by the Consultant is solely to ascertain conformance with the general
design concept.  Responsibility for approval of detail design inherent in Shop Drawings rests
with the Contractor and review by the Consultant shall not imply such approval.


.9 Review of Shop Drawings by the Consultant shall not relieve the Contractor of his
responsibility for errors or omissions in Shop Drawings or for proper completion of the
Work in accordance with the Contract Documents.


.10 Responsibility for verification and correlation of field dimensions, fabrication processes,
techniques of construction, installation and coordination of all parts of the Work rests with
the Contractor.


.11 Shop Drawings will be returned to the Contractor with one of the following notations:


.1 When stamped “REVIEWED – NO COMMENT”, distribute copies as required for
execution of the Work.


.2 When stamped “REVIEWED AS NOTED”, ensure that all copies for use are modified
and distributed, same as specified for “REVIEWED”.  Resubmit for final records.
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.3 When stamped “REVISE & RESUBMIT”, make the necessary revisions, as indicated,
consistent with the Contract Documents and submit again for review.


.4 When stamped “NOT REVIEWED”, submit other Drawings, brochures, etc. for review
consistent with the Contract Documents.


.5 Only Shop Drawings bearing “REVIEWED” or “REVIEWED AS NOTED” shall be
used on the Work unless otherwise authorized by the Consultant.


.6 It is understood that the following is to be read in conjunction with the wording on the
Consultant’s Shop Drawing review stamp applied to each and every data sheet or Shop
Drawing submitted:


“This review by the Consultant is for the sole purpose of ascertaining
general conformance with the Contract design concept. This review does
not mean that the Consultant approves the detail design inherent in the Shop
Drawings, responsibility for which remains with the Contractor, and such
review does not relieve the Contractor of the responsibility for errors or
omissions in the Shop Drawings or of its responsibility for meeting all
requirements of the Contract Documents. Be responsible for confirming and
correlating dimensions at the Place of the Work, for information that
pertains solely to fabrication processes or to techniques of construction and
installation, and for coordination of the work of all Subcontractors.”


.12 After submittals are stamped “REVIEWED”, no further revisions are permitted unless re-
submitted to the Consultant for further review.


.13 Any adjustments made on Shop Drawings by the Consultant are not intended to change the
Contract Price.  If the Contractor deems that such adjustments affect the Contract Price,
clearly state as such in writing prior to proceeding with fabrication and installation of work.


.14 Make changes in Shop Drawings which the Consultant may require consistent with Contract
Documents.  When re-submitting, notify the Consultant in writing of any revisions other
than those requested by the Consultant.


.15 Shop Drawings indicating design requirements not included in the Contract Documents
require authentication by a qualified Professional Engineer registered in the NWT.


.16 Only two reviews of a Shop Drawing will be made by the Consultant at no cost.  Each
additional review will be charged to the Contractor at the Consultant’s scheduled rates.  The
Consultant’s charges for additional work will be deducted from the Contractor’s Progress
Certificates.


1.4 Product Data


.1 “Product Data” mean general diagrams, illustrations, brochures and other data, which are to
be provided to illustrate items of construction materials, equipment, furnishings, and other
elements of the Work.


.2 Submit Product Data for the Consultant's review as specified or as the Consultant may
reasonably request.  Reference Product Data to Drawings and Specifications.
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.3 Where the submittal of Product Data is required, submit Product Data prior to arranging for
delivery of Products to site.


.4 Submit Product Data with reasonable promptness and in orderly sequence.  Failure to submit
Product Data in ample time is not to be considered sufficient reason for an extension of
Contract Time and no claim for extension by reason of such default will be allowed.


.5 Notify the Consultant in writing, at the time of submission, of any deviations in Product
Data from requirements of Contract Documents.


.6 The Consultant will not review Product Data.


.7 Receipt of Product Data by the Consultant shall not relieve the Contractor of his
responsibility providing the specified Products for incorporation in the Work in accordance
with the Contract Documents.


.8 Submit a digital copy of all fixture cuts and brochures.


1.5 Samples


.1 Submit, in duplicate, samples for the Consultant's review as specified or as the Consultant
may reasonably request.  Clearly label samples as to origin and intended use in the Work.
Reference samples to Drawings and Specifications.


.2 Submit Samples with reasonable promptness and in orderly sequence so as to cause no delay
in the Work.  Failure to submit samples in ample time is not to be considered sufficient
reason for an extension of Contract Time and no claim for extension by reason of such
default will be allowed.


.3 Notify the Consultant in writing, at the time of submission, of any deviations in Samples
from requirements of Contract Documents.


.4 The Consultant's review of Samples will be for conformity of design concept and general
arrangement only.  Such review is not to be considered relief of responsibility for errors or
omissions in Samples or of responsibility for meeting all requirements of the Contract
Documents.


.5 Any adjustments made on Samples by the Consultant are not intended to change the
Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state
as much in writing prior to proceeding with fabrication and installation of the Work.


.6 Make changes in samples which the Consultant may require consistent with Contract
Documents.


.7 Where changes or modifications of the Products for which samples are submitted are
required, re-submit samples embodying the required changes or modifications.


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


.9 Reviewed samples will become the standard of workmanship and material against which the
performed Work will be verified and accepted.
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1.6 As-Built Drawings


.1 On a daily basis, record all Work constructed differently than shown on the Contract
Documents. Record all changes in the Work caused by site conditions, or originated by the
Owner or Consultant, the Contractor, or a Subcontractor and by addenda, supplemental
Drawings, site instructions, supplementary instructions, Change Orders, correspondence,
and directions of regulatory authorities.


.2 The As-Built drawings can be maintained in either hard copy or electronic format. Make the
As-Built Drawing set available for periodic inspection by the Consultant. Submit As-Built
drawings to the Consultant monthly with progress payment applications.


.1 Failure to maintain the As-Built Drawings will result in a 10 percent reduction in
payment to the Contractor for that month.  The amount will be returned to the
Contractor on the next payment as long as the As-Built Drawings are brought up to
date.


.2 Failure to provide acceptable As-Built Drawings may delay acceptance of the project by
the Owner.  The Owner/Consultant may assess against the Contract a sum based on
their calculations of costs to prepare such plans.


.3 Accurately record the location of concealed mechanical services, electrical main feeders,
junction boxes, pull boxes and all other buried / concealed Work.  Do not conceal critical
Work until its location has been recorded and its location reviewed and field confirmed by
the Consultant.


.4 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 structure column lines or other
main finished faces or other structural points easily identified and located in the finished
Work.


.5 Make records in a neat and legibly printed manner with a non-smudging medium, or
electronically.


1.7 Photographs and Publicity


.1 No press or publicity releases will be permitted without prior approval of the Owner.


1.8 Procedures


.1 The Contractor shall, if required by the Consultant, submit for the review of the Consultant
method statements which describe in detail, supplemented with Drawings where necessary,
the methods to be adopted for executing any portion of Work.


.2 Acceptance by the Consultant shall not relieve the Contractor of any of his responsibilities,
nor shall reasonable refusal to approve entitle the Contractor to extra payment or an
extension of time.


2. PRODUCTS


.1 Not used.
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3. EXECUTION


.1 Not used.


END OF SECTION
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01 35 00 07-Traffic Regulation


1.0 GENERAL


1.1 Submissions


The Contractor must submit, as part of the tender process, a traffic control plan which
clearly shows all diversions and methods for maintaining traffic flow during construction.
This traffic control plan must also include plans to ensure that vehicle and pedestrian
access to all businesses is maintained.


1.2 Reference Standard


.1 Traffic regulations to be in accordance with the Town of Fort Smith’s
requirements.


1.3 Protection of Public Traffic


.1 Comply with requirements of Acts, Regulations and Bylaws in force for
regulation of traffic or use of roadways upon or over which it is necessary to
carry out work or haul materials or equipment.


.2 When working on travelled way:


.1 Place equipment in position to present minimum of interference and
hazard to travelling public.


.2 Keep equipment units as close together as working conditions will permit
and preferably on same side of travelled way.


.3 Do not leave equipment on travelled way overnight.


.3 Do not close any lanes or any road without approval of Engineer.  Before re-
routing traffic, erect suitable signs and devices in accordance with instructions
from the Town of Fort Smith.  Provide sufficient crushed gravel to ensure a
smooth riding surface during work.


.4 Load trucks in a manner that will prevent spillage and tracking of soil or debris
on roadways.  Clean up immediately to the satisfaction of the Engineer if spillage
or tracking does occur.  Clean haul routes as directed by the Engineer.  Failure to
clean up haul routes may result in the Town of Fort Smith crews doing the
cleaning without notice to the Contractor and the costs will be deducted from
moneys due to the Contractor.


1.4 Informational and Warning Devices


.1 Provide and maintain signs and other devices required to indicate construction
activities or other temporary and unusual conditions resulting from project work
which may require road user response.
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01 35 00 07-Traffic Regulation


.2 Supply and erect signs, delineators, barricades and miscellaneous warning
devices as specified in Part D, Temporary Conditions, of manual titled Uniform
Traffic Control Devices for Canada.


.3 Place signs and other devices in locations recommended in said manual.


.4 Meet with Engineer prior to commencement of work to prepare list of signs and
other devices required for project.


.5 Continually maintain traffic control devices in use by:


.1 Checking signs twice daily for legibility, damage, suitability and
location.  Clean, repair or replace to ensure clarity and reflectance.
Contractor shall maintain a log documenting the frequency of checking
and implemented replacements or repairs.


.2 Removing or covering signs which do not apply to conditions existing
from day-to-day.


1.5 Control of Public Traffic


.1 Thirty (30) days prior to undertaking any construction, the Contractor shall
submit in writing, his intended system of routing traffic during construction, to
the Engineer.  The Contractor's system of routing traffic will be reviewed by the
Engineer and the Town of Fort Smith with the Contractor and any modifications
requested, at any time, by the Engineer or the Town, shall be immediately
implemented.


.1 Restricted Activity on Roads


.1 Obtain required lane closure permits from The Town of Fort
Smith.


.2 Prior to closing any lanes, commercial crossings, business or
residential vehicular accesses, contractor to provide an alternate
access with approval of the Town or the Engineer. For all
closures contractor to obtain street closure permits prior to
closing any street.


.3 Warning signs for upcoming detours should be posted a
minimum of one week in advance of road or lane closures.


.4 For Sidewalk and concrete construction, curb lanes may be
closed and must be fenced off to vehicular traffic, to allow for a
safe walking area for pedestrians.  Contractor to maintain 1.5m
wide clear pedestrian path to all residents at all times.


.5 Maintain wheelchair access at all times using asphalt millings
where required.
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.6 Traffic signs shall be erected and maintained to ensure safety of
workers and public as required.


.2 The desire for this project is to minimize disruption to traffic (both public and
service vehicles) to the greatest extent possible. Lane closures should be limited
to those sections being actively worked on and should re-open to public traffic as
soon as possible.


.3 Provide competent flagmen, properly equipped and dressed as specified in
manual of Uniform Traffic Control Devices for Canada, in following situations:


.1 When public traffic is required to pass working vehicles or equipment
which may block all or part of travelled roadway.


.2 When it is necessary to institute one-way traffic system through
construction area or other blockage where traffic volumes are heavy,
approach speeds are high and traffic signal system is not in use.


.3 When workmen or equipment are employed on travelled way over brow
of hills, around sharp curves or at other locations where oncoming traffic
would not otherwise have adequate warning.


.4 Where temporary protection is required while other traffic control
devices are being erected or taken down.


.5 For emergency protection when other traffic control devices are onto
readily available.


.6 In situations where complete protection for workmen, working
equipment and public traffic is not provided by other traffic control
devices.


1.6 Public Transportation


.1 Contractor must notify Public Transit, prior to construction, of any potential
disruptions. Contractor and public transit officials to coordinate any rerouting
required.


2.0 PRODUCTS


.1 Not used.


3.0 EXECUTION


.1 Not used.


END OF SECTION
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HEALTH AND SAFETY REQUIREMENTS


1. GENERAL


1.1 Related Sections


.1 Related Sections include but are not limited to:


.1 Section 01 33 00


.2 Section 01 41 00


1.2 Reference Documents


.1 Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations.


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


.1 Material Safety Data Sheets (MSDS).


.3 Northwest Territories


.1 Occupational Health and Safety (OHS) Act, OHS Code and OHS Regulations.


1.3 Submittals


.1 Make submittals in accordance with Section 01 33 00.


.2 Submit site-specific Health and Safety Plan within 10 business days after date of Contract
award and prior to commencement of Work. Health and Safety Plan must include:


.1 The Owner’s site coordination plans.


.2 The Contractor's pandemic health and safety plans meeting or exceeding the Owner's
requirements.


.3 Results of site-specific safety hazard assessment.


.4 Results of safety and health risk or hazard analysis for site tasks and operation.


.3 Submit electronic copy of Contractor's authorized representative's work site health and
safety inspection reports to Consultant weekly.


.4 Submit copies of reports or directions issued by Federal, Provincial and Territorial health
and safety inspectors.


.5 Submit copies of incident and accident reports.


.6 Consultant and Owner will review Contractor's site-specific Health and Safety Plan and
provide comments to Contractor within 10 business days after receipt of plan. Revise plan as
appropriate and resubmit plan to Consultant within 10 business days after receipt of
comments.
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.7 Consultant's review of Contractor's final Health and Safety plan should not be construed as
approval and does not reduce the Contractor's overall responsibility for construction Health
and Safety.


.8 Medical Surveillance: where prescribed by legislation, regulation or safety program, submit
certification of medical surveillance for site personnel prior to commencement of Work, and
submit additional certifications for any new site personnel to Consultant.


.9 On-site Contingency and Emergency Response Plan: address standard operating procedures
to be implemented during emergency situations.


1.4 Personal Protective Equipment (PPE)


.1 All site personnel must wear the proper PPE while being on site. In general, the Site PPE
requirements include:


.1 CSA approved steel-toed boots


.2 High-visibility vest


.3 Hard hat


.4 Safety glasses


.5 Face mask/cover is required at all times when working inside the plant or when
communicating with Owner’s operation team or the Consultant, unless otherwise
communicated by the Owner.


.6 Gloves (task specific).


.7 Hearing protection (location/task-specific)


.1 Owner will advise on areas within the WWTP/site that require hearing protection
during the Owner’s safety orientation course.


.8 Shorts are not allowed on the construction site.


.9 Personal Gas Detectors may be required for work in certain areas, as determined by the
Contactor as part of their site-specific/task-specific health and safety plan.


1.5 Pandemic Health and Safety


.1 All Territorial and Town of Fort Smith pandemic requirements/bylaws shall be followed.


1.6 Filing of Notice


.1 File Notice of Project with Territorial authorities prior to beginning of Work.


1.7 Safety Assessment


.1 Perform site specific safety hazard assessment related to project.
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1.8 Meetings


.1 Schedule and administer Health and Safety meeting with Consultant and Owner prior to
commencement of Work.


1.9 Regulatory Requirements


.1 Do Work in accordance with Section 01 41 00.


1.10 General Requirements


.1 Be Prime Contractor for safety within Contract area. The Contractor will be required to sign
a Prime Contractor Agreement with the Owner. A copy of the agreement is included in the
Exhibits.


.2 The Contractor and Owner shall jointly identify safety risks in the work areas on an ongoing
basis. This does not relieve the Contractor of the responsibility to continually identify safety
risks in their work area(s).


.3 Develop written site-specific Health and Safety Plan based on hazard assessment prior to
beginning site Work and continue to implement, maintain, and enforce plan until final
demobilization from Site. Health and Safety Plan must address project specifications.


.4 Consultant or Owner may respond in writing, where deficiencies or concerns are noted and
may request re-submission with correction of deficiencies or concerns.


.5 Contractor and all Subcontractors and staff shall take the Owner’s site safety orientation
prior to work on site, and shall be familiar with and abide by the Owner’s safety
requirements.


.6 Schedule safety orientations with the Owner and Consultant as required.


.7 Provide safety orientation and training to all representatives of the Consultant Owner, sub-
contractors and site visitors as required.


.8 Attend safety and coordination meetings as required between representatives of the Owner
and Consultant.


1.11 Responsibility


.1 Be responsible for health and safety of persons on site, safety of property on site and for
protection of persons adjacent to site and environment to extent that they may be affected by
conduct of Work.


.2 Comply with and enforce compliance by employees with safety requirements of Contract
Documents, applicable federal, provincial, territorial and local statutes, regulations, and
ordinances, and with site-specific Health and Safety Plan.
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1.12 Compliance Requirements


.1 Comply with the Northwest Territories Occupational Health and Safety (OHS) Act, OHS
Code and OHS Regulations.


1.13 Unforeseen Hazards


.1 When unforeseen or peculiar safety-related factor, hazard, or condition occur during
performance of Work, follow procedures in place for Employee's Right to Refuse Work in
accordance with Acts and Regulations of Province having jurisdiction and advise Consultant
verbally and in writing.


1.14 Posting of Documents


.1 Ensure applicable items, articles, notices and orders are posted in conspicuous location on
site in accordance with Acts and Regulations of Province having jurisdiction, and in
consultation with Consultant.


1.15 Correction of Non-compliance


.1 Immediately address health and safety non-compliance issues identified by authority having
jurisdiction or by Consultant or Owner.


.2 Provide Consultant with written report of action taken to correct non-compliance of health
and safety issues identified.


.3 Consultant or Owner may stop Work if non-compliance of health and safety regulations is
not corrected.


1.16 Blasting


.1 Blasting is not permitted.


1.17 Work Stoppage


.1 Give precedence to safety and health of public and site personnel and protection of
environment over cost and schedule considerations for Work.


2. PRODUCTS


.1 Not used.


3. EXECUTION


.1 Not used.


END OF SECTION







Town of Fort Smith Section 01 41 00
Raw Water Intake Rehabilitation Page 1 of 2
60700851 May 2024


REGULATORY REQUIREMENTS


1. GENERAL


1.1 Reference Standards


.1 Conform to the following Reference Standards:


.1 CCDC 2, Stipulated Price Contract.


.2 EPA, Environmental Protection Act, Northwest Territories.


1.2 General Requirements


.1 The Contractor is responsible for obtaining a municipal building/development permit for this
project. The Town will pay the cost of the development/building permit itself.  The
Contractor shall be responsible for obtaining the permit, plus all associated coordination
required.


.2 An Environmental Protection Act (EPA) approval issued the Department of Lands and
Environment and Natural Resources is not anticipated to be required for this project. If it is
required, the Owner will obtain the approval.


.3 Refer to the Contract General Conditions and Supplementary General Conditions for other
requirements related to permits and other regulatory requirements.


.4 Arrange and pay for the regulatory submittals and inspections necessary for the completion
of the Work in accordance with Federal, Territorial, and District laws, regulations, and
by-laws.


.5 Within one week of receipt, provide one copy of all regulatory reports, permits, and other
documents to the Consultant.  Include any reports from Occupational Health and Safety
(OHS) NWT related to Contractor operations on the site.


1.3 Applicable Codes/Standards


.1 Where specified codes/standards are not dated, conform to latest issue of specified codes/
standards as amended and revised to the RFP closing date.


.2 Maintain one copy of all specified and applicable codes and standards at the job site for
ready reference.


.3 Confine apparatus, the storage of Products and the operations of workers to limits indicated
by laws, ordinances, permits and by directions of the Consultant.  Do not unreasonably
encumber the premises with Products.


.4 In the event of discrepancies between codes, standards or other provisions, the most stringent
shall apply.


.5 Conform to all Federal, Territorial, and District Codes, regulations and by laws.


1.4 Visitors


.1 Ensure that visitors are provided safety orientation.
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1.5 Working Limits


.1 Confine all deliveries and operations within the project property limits unless prior approval
is provided by the Consultant or Owner.


2. PRODUCTS


.1 Not used.


3. EXECUTION


.1 Not used.


END OF SECTION
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1. GENERAL


1.1 Related Sections


.1 Section 01 60 00


.2 Section 01 65 00


.3 Section 03 30 00.01


1.2 Codes and Standards


.1 In the case of a conflict or discrepancy between the Contract Documents and the governing
standards, the more stringent requirements apply.


.2 Reference standards and specifications are quoted in the Specifications to establish minimum
standards. Work in quality exceeding these minimum standards conforms with the Contract.


.3 Where reference is made to a Manufacturer’s direction, instruction, or specification it is
deemed to include full information on storing, handling, preparing, mixing, installing,
erecting, applying, or other matters concerning the Products pertinent to their use and their
relationship to the Products with which they are incorporated.


.4 Where reference is made to regulatory authorities, it includes all authorities who have,
within their constituted powers, the right to enforce the laws of the Place of Work.


1.3 Testing and Quality Control


.1 Testing and quality control to ensure conformance to the Contract Documents is the
responsibility of the Contractor. Testing and quality control shall include but not be limited
to: concrete cylinder testing, soils compaction testing, watertightness testing, hydrostatic
pressure testing and all other testing as required for completion of the Work as specified
within the Contract Documents or as indirectly required for completion of the Work.


.2 Submit to the Consultant, at a minimum once monthly or when requested and consistent
with progress of the Work, test results and mix designs specified in the Contract Documents
or required by by-laws, statutes and regulations relating to the Place of Work and the
preservation of public health, including the following:


.1 Inspection and testing performed exclusively for the Contractor’s convenience.


.2 Testing, adjusting and balancing of process equipment and systems, conveying
equipment and systems, mechanical, electrical, and instrumentation and control
equipment and systems.


.3 Mill tests and certificates of compliance.


.4 Tests for reinforcing steel unidentified by mill test reports.


.5 Concrete test results.


.6 Soils compaction test records.
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.7 Watertightness testing results.


.8 Pullout testing results


.9 Pressure testing results.


.10 Welding test results and welder’s certificates


.3 The Contractor will pay for the services of a testing agency or laboratory for material quality
control tests that are specified (e.g. concrete cylinder testing, soils compaction testing). Tests
required by by-laws, statutes and regulations applicable to the Work are also the
responsibility of the Contractor.


.4 Remove and replace Products indicated in inspection and test reports as failing to comply
with the Contract Documents.


.5 Correct improper installation procedures reported in the inspection and test reports.


.6 Pay the costs for the re-inspection and re-testing of replaced work.


.7 It is not the responsibility of the inspection and testing agents to supervise, instruct in current
methods or accept or reject a part of the Work, but only to inspect, test and to report
conditions.


.8 Notify the Consultant and the appropriate inspection and testing agent not less than 48 hours
prior to the commencement of the part of the Work to be inspected and tested.


.9 Ensure the presence of the authorized inspection and testing agent at the commencement of
the part of the Work specified to be inspected or tested.


.10 Ensure the inspection and testing reports are issued promptly (normally within 48 hours),
and that the Consultant is notified forthwith if the report indicates improper conditions or
procedures.


.11 Co-operate with and provide facilities for the inspection and testing agents to perform their
duties.


.12 Provide proper facilities for the storage of concrete specimens at correct temperature, free
from vibration or damage in accordance with the instruction of the inspection and testing
agent and the governing standard.


.13 Submit one digital copy of each laboratory test report, each copy signed by a responsible
officer of the inspection and testing laboratory. Each report is to include:


.1 Date of issue.


.2 Contract name and number.


.3 Name and address of inspection and testing company.


.4 Name and signature of inspector or tester.
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.5 Date of inspection or test.


.6 Identification of the Product and Specification section covering inspected or tested
Work.


.7 Location of the inspection or the location from which the tested Product was derived.


.8 Type of the inspection or test.


.9 The remarks and observations on compliance with the Contract Documents.


.14 Correct defective work within the Contract Time; the performing of such work is not a cause
for an extension of the Contract Time.


1.4 Payment


.1 Payment for the Contractor’s testing and quality control program shall be included within
the Contractor’s tender price.


1.5 Quality Assurance Testing


.1 Quality assurance testing will be undertaken by the Consultant or a third party authorized by
the Owner.


.2 Quality assurance testing does not alleviate the Contractor of his responsibility to undertake
testing and quality control.


.3 Provide a minimum of 48 hours’ notice to the Consultant for any Work which requires
quality control/assurance testing including concrete pours, compaction testing, pipe
leakage/pressure tests, etc.


.4 Co-operate with and provide access and facilities for the inspection and testing agents to
perform their duties.


.5 Pay the costs for the re-inspection and re-testing of replaced Work.


1.6 Reference Standards


.1 Within the requirements of the Specifications, reference may be made to the
following standards:


ACI - American Concrete Institute
AISC - American Institute of Steel Construction
ANSI - American National Standards Institute
ASTM - American Society of Testing and Materials
AWWA - American Water Works Association
CAN - National Standard of Canada
CEC - Canadian Electric Code (published by CSA)
CGA - Canadian Gas Association
CGSB - Canadian Government Specification Board
CISC - Canadian Institute of Steel Construction
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CLA - Canadian Lumberman’s Association
CPCA - Canadian Painting Contractors Association
CRCA - Canadian Roofing Contractors Association
CSA - Canadian Standards Association
EEMAC - Electrical and Electronic Manufacturer’s Association of Canada
EIB - Electrical Inspection Branch
FMEC - Factory Manual Engineering Corporation
IEEE - Institute of Electrical and Electronic Engineers
IPCEA - Insulated Power Cable Engineers Association
NAAMM - National Association of Architectural Metal Manufacturers
NACE - National Association of Corrosion Engineers
NBC - National Building Code
NEMA - National Electrical Manufacturers Association
NFPA - National Fire Protection Association
ULC - Underwriters Laboratories of Canada


Conform to the latest version of such standards available at the time of bidding,
in whole or in part, as specified.


.2 If there are questions as to whether any product of system is in conformance with
applicable standards, the Engineer reserves the right to have such products or
systems tested to prove or disprove conformance with the Contract Documents,
or by the Contractor in the event of non-conformance.


2. PRODUCTS


.1 Not Used.


3. EXECUTION


.1 Not Used.


END OF SECTION
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TEMPORARY UTILITIES AND FACILITIES


1. GENERAL


1.1 Contractor’s Offices


.1 Provide and maintain in clean condition during entire progress of the Work, a suitable office
adequately lighted, heated, and ventilated.


.2 Ensure office is sufficiently large to allow for proper filing and examination of Contract
Documents and regulatory documents.


.3 Locate, within the Contractor’s Prime Contractor work area, the Owner’s Visitor Orientation
document.


.4 Provide within office space adequate safety provisions as required.


1.2 Subcontractors’ Offices


.1 Subcontractors are to provide own offices as necessary.  Locate within the Contractor’s
Prime Contractor work area.


1.3 Equipment and Tool Storage


.1 Provide and maintain in a clean and orderly condition adequate lockable storage sheds for
tools and equipment.   Locate within the Contractor’s Prime Contractor work area.


1.4 Materials Storage


.1 Provide and maintain in a clean and orderly condition suitable weatherproof and lockable
sheds for storage and protection of materials which require such protection.  Locate within
the Contractor’s Prime Contractor work area.


.2 Allocate storage areas on site for materials which do not require weatherproof sheds.
Maintain areas in clean and orderly condition.  Limit storage of materials and items to
storage areas only.


1.5 Sanitary Facilities


.1 Provide a portable washroom.  Maintain facilities in clean and tidy condition.


1.6 Temporary Utilities


.1 All temporary utilities, power, heating gas, lighting, etc. are the Contractor's responsibility.
The Contractor shall assume they will not have access to the Owner’s power, water, or other
utilities during construction. If the Owner grants approval for the Contractor to use the
Owner’s power, water, etc., then the Contractor shall meter and pay for the utilities at the
price stipulated by the Owner.


1.7 Temporary Heating and Ventilation


.1 All temporary heating and ventilation is the Contractor's responsibility. The Contractor will
not have access to the Owner’s heating systems or utilities during construction. The
Contractor must heat and hoard any areas exposed to the atmosphere at their own cost.
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.2 Provide all temporary heating required during construction period, including attendants,
maintenance and fuel as required. Heat to a minimum temperature of 10°C unless otherwise
directed by the Consultant. Properly ventilate all heated areas. Any permanent heating
system shall not be used for temporary heating.


.3 The Contractor shall make reasonable efforts to prevent heat loss from the Raw Water
Intake building if doors need to be kept open for construction purposes.


.4 Provide exhaust vents to the exterior for all temporary heaters.


.5 Pay for all costs in maintaining and providing temporary heat.


.6 Be responsible for any damages to the Work due to failure in providing adequate heat and
protection during construction.


.7 The Owner will supply normal heating and ventilation in the existing buildings using the
existing plant equipment, as applicable.


.8 In any area where renovation Work includes removing piping, ductwork, and accessories,
etc., associated with the existing heating and ventilating systems, and as a result temporary
heat or ventilation is required, provide such temporary heat or ventilation.  Where renovation
Work is such that existing building systems cannot maintain adequate heating or ventilating,
provide temporary heat and ventilation as required.


.9 The Contractor shall use glycol heaters for long term heating and hoarding purposes to
reduce fire risks.


1.8 Temporary Power and Light


.1 Provide temporary electric power for all construction needs.  Locate receptacles so power is
available to any part of the Work within reach of a 30 m extension cord.  Provide power at
temporary storage sheds and field offices. Provide extension cords as required.


.2 Provide and pay for all temporary power required during construction period for temporary
lighting and the operations.


.3 Wiring for temporary lighting is to be entirely separate from temporary power installation
except for a common supply connection at either an electrical service or distribution centre.


.4 If the Contractor is granted approval by the Owner to use the Owner’s power supply, use of
the Owner’s power or utilities shall be metered and paid for by the Contractor at the price
stipulated by the Owner.


1.9 Temporary Enclosures


.1 Provide and maintain temporary enclosures for all Work requiring heating in cold weather.
Enclosures shall be capable of maintaining the specified temperatures for the Work.


.2 Provide and maintain temporary shelter for all Work requiring cooling in hot weather.
Enclosures shall be capable of maintaining the specified temperature for the Work.
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1.10 Existing Services


.1 Maintain existing services in operation at all times during construction, unless otherwise
approved by the Owner or Consultant.


.2 Protect all existing services from damage.  Repair services damaged by construction at no
additional cost to the Owner.


.3 If service interruptions are necessary, such interruptions shall be made only at times
coordinated and approved by the Consultant and Owner in accordance with Section 01 07
00.


.4 When breaking into or connecting to existing services or utilities, carry out Work at times
directed by local governing authorities, with minimum disturbance to the Work and/or
building occupants and pedestrian and vehicular traffic. Refer to Section 01 07 00 for
additional requirements.


.5 Protect, relocate or maintain existing active services as required.  When inactive services are
encountered, cap off in a manner approved by local governing authorities having jurisdiction
and to the satisfaction of the Owner and the Consultant.


1.11 Hoisting/Temporary Cranes


.1 Provide for and operate hoists or lifts for the purpose of moving workers, material and
equipment.


.2 Hoists or lifts are to be operated only by fully qualified hoist operators.


.3 Use of the Owner’s equipment is not permitted.


1.12 Dust Tight Screens


.1 Provide dust tight screens or partitions as required to localize dust generating activities and
for the protection of workers, in finished areas of the Work and the treatment process.


.2 Maintain protection until all such Work is complete.


.3 Construct screens using 50 mm x 100 mm construction grade lumber framing and heavy-
gauge, polyethylene film.


.4 Provide doors in dust-tight screens or partitions, as required.


1.13 Ladders, Stairs


.1 Provide temporary/permanent stairs within the Raw Water Intake building to maintain the
Owner’s access to the chambers.


.2 Provide and maintain adequate temporary ladders and stairs required for temporary
operations and construction.


.3 Secure to structure.
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.4 Ladders and stairs are to comply with all safety requirements of governing authorities.


1.14 Explosive Actuated Fastening Tools


.1 Provide for the use of explosive actuated fastening tools when required.


1.15 Protection for Off-Site and Public Property


.1 Protect adjacent private and public property from damage during the performance of the
Work.


.2 During excavation, provide sheeting, piling or shoring as required to protect adjacent
facilities from movement.


.3 Be responsible for all damages incurred due to improper protection.


.4 Provide temporary fencing to enclose and secure the site during the performance of the
Work.


1.16 Fire Protection


.1 Comply with provincial and local fire prevention codes, laws, regulations, and by-laws.


.2 Provide and maintain adequate temporary fire protection equipment during performance of
the Work as required by insurance companies having jurisdiction.


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


.4 Access to existing fire hydrants shall be maintained at all times.


.5 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
do not produce a hazardous condition.


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


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


.8 Smoking is only permitted in the designated smoking area.


.9 Provide minimum one fire extinguisher in each equipment and tool shed, temporary office,
material storage shed workshop.


.10 Where subjected to low temperatures, extinguishers are to be anti-freeze type. All
extinguishers are to be minimum 10 litre capacity and be ULC labeled.


.11 Remove combustible debris from site daily.
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1.17 Protection of Building Finishes and Equipment


.1 Provide adequate protection for finished and partially finished building finishes and
equipment during the performance of the Work.  Provide necessary screens, covers,
hoardings, etc., as required.  Be responsible for all damages incurred due to improper or lack
of protection.


1.18 Snow Removal


.1 The Contractor shall be responsible for removing snow accumulated in the Contractor’s
Prime Contractor area.


.2 The Contractor shall remove snow and ice from building surfaces as necessary for
construction.


1.19 Site Lighting


.1 Provide and pay for temporary site lighting for night-time hours.  Install lamps in suitable
locations to obtain unobstructed light at an average intensity of 50 lumens over the working
areas during hours of operation.  Provide temporary lighting that provides a minimum of 10
lumens over the entire site during the remainder of the day.


.2 Perform daily inspection of site lighting and replace burned out and missing lamps.
Promptly relocate any lights that become obstructed by new Work.


.3 The Contractor is responsible for the electricity supply and costs for all site lighting.


1.20 Site Services


.1 For any interruption in site services, provide temporary supply of services for duration of
service interruption.


.1 This includes any and all service interruptions. The Owner and Consultant shall
determine the requirement for temporary services to be supplied by the Contractor
during service interruptions.


.2 The Contractor shall notify the Owner and the Consultant a minimum of two weeks in
advance of the service interruption (unless otherwise stated). The Owner/Consultant
will advise on the temporary services required to be supplied by the Contractor during
the interruption.


2. PRODUCTS


.1 Not Used.


3. EXECUTION


.1 Not Used.


END OF SECTION
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MOBILIZATION


1. GENERAL


1.1 Mobilization


.1 Mobilization shall consist of preparatory Work and operations including, but not limited to,
those necessary to the movement of personnel, equipment, supplies and incidentals to the
Site; and for all Work and operations which must be performed, or costs incurred prior to
beginning Work on the various items on the Site.


1.2 Demobilization


.1 Demobilization shall consist of cleanup work and operations including, but not limited to,
those necessary for the removal of personnel, equipment, and incidentals from the Site.


.2 The Contractor shall inform the Owner if they (or their Subcontractors) are going to
demobilize or be inactive for more than two (2) weeks during construction. The Owner will
review the request and will inform the Contractor if removal of all equipment and materials
from site is required. This shall be completed at no additional cost to the Owner.


1.3 Payment


.1 Payment for mobilization and demobilization will be made at the lump sum price shown in
Bid Form. Fifty percent (50%) of the lump sum price will be paid on the first progress
payment certificate due after the Contractor has mobilized equipment and facilities to site.
The remaining fifty percent (50%) will be paid upon completion of the Contract and
removal of equipment and cleanup of the Work areas to the satisfaction of the Consultant
and Owner.


.1 Regardless of how many times the Contractor (or their Subcontractors) choose to
mobilize/de-mobilize to Site, the Owner shall not be responsible for any costs beyond
what is included in the Pricing Form.


2. PRODUCTS


.1 Not Used.


3. EXECUTION


.1 Not Used.


END OF SECTION
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TEMPORARY ENCLOSURES


1. GENERAL


1.1 Installation/Removal


.1 Provide temporary barriers and enclosures as required to protect against injury and damage.


.2 Remove from Place of the Work all such work after use.


1.2 Hoarding


.1 Provide hoarding with chain link fence 2.3 m high, protecting public and private property
from injury or damage.  Provide lockable gates within hoarding for access to site by workers
and vehicles.


.2 Provide barricades and covered walkways required by governing authorities for public
rights-of-way and for access to existing facility.


1.3 Guard Rails and Barricades


.1 Provide secure, rigid guard railings and barricades around deep excavations, open shafts,
open stair wells, open edges of floors and roofs and trenches.


.2 Provide as required by governing authorities.


.3 The Contractor is responsible for making the construction site safe to the
Consultant/Owner's satisfaction and per applicable health and safety regulations, regardless
of what was existing before construction.


2. PRODUCTS


.1 Not Used.


3. EXECUTION


.1 Not Used.


END OF SECTION
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PRODUCTS AND WORKMANSHIP


1. GENERAL


1.1 Reference Standards


.1 Conform to the following Reference Standards:


.1 CSA CAN3 Z166 Series, Power Actuated Tools.


1.2 Quality of Products


.1 Provide new materials, equipment and articles incorporated in the Work, not damaged or
defective and of the best quality (compatible with Specifications) for the purpose intended.
If requested furnish evidence as to type, source and quality of Products provided.


.2 Defective materials, equipment and articles whenever found may be rejected regardless of
previous inspection.  Inspection by the Consultant does not relieve the Contractor of his
responsibility but is merely a precaution against oversight or error.  Remove and replace
defective materials at own expense and be responsible for all delays and expenses caused by
rejection.


.3 Should any dispute arise as to the quality or fitness of materials, equipment or articles, the
decision rests strictly with the Consultant based upon the requirements of the Contract
Documents.


.4 Unless otherwise indicated in the Specifications, maintain uniformity of manufacturer for
any particular or like item throughout the building and other areas of the Work.


.5 Permanent labels, trademarks and nameplates on materials, equipment and articles are not
acceptable in prominent locations except where required for operating instructions and when
located in mechanical or electrical rooms.


1.3 Availability of Products


.1 Immediately upon signing the Contract, review Product requirements and anticipate
foreseeable delivery delays in any items.  If delays in deliveries of materials, equipment or
articles are foreseeable, propose substitutions or other remedial action in ample time to
prevent delay in performance of the Work.


.2 To receive approval, proposed substitutes must equal or exceed the quality, finish and
performance of those specified and/or shown, and must not exceed the space requirements
allotted on the Drawings.


.3 If such proposal is not given to the Consultant, the Consultant reserves the right to substitute
more readily available Products later in order to prevent delays at no additional cost to the
Owner.


.4 No substitution of any item will be permitted unless the item cannot be delivered to the job
site in time to comply with the Schedule.
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PRODUCTS AND WORKMANSHIP


.5 Provide documentary proof of equality, difference in price (if any) and delivery dates in the
form of certified quotations from suppliers of both specified items and proposed
substitutions.


.6 Include all costs in the difference in price (if any) for any required revisions to other
structures and products to accommodate such substitutions.


.7 The Contractor is responsible to cover the price difference (if any) for proposed
substitutions.


1.4 Storage, Handling, and Protection of Products


.1 Handle and store Products in a manner to prevent damage, contamination, deterioration and
soiling and in accordance with manufacturer's recommendations when applicable.


.2 The Contractor shall prepare, submit and continually update a Preservation Plan for all
products and equipment delivered to site which require temporary storage prior to being
incorporated into the Work. Preservation Plan shall be in accordance with manufacturer’s
requirements and shall list each product and its storage/preservation requirements.


.1 At a minimum, submit an updated Preservation Plan monthly.


.3 Store packaged or bundled Products in original and undamaged condition with
manufacturers' seals and labels intact.  Do not remove from packaging or bundling until
required in the Work.


.4 Products subject to damage from weather are to be stored in weatherproof enclosures.  These
enclosures are to be supplied and installed by the Contractor.


.5 Store cementitious materials clear of earth or concrete floors and away from walls.


.6 When used for grout or mortar materials, keep sand clean and dry.  Store sand on
polyethylene and cover with waterproof tarpaulins during inclement weather.


.7 Store sheet material, lumber and steel trusses, joists and members on flat, solid supports and
keep clear of ground.


.8 Remove and replace damaged Products at own expense.


1.5 Manufacturers’ Directions


.1 Unless otherwise specified, install or erect all products in accordance with manufacturers’
recommendations.  Do not rely on labels or enclosures provided with products.  Obtain
instructions directly from manufacturers.


.2 Notify the Consultant, in writing, of any conflicts between the Specifications and
manufacturers' instructions so that the Consultant may establish the course of action to
follow.
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PRODUCTS AND WORKMANSHIP


.3 Improper installation or erection of products due to failure in complying with these
requirements authorizes the Consultant to require any removal and re-installation that may
be considered necessary, at no increase in Contract Price.


1.6 Protective Coating


.1 Unless otherwise specified, ship each item of equipment to the Work Site with the
manufacturer’s shop applied prime coating as specified.


1.7 General Workmanship Requirements


.1 Workmanship is to be of the best quality executed by workers fully experienced and skilled
in their respective trades.


.2 At all times enforce discipline and good order among workers.  Do not employ any unfit
person or anyone unskilled in the duties assigned to him.  The Consultant and Owner reserve
the right to require the removal from site of workers deemed incompetent, careless,
insubordinate or otherwise objectionable.


1.8 Coordination


.1 Coordinate the work of all Subcontractors.


.2 Ensure that all Subcontractors examine the Drawings and Specifications for other parts of
the Work which may affect the performance of their work.


.3 Ensure that sleeves, openings and miscellaneous foundations are provided as required for the
Work.


.4 Ensure that items to be built in are supplied when required with all necessary templates,
measurements and Shop Drawings.


1.9 Concealment


.1 In finished areas conceal all pipes, ducts and wiring except where indicated otherwise on
Drawings or in Specifications.


.2 Before installation inform the Consultant if there is a conflict.  Install as directed.


1.10 Location of Items


.1 Consider the location of items indicated on Drawings as approximate.  The actual location of
these items is to be as required or directed to site conditions at the time of installation and as
is reasonable.


.2 Before installation inform the Consultant if there is a contradictory situation.  Install as
directed.
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1.11 Cutting and Remedial Work


.1 Perform all cutting and remedial work that may be required to make the several parts of the
Work come together properly.  Coordinate and schedule the Work to ensure that cutting and
remedial work are kept to a minimum.


.1 Request and obtain the Consultant’s approval prior to cutting into existing building
walls or floors.


.2 Remove and replace defective and non-conforming Work.


.3 Where new Work connects with existing work and where existing work is altered, cut, patch
and make good to match existing work.


.4 Do all cutting with power saws or core drilling equipment. Do not use pneumatic or impact
tools. Make all cuts with clean, true, smooth edges.


.5 Do not cut, bore or sleeve any load bearing structure without the written consent of the
Consultant, unless specifically detailed on the Drawings.  Unless otherwise noted, the
Contractor shall assume that all existing walls/floors, etc. are load bearing. Submit details
with each request for consent.


.6 Provide openings in non-structural elements of the Work for penetrations of mechanical and
electrical work.  Coordinate size and location of such openings with the trade involved.


.1 Rebar scanning shall be employed prior to cutting into existing structures. Provide rebar
scanning results and obtain approval from the Consultant prior to cutting into or altering
existing structures.


.7 Fit construction tightly to ducts, pipes, conduits and similar products, to stop air movement
completely.  Where such work penetrates a fire separation element or wall of the building,
pack the penetration around the duct, pipe, conduit or similar for the length of the openings
with ULC listed fire stopping packing Product as part of the Work specified.


.8 Prepare the surfaces to receive patching and finishing.


.9 Refinish the surfaces to match the adjacent finishes.  For continuous surfaces refinish to the
nearest intersection, and for an assembly, refinish the entire unit.


.10 Employ specialists familiar with the materials affected in performing cutting and remedial
work.  Perform in a manner to neither damage nor endanger any portion of the Work.


1.12 Fastenings


.1 Provide the fasteners, anchors, braces and supports required to maintain installations
attached to the structure or to finished floors, walls and ceilings in a secure and rigid manner
capable of withstanding the dead loads, live loads, superimposed dead loads, and any
vibration of the installed Products.
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PRODUCTS AND WORKMANSHIP


.2 Use fasteners compatible with the structural requirements, finishes and types of Products to
be connected.  Do not mix products subject to electrolytic action or corrosion where
conditions are liable to cause such action.


.3 Where hangers are suspended from concrete slabs, install inserts before concrete is placed
using inserts designed for the specific purpose.


.4 Where built-in inserts are inaccessible due to subsequent installation of ducts, pipes or other
installations, use anchors appropriate to the load requirements.  Locate anchors to avoid
damage to reinforcing bars.


.5 Verify that the fasteners, anchors, braces and supports for suspended installations, and the
structure to which they are to be secured are designed to support the load requirements,
including safety factor.


.6 Where a fastener installation is suspect, have on-site tests of installed fasteners, performed
by an independent testing laboratory acceptable to the Consultant, using properly engineered
and calibrated force measuring meters.


.7 Where the floor, wall or ceiling construction is not suitable to support the loads, provide
additional framing or special fasteners to ensure proper securement to the structure that is to
support the Products.


.8 Provide reinforcing or connecting supports, where required, to distribute the loads on the
structural components.


.9 Do not use wood plugs or hammer-impact fasteners.  Anchoring to floor topping fills is not
acceptable. Secure the anchors in floors to the floor structure.


.10 Where a performance requirement is specified, submit engineering calculations and written
verification signed by a Professional Engineer registered in the Northwest Territories that the
installation has been inspected and is structurally sound and in accordance with design
requirements.


.11 Fastenings which cause spalling or cracking of the structure or Products to which anchorage
is made are not acceptable.


.12 Obtain the Consultant’s consent for use of explosive-actuated fastening devices.  If consent
is given, comply with CSA CAN3-Z166-M85.


.13 Space the anchors within limits of load bearing or shear capacity and ensure they provide
positive permanent anchorage.


.14 Provide metal fastenings and accessories in same texture, colour and finish as adjacent
material unless otherwise specified.


.15 Prevent electrolytic action between dissimilar metals and materials.


.16 Use non-corrosive, non-staining fasteners and anchors for securing exterior work unless
otherwise specified.







Town of Fort Smith Section 01 60 00
Raw Water Intake Rehabilitation Page 6 of 6
60700851 May 2024
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.17 Keep exposed fastenings to a minimum, space evenly and lay out neatly.


1.13 Protection of Work in Progress


.1 Adequately protect all work completed and in progress.  Repair or replace all damaged work.


.2 Prevent overloading of any part of the Work.


1.14 Cleaning


.1 Remove waste materials and debris from the site at regular intervals.  Do not burn waste
materials and debris on site.


1.15 Metric Measurement


.1 Unless otherwise noted, this Project has been designed and is to be constructed in the S.I.
metric system of measurements.


2. PRODUCT


.1 Not Used.


3. EXECUTION


.1 Not Used.


END OF SECTION
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EQUIPMENT INSTALLATION


1. GENERAL


1.1 Intent


.1 This section describes general requirements for process, hoisting, mechanical, and electrical
equipment relating to supply, installation, testing, and commissioning; and the verification
thereof.


.2 Refer to equipment Specifications which outline requirements specific to each piece of
equipment. The requirements included herein are general requirements for all equipment and
each individual equipment Specification should be adhered to for specific equipment
requirements.


1.2 Definitions


.1 Supplier:  The Supplier is the person, partnership, or corporation responsible for the
fabrication of equipment to be provided to the Contractor.


.2 Manufacturer's Representative:  A Manufacturer's Representative is a trained serviceman
empowered by the Supplier to provide installation, testing, and commissioning assistance to
the Contractor in the performance of these functions.


1.3 Expertise and Responsibility


.1 The Consultant recognizes the expertise of the Suppliers.


.2 Should the Consultant issue an Addendum, Field Order, Change Order, or oral instruction to
change the Work which would, in the opinion of the Contractor/Supplier, compromise the
success or safety of the Work, then it shall be incumbent on the Contractor/Supplier to notify
in writing the Consultant to this effect within two (2) business days.


.1 The Contractor shall be responsible for notifying the equipment Suppliers of any
changes to the Work during construction which may impact the supplied equipment.


1.4 Equipment Delivery


.1 The Contractor shall be responsible for receiving, unloading, and storage of supplied
equipment, under the supervision of the Supplier. The Supplier shall be responsible to
provide the Contractor direction for storage of the supplied equipment as required.


.2 The Contractor shall ensure that all necessary precautions are taken in the loading /
unloading of equipment, as prescribed/recommended by the Supplier.


.3 The Supplier and Contractor shall inspect the contents of the supplied equipment and any
equipment delivery and be satisfied of the contents thereof and damage which may have
occurred during transport.


.4 When the Manufacturer's Representative and the Owner’s Representative are satisfied with
the delivered equipment, the Manufacturer’s Representative shall so certify by completing
Form 100 that is attached to this Specification.
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EQUIPMENT INSTALLATION


.5 Refer to equipment Specifications for requirements specific to each piece of equipment.


1.5 Installation Assistance


.1 Before commencing installation of supplied equipment, where indicated in the
Specifications, the Contractor shall arrange for the attendance of the Manufacturer's
Representative to provide instructions in the methods, techniques, precautions, and any other
information relevant to the successful installation of the equipment.


.2 The Contractor shall inform the Consultant, in writing, of the attendance at the site of any
Manufacturer's Representative for installation training at least fourteen (14) calendar days
prior to arrival.


.3 When the Manufacturer's Representative is satisfied that the Contractor is aware of all
installation requirements, the Manufacturer’s Representative shall so certify by completing
Form 101 that is attached to this Specification.


.4 The completed form shall be submitted to the Consultant prior to departure of the
Manufacturer's Representative from the site.


.5 Installation of the equipment shall not commence until the Consultant has advised that the
completed Form 101 has been delivered.


1.6 Installation


.1 If necessary, or if so, directed by the Consultant during the course of installation, the
Contractor shall contact the Manufacturer’s Representative to receive clarification of
installation procedures, direction, or any other additional information necessary to continue
or complete the installation in an appropriate manner.


.2 If it is found necessary, or if so, directed by the Consultant, the Contractor shall arrange for
the Manufacturer's Representative to visit the site to provide assistance during installation,
all at no additional cost to the Owner.


.1 Refer to equipment Specifications for requirements specific to each piece of equipment.


.3 The Supplier shall provide a Detailed Check List organizing the inspections by Installation,
Operation and Performance Verification tasks. The Detailed Check List will be used by the
Manufacturer, Contractor and Consultant to confirm that the installation complies with the
requirements of the Manufacturer and the requirements of the Contract specifications. The
Detailed Check List shall be provided at least seven (7) calendar days prior to the
Manufacturer’s Representative arrival on-site to complete installation inspections.


.4 Prior to completing installation, the Contractor shall inform the Manufacturer’s
Representative and arrange for the attendance at the site to verify successful installation.


.5 The Contractor shall advise the Consultant in writing, at least seven (7) calendar days prior,
of the Manufacturer's Representative's scheduled arrival.


.6 The Manufacturer's Representative shall conduct a detailed inspection of the installation
including alignment, electrical connections, belt tensions, rotation direction, running
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EQUIPMENT INSTALLATION


clearances, lubrication, workmanship and all other items as required to ensure successful
operation of the equipment.


.7 The Manufacturer's Representative shall identify any outstanding deficiencies in the
installation.


.8 The Contractor and Manufacturer's Representative shall complete the applicable sections of
the Detailed Check List as verified during the installation inspection and identify any
outstanding deficiencies in the installation. The completed Detailed Check List and
deficiencies shall be submitted to the Consultant following installation inspections and prior
to the one (1) hour trial run.


.9 In the presence of the Manufacturer's Representative, the Contractor and the Consultant, the
equipment shall then be given a one (1) hour trial run.


.10 If deficiencies noted by the Manufacturer's Representative or which become evident in the
trial run prejudice the successful completion of the trial run, the deficiencies will be rectified
by the Contractor and the Manufacturer's Representative will be required to re-inspect the
installation, at no additional cost to the Owner.


.11 On successful completion of the trial run, the Manufacturer's Representative shall certify
successful installation by completing Form 102 that is attached to this Specification.


.12 The completed Form 102 shall be delivered to the Consultant prior to departure of the
Manufacturer's Representative from the site.


.13 Tag the equipment with a 100mm by 200mm blue card stating "Equipment Checked.  Do
Not Run." stenciled in large black letters.  The Contractor shall sign and date each card.


1.7 Operation and Performance Verification


.1 All equipment will be subjected to demonstration and performance tests after the installation
has been verified and the 1 hour trial run completed (via signing of Form 102 by all parties)
and any identified deficiencies have been remedied.


.2 The Contractor shall provide a Detailed Instrument and Electrical Check List of all tests,
checks, demonstrations or calibrations for any instrumentation, alarms, trips, controls and
interlocks required to operate, control or monitor the operation of the equipment. The
Consultant will identify the items on this check list that will be required to be witnessed by
the Consultant to verify the installation.


.3 The Contractor shall provide written notification to the Owner and the Consultant at least
fourteen (14) calendar days in advance of conducting the tests and arrange for the attendance
of the Manufacturer's Representative.  The tests may be concurrent with the inspection of
satisfactory installation if mutually agreed by the Contractor and the Consultant.


.4 The Manufacturer's Representative will conduct all necessary checks to the equipment and if
necessary, advise the Contractor of any further checking, flushing, cleaning, or other work
needed prior to confirming the equipment is ready to run.


.5 Demonstration Test:
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.1 The Contractor shall then operate the equipment for at least one (1) hour to demonstrate
the operation of the equipment and any required ancillary services.  Any remedial
measures required to ensure satisfactory operation shall be promptly undertaken.


.2 The Contractor shall then notify the Consultant of the readiness to demonstrate the
operation of the equipment.  The Consultant shall attend, as expeditiously as possible.
The Owner’s representative shall also attend if deemed appropriate by the Owner.


.3 With the assistance of the Manufacturer's Representative, the Contractor will
demonstrate that the equipment is properly installed.  Alignment, piping connections,
electrical connections, etc. will be checked and if appropriate, code certifications
provided. The Contractor shall ensure that the equipment passes all start-up checks as
recommended by the Manufacturer’s Representative.


.4 The equipment shall then be run for one (1) hour.  Local controls shall be satisfactorily
verified by cycling the equipment through several start-stop operations, modulating its
output, or some combination.  Operating parameters such as temperature, pressure,
voltage, vibration, etc., will be checked to ensure that they are within the specified or
Manufacturer's recommended limits, whichever is more stringent.


.5 On satisfactory completion of the one (1) hour demonstration test, the equipment will
be stopped and critical parameters, such as alignment, will be rechecked.


.6 The Contractor and Manufacturer's Representative shall complete the applicable sections of
the Detailed Check Lists as verified during the installation, one ( 1 ) hour demonstration test
and list any outstanding deficiencies in the installation. The completed Detailed Check Lists
and deficiencies shall be submitted to the Consultant following installation inspections and
prior to the five (5) day performance test.


.7 Performance Test: The equipment will be restarted and run for five (5) business days, of
which the last forty-eight (48) hours shall be consecutive.  During this period, as practicable,
conditions will be simulated which represent maximum or most severe, average, and
minimum or least severe conditions.  These conditions will be mutually agreed to by the
Contractor and Consultant on the basis of the information contained in the Specifications, as
well as the methods utilized to create the simulated conditions and the time periods allotted
to each.


.8 Performance tests shall be as dictated in the Specifications for each item of equipment or as
reasonably required by the Consultant to prove adherence to the requirements listed in the
Specifications.


.9 Results of the performance tests shall be documented and summarized by the Contractor in a
format acceptable to the Consultant.


.10 The Contractor may use the plant’s utility services for testing equipment upon approval of
the Owner. The Contractor must provide the Owner with two (2) business days’ notice prior
to using any of the utility services. The Owner reserves the right to specify the time and
amount of services that can be used and stipulate prices for use of the Owner’s utilities. In
the event that the services are not available for the Contractor’s use, the Contractor is
responsible to source them at no additional cost to the Owner.
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.1 The Contractor may purchase potable water from the Owner’s bulk fill station located
near the site entrance.


.11 Should the initial demonstration or performance tests reveal any defects, then those defects
shall be promptly rectified and the demonstration and/or performance tests shall be repeated
to the satisfaction of the Consultant.  Additional costs incurred by the Supplier, Contractor,
the Consultant, or the Owner, due to repeat demonstration and/or performance tests shall be
the responsibility of the Contractor.


.12 The Contractor and Manufacturer's Representative shall complete all sections of the
Detailed Check Lists as verified during the inspections, running, performance tests and list
any outstanding deficiencies. The completed Detailed Check Lists and deficiencies shall be
submitted to the Consultant prior to signing the Form 103 documents.


.13 On successful completion of the demonstration and performance tests, Form 103 that is
attached to this Specification shall be signed by the Manufacturer's Representative,
Contractor, and the Consultant.


.14 The Contractor shall affix to the tested equipment a 100 mm by 200 mm card reading
"Operable Condition - Do Not Operate without Contractor's Permission." stenciled on in
large black letters.
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CERTIFICATE OF EQUIPMENT DELIVERY
FORM 100


We certify that the equipment listed below has been delivered into the care of the Contractor.  The
equipment has been found to be in satisfactory condition.  No defects in the equipment were found.


The Contractor will adhere to any requirements by the Manufacturer’s Representative outlined in
documents included in the appendices regarding warranties and start-up requirements.


PROJECT:


ITEM OF EQUIPMENT:


TAG NO:


REFERENCE SPECIFICATION:


MANUFACTURER'S REPRESENTATIVE DATE


CONTRACTOR'S REPRESENTATIVE DATE


CONSULTANT DATE


CERTIFICATE OF READINESS TO INSTALL
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FORM 101


The undersigned has familiarized the Contractor of the specific installation requirements related to the
equipment listed below and is satisfied that the Contractor understands the required procedures.


PROJECT:


ITEM OF EQUIPMENT:


TAG NO:


REFERENCE SPECIFICATION:


MANUFACTURER'S REPRESENTATIVE DATE


CONTRACTOR'S REPRESENTATIVE DATE
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CERTIFICATE OF SATISFACTORY INSTALLATION
FORM 102


The undersigned has completed a check and inspection of the installation listed below and confirms that
it is satisfactory and that defects have been remedied to my satisfaction except any as noted below:


PROJECT:


ITEM OF EQUIPMENT:


TAG NO:


REFERENCE SPECIFICATION:


MANUFACTURER'S REPRESENTATIVE DATE
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CERTIFICATE OF EQUIPMENT SATISFACTORY PERFORMANCE
FORM 103


The undersigned certify that the equipment listed below has been operated for at least five (5) business
days of which the last forty-eight (48) hours are consecutive and that the equipment operates
satisfactorily and meets its specified operating criteria.  No defects in the equipment were found.  The
equipment is therefore classed as "conforming".


PROJECT:


ITEM OF EQUIPMENT:


TAG NO:


REFERENCE SPECIFICATION:


MANUFACTURER'S REPRESENTATIVE DATE


CONTRACTOR'S REPRESENTATIVE DATE


CONSULTANT DATE


END OF SECTION
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1. GENERAL


1.1 Description


.1 This Section contains requirements for initial and final training the Owner's Operations
Staff, by persons retained by the Manufacturer’s Representatives specifically for the
purpose, in the proper operation and maintenance of the equipment and systems installed
under this Contract.


.2 For equipment that is specified to include training, arrange for the attendance of the
Manufacturer's Representative to provide classroom and hands-on training session(s) to
Operations Staff.  Provide a minimum of two weeks’ notice of the session(s) to the
Consultant.


.3 Coordinate the training session(s) with the Manufacturer.


.4 As a minimum, the Contractor is to allow at least four (4) hours of training, as required for
each item of equipment or system.  Refer to the equipment specifications for specific time
periods.


.5 Initial training shall be completed in conjunction with the Equipment Performance Testing
periods. Final training shall be completed during Commissioning.


.6 The intent is that the Operations Staff should receive sufficient training on the equipment
system that they are going to operate and maintain.  The Consultant shall have the authority
to determine the duration and content of each training session required.


1.2 Related Sections


.1 Related sections include but are not limited to:


.1 Section 01 01 00


.2 Section 01 33 00


.3 Divisions 02 through 26


1.3 Quality Assurance


.1 Where required by the equipment specifications, provide on-the-job training of the Owner’s
Operations Staff. Training sessions will be conducted by qualified, experienced (two
(2) years minimum), factory-trained representatives of the various equipment Suppliers
(Manufacturer’s Representatives).  Training includes instruction of Operations Staff in
equipment operation and preventive maintenance and instruction on mechanics, electronics,
and instrumentation and communications equipment operators (technicians) in normal
maintenance up to major repair.


.2 The trainer(s) proposed by the Contractor / Manufacturer’s Representative shall be
experienced in "training" plant operators and shall have relevant experience in similar
services.
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1.4 Submittals


.1 Submit the following information in accordance with Section 01 33 00.  For phased testing
and start-up activities, separate submittals can be prepared for equipment items or systems.
The material will receive a "NO EXCEPTIONS TAKEN" or "MAKE NOTED
CORRECTIONS" status by the Consultant no later than four (4) weeks prior to delivery of
the training:


.1 Lesson plans and training manuals, handouts, visual aids, and other reference materials
for each training session to be conducted by the Contractor's / Manufacturer’s
Representative’s trainer(s).


.2 Date, time, and subject of each training session.


.3 Training schedule. NOTE: Concurrent classes will not be permitted.


.2 The Contractor and Manufacturer’s Representative will be responsible to document each
training session with a detailed set of minutes including attendance record and provide five
(5) sets of training seminar manuals at the end of the project in similar format to the O&M
Manual.


1.5 Location


.1 Where specified, conduct training sessions for the Owner’s Operations Staff on the
operation, care, and maintenance of the equipment and systems installed under this Contract.


.2 Field training sessions will take place at the Site of the equipment (Town of Fort Smith- Raw
Water Intake).


.3  Classroom training will take place at a location provided by the Town of Fort Smith.


.1 Training may take place remotely (e.g. by video conference) if agreed to by the
Contractor, Owner and Consultant.


.2 The Consultant may direct the classroom training to take place at another suitable
location.


.4 Inform the Consultant of any requirements for audio-visual aids a minimum of five (5) days
before training session.


1.6 Lesson Plans


.1 Prepare formal written lesson plans for each training session and coordinate with the
Consultant.  Lesson plans to contain an outline of the material to be presented along with a
description of visual aids to be utilized during the session.  Each plan will contain a time
allocation for each subject.  Furnish five (5) copies of necessary training manuals, handouts,
visual aids and reference materials at least two (2) weeks prior to each training session.
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1.7 Format and Content


.1 Include time in the classroom and at the location of the equipment or system for each
training session.  Allow thirty (30) minutes at the beginning of the first period for the
Consultant to provide a summary of the design intent relating to that equipment.  Following
the engineering design overview, provide as a minimum, cover the following topics for each
item of equipment or system:


.1 Familiarization


.2 Safety


.3 Operation


.4 Troubleshooting


.5 Preventive maintenance


.6 Corrective maintenance


.7 Parts


.8 Local representatives.


1.8 Recording


.1 The Owner may record each training session. After taping, the material may be edited and
supplemented with professionally produced graphics to provide a permanent record for the
Owner’s use.  Advise all Manufacturer’s Representatives providing training sessions that the
training material may be recorded.


1.9 Training


.1 General Requirements


.1 Conduct initial training in conjunction with the Equipment Performance Testing
periods.  Schedule classes such that classroom sessions are interspersed with field
instruction in logical sequence.  Arrange to have the training conducted on consecutive
days, with no more than four (4) hours of classes scheduled consecutively.


.2 Provide Operating and Maintenance Manuals, as defined in Section 01 33 00 and
Section 01 73 05, for the specific equipment to the Owner at least four (4) weeks prior
to the start of any training.


.2 Operator Classroom Training


.1 As a minimum, classroom equipment training for Operations Staff will include:


.1 The equipment's specific location in the plant and an operational overview.  Use
slides and drawings to aid discussion.


.2 Purpose and plant function of the equipment.


.3 The operating theory of the equipment.
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.4 Start-up, shutdown, normal operation, and emergency operating procedures,
including system integration and electrical interlocks, if any.


.5 Safety items and procedures.


.6 Routine preventive maintenance, including specific details on lubrication and
maintenance of corrosion protection of the equipment and ancillary components.


.7 Operator detection, without test instruments, of specific equipment trouble
symptoms.


.8 Required equipment exercise procedures and intervals.


.9 Routine disassembly and assembly of equipment if applicable for purposes such as
operator inspection of equipment.


.3 Operator Hands-On Training


.1 As a minimum, hands-on equipment training for Operations Staff will include:


.1 Identifying instrumentation:  location of primary element; location of instrument
readout; discuss purpose, basic operation, and information interpretation.


.2 Discussing, demonstrating, and performing standard operating procedures and
daily visual inspection of system operation.


.3 Discussing and performing the preventive maintenance activities.


.4 Discussing and performing start-up and shutdown procedures.


.5 Performing the required equipment exercise procedures.


.6 Performing routine disassembly and assembly of equipment if applicable.


.7 Identifying and reviewing safety items and performing safety procedures, if
feasible.


.4 Maintenance Classroom Training


.1 Classroom equipment training for the maintenance and repair personnel will include:


.1 Basic theory of operation.


.2 Description and function of equipment.


.3 Routine start-up and shutdown procedures.


.4 Normal and major repair procedures.


.5 Equipment inspection and troubleshooting procedures including the use of
applicable test instruments and the "pass" and "no pass" test instrument readings.
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.6 Routine and long-term calibration procedures.


.7 Safety procedures.


.8 Preventive maintenance such as lubrication; normal maintenance such as belt, seal,
and bearing replacement; and up to and including major repairs such as
replacement of major equipment part(s) with the use of special tools, bridge cranes,
welding jigs, etc.


.5 Maintenance Hands-On Training


.1 Hands-on equipment training for maintenance and repair personnel will include:


.1 Locating and identifying equipment components.


.2 Reviewing the equipment function and theory of operation.


.3 Reviewing normal repair procedures.


.4 Performing routine start-up and shutdown procedures.


.5 Reviewing and performing the safety procedures.


.6 Performing Owner-approved practice maintenance and repair job(s), including
mechanical and electrical adjustments and calibration and troubleshooting
equipment problems.


.7 Reviewing and using Manufacturer’s Representative’s manuals in the hands-on
training.


1.10 Equipment and Systems for Training


.1 Provide training during the Equipment Performance Testing period for the equipment and
systems described in Section 01 01 00 and/or any identified equipment and systems in
Divisions 02 to 17 (inclusive).


.1 Coordinate and finalize with the Consultant on training schedules and duration of each
training session.


1.11 Training Completion Forms


.1 Form T1:  To be completed for initial training during Equipment Performance Testing.


.2 Form T2:  To be completed for final training during the Commissioning.


.3 A sample of Forms T1 and T2 are attached to this specification.


.4 One copy of Forms T1 and T2 will be required for each major piece of equipment.
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2. PRODUCTS


.1 Not Used.


3. EXECUTION


.1 Not Used.
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FORM T1


CERTIFICATE OF SATISFACTORY TRAINING


We certify that the initial training for the equipment listed below has been provided as per the
Specifications.


PROJECT:


ITEM OF EQUIPMENT:


TAG NO:


REFERENCE
SPECIFICATION:


MANUFACTURER'S REPRESENTATIVE DATE


CONTRACTOR'S REPRESENTATIVE DATE


CONSULTANT DATE


OWNER DATE
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FORM T2


CERTIFICATE OF SATISFACTORY TRAINING


We certify that the final training for the equipment listed below has been provided as per the
Specifications.


PROJECT:


ITEM OF EQUIPMENT:


TAG NO:


REFERENCE
SPECIFICATION:


MANUFACTURER'S REPRESENTATIVE DATE


CONTRACTOR'S REPRESENTATIVE DATE


CONSULTANT DATE


OWNER DATE


END OF SECTION
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COMMISSIONING AND HANDOVER


1. GENERAL


1.1 Description


.1 This section describes the Contractor's responsibilities in the commissioning and hand over
of the process, electrical, and other systems to be installed as part of the Work.


1.2 Related Sections


.1 Related sections include but are not limited to:


.1 Section 01 65 00.


.2 Section 01 66 40.


1.3 Definitions


.1 System:  For the purpose of this specification section, a System shall be defined as the
equipment, piping, controls, ancillary devices, electrical power, etc. which together perform
a specific function at the facility.


.2 Commissioning:  For the purpose of this section, commissioning shall be defined as the
successful operation of a System in accordance with its design requirements for a period of
five (5) consecutive calendar days.


.3 Acceptance:  For the purpose of the Specification, acceptance shall be defined as the formal
turnover of a System to the Owner for operation and maintenance and shall occur after the
end of commissioning of each System, once the Consultant, the Owner, the Manufacturer’s
Representative and the Contractor have signed the “Certificate of System Performance”
(Form 104).


1.4 Commissioning Team


.1 The Work of commissioning will be conducted by teams comprised of personnel from the
Contractor, the Owner, the Manufacturer’s Representative and the Consultant.


.2 The Contractor shall be responsible for the commissioning work, with input from the
Consultant and Owner as appropriate.


.3 The Owner’s Operations Staff shall represent process personnel and operating staff and/or
maintenance staff.


.4 The Contractor shall provide personnel representing the appropriate trades, including control
and instrumentation personnel during the commissioning work.  These personnel shall be
skilled workmen, able to expedite any minor repairs, adjustments, etc. as are required to
complete commissioning with as few delays as possible.


1.5 Commissioning Plan


.1 The Commissioning Team (led by the Contractor) shall develop a detailed methodology for
the commissioning of each System at least thirty-five (35) calendar days prior to planned
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start of commissioning work.  The commissioning plan shall be drafted by the Contractor
and include the following:


.1 Detailed schedule of events, including but not limited to the schedule for completion of
testing of all component parts of the System in accordance with Section 01 65 00 prior
to commissioning of a System.


.2 Method for introducing flow, disposing of any sludge or other residual solids/liquids
generated during the commissioning process, equipment performance measurements
details and the detailed commissioning procedures.  The Owner will take responsibility
for the implementation of these measures as it relates to the existing Raw Water Intake
operation.


.3 Planned attendance schedule for Manufacturer's Representatives.


.4 Contingency plans in the event of a process malfunction.


.5 Drawings and sketches as required to illustrate the planned sequence of events.


.6 List and details for all temporary equipment pumps, etc. required to facilitate
commissioning work.


.7 List of all personnel who the Contractor plans for the commissioning work and hand-
over with information indicating their qualifications.


.2 The Commissioning Plan shall be reviewed and agreed by the Commissioning Team prior to
its implementation.  The Consultant shall be the final arbiter.


.3 Commissioning meetings will be scheduled by the Consultant as required to plan and
execute the commissioning. Attendees from the Contractor, Consultant, Owner and
Manufacturer Representative shall attend as required.


1.6 Equipment


.1 All process, mechanical, electrical, control and miscellaneous equipment related to a System
shall be successfully installed and tested in accordance with Section 01 65 00 and any
specific requirements noted in other Divisions.  Form 103 (see Section 01 65 00) shall be
executed for each item.


.2 Staff training sessions shall be completed as specified in Section 01 66 40.


.3 Temporary equipment will be installed and tested as necessary to ensure that it functions
reliably and consistently through the commissioning period.


1.7 Controls


.1 All controls which are the responsibility of the Contractor shall be installed and tested prior
to commissioning.


.2 The Contractor/Owner/Consultant shall arrange for the simulation of the control sequences
as required per the Commissioning Plan.  Every effort shall be made to ensure that the
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commissioning period provides for the full and comprehensive operation of the equipment
under all anticipated normal and adverse operating conditions.


2. PRODUCTS


2.1 Plant Utility Services


.1 The Owner shall provide power, chemicals, and other ancillary services as necessary to
operate the plant through the commissioning period.  Provision of these services shall be
limited to reasonable levels.


2.2 Manpower


.1 Supply all staff required during commissioning as necessary to assist the Operations Staff in
the operation of the plant processes on a twenty-four (24) hour basis, as necessary.


.2 Supply competent staff capable of maintaining, repairing and adjusting the equipment and
controls to achieve the intended design functions during the commissioning period.


2.3 Operating Descriptions


.1 The Contractor shall review available operating descriptions for equipment and shall be
familiar with the requirements in order that the Contractor can undertake commissioning in
an appropriate manner.


2.4 Design Parameters


.1 Design parameters for the System to be commissioned shall be as defined in the
Specifications and/or the operating descriptions, as modified by the Commissioning Team.
The Commissioning Team will identify to the Contractor which parameters shall be
modified prior to commissioning and the Contractor shall be responsible for any subsequent
operational changes during the commissioning period.


3. EXECUTION


3.1 Preparation


.1 Each item of equipment included in the System to be commissioned shall be satisfactorily
tested and Form 103 (see Section 01 65 00) completed prior to commissioning.


.2 Piping, wiring, and other conduit systems shall be finished and tested.


.3 Services such as seal water, process drains, process air, instrument air, etc. shall be
completed and tested prior to the commissioning of any systems which require these
services.


.4 Electrical connections shall be completed and inspected to the satisfaction of the governing
authorities.


.5 Control systems shall be completed and the related control software debugged.
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.6 Architectural finishes, heating and ventilation, and lighting shall be substantially complete.


3.2 Sequence


.1 The System shall be commissioned in a logical manner.  Upstream components shall be
commissioned first to the degree possible.


.2 The following sequence of events shall be followed:


.1 Draft O&M Manual shall be available at least four (4) weeks prior to the performance
tests stipulated in Section 01 65 00.  Submit final copies before the commissioning test
period.


.2 Operator training shall be undertaken as specified in Section 01 66 40.


.3 Equipment performance tests shall be conducted successfully (Form 103).


.4 Process liquids shall be introduced to the System as coordinated between the
Contractor and Owner.


.5 Start and run the System in manual mode.


.6 Turn separate items of equipment to automatic in a planned and logical manner.  Ensure
that the control system is operating the equipment in a manner which precludes damage
of the equipment and which is consistent with the process operating requirements.


.7 Commence commissioning period of five (5) calendar days.  The equipment shall
operate continuously and successfully through the last five (5) days of a commissioning
period.  Minor failures shall not void the commissioning period.  A minor failure is
defined as one which does not present a safety hazard, does not impact overall process
functioning and can be temporarily overcome by the use of available standby
equipment.  The last five (5) days of the commissioning period shall be re-started if a
critical failure occurs.  A critical failure shall be deemed as one which prohibits the
process from functioning successfully for an eight (8) hour period or one which creates
a safety hazard.


.8 Upon completing the commissioning period and required documentation, the system
shall be granted acceptance by the completion of the “Certificate of System
Performance” (Form 104).


3.3 Commissioning


.1 Process liquids will be introduced to the System in a manner which precludes the damage of
any equipment or structures.


.2 At least twice during the Commissioning period, plant component settings will be modified
by the Owner to ensure that the System is subjected to flows and loads as close to design
conditions as possible.  Where necessary to achieve this, flows to the area being
commissioned will be augmented to exaggerate the naturally occurring flows and loads.
Where it is necessary to modify plant operational settings, coordinate the changes with the
Owner’s Operations staff.
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.3 All components of the System shall be operated in the automatic / manual and the remote /
local modes as required to prove proper operation.


.4 Ensure all bypasses and backup provisions function satisfactorily in coordination with the
Owner/Consultant.


.5 All minor and major alarm conditions will be induced to ensure that the process reacts as
intended, the applicable alarms are enunciated.


3.4 Acceptance


.1 The commissioning of the System shall be considered acceptable when the process has
operated in a stable manner, satisfying the design criteria for a period of five (5) consecutive
calendar days.


.2 When the System has been commissioned satisfactorily, the System shall be formally
accepted for operation and routine maintenance by the Owner’s Operations Staff.


.3 An Acceptance Meeting must be held at the end of the five (5) day test to confirm the status
of the System.


.4 The “Certificate of System Performance” (Form 104) will be granted when System has been
commissioned and accepted, and all requirements of the General Conditions have been
completed.
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CERTIFICATE OF SYSTEM PERFORMANCE
FORM 104


We certify that the equipment listed below has been operated and tested as per the Specifications using
wastewater/sludge for at least five (5) consecutive calendar days and that the equipment meets its
Performance Testing Criteria, including fully automatic controls.  The equipment is therefore classed as
"conforming".


PROJECT:


ITEM OF EQUIPMENT:


TAG NO:


REFERENCE
SPECIFICATION:


(Authorized Signing Representative of the Manufacturer’s
Representative)


 Date


(Authorized Signing Representative of the Contractor) Date


(Authorized Signing Representative of the Consultant) Date


(Authorized Signing Representative of the Owner) Date


END OF SECTION
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1. GENERAL


1.1 Description


.1 Furnish complete operations manuals and maintenance information as specified in this
section for installation, removal, operation, maintenance, and lubrication requirements for
each unit of process, mechanical, electrical, and instrumentation equipment or system and
each instrument.


.2 In some instances, this requirement is reinforced by additional references within individual
technical specification sections; however, the inclusion or exclusion of additional references
within the Contract shall not supersede or otherwise limit the generality of the foregoing and
these requirements shall govern.


.3 Customize the operations manuals and maintenance information to describe the equipment
actually furnished.  Do not include extraneous data for models, options, or sizes not
furnished.  When more than one model or size of equipment type is furnished, show the
information pertaining to each model, option or size.


1.2 Related Sections


.1 Related sections include but are not limited to:


.1 Section 01 33 00


1.3 Submittals


.1 Submit operation manuals and maintenance information in accordance with Section 01 33
00.  Submittals will be checked for general compliance with the requirements of this section.


.2 Draft O&M Manual shall be available at least four (4) weeks prior to the performance tests
stipulated in Section 01650.  Submit final copies before the commissioning test period.


.3 Submit Draft and Final copies of the operation and maintenance data in digital format.  PDF
file structure is suitable.


.4 Provide two (2) complete hard copy sets of final operating and maintenance manuals.


.5 The Owner will hold the $20,000 cash allowance of the Final O&M Manuals until delivery.
This value will be retained as a Deficiency Holdback upon release of the Substantial
Performance of the Work holdback, until the Final O&M Manuals are delivered and
accepted by the Consultant/Owner.


1.4 Binders


.1 Submit the complete operations manuals in an identified three-post, hard-covered, plastic-
jacketed binder equal to Grand and Toy No. 99586.


.2 For operations manuals and maintenance information smaller than the dimensions in
Item 1.4.1, remove, punch, and insert the contents in a binder with the required dimensions.
The contents do not have to be changed to accommodate the size of the binder.
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.3 Label each binder to designate the system or equipment enclosed with reference to the
equipment tag number and Specification Section.  Provide each binder with a table of
contents.


.4 Where more than one binder is required, label each binder “Vol. 1 of X,” “Vol. 2 of X,” etc.


1.5 General Requirements


.1 Punch all data for binding and composition.  Arrange printing so that punching holes do not
obliterate data.


.2 Provide materials suitable for photographic reproduction.  If copies are used, they are to be
of equal clarity and quality as the original.


.3 Provide drawings, diagrams, and manufacturer's literature which are legible.  Provide
drawings which are no larger than 280 mm x 432 mm bound into the documents as a fold
out.  Drawings which are larger than 280 mm x 432 mm shall be folded and inserted into
pouches inside the manual and file folders.


.4 All instructions in these operations manuals and maintenance information to be in simple
language.


.5 Mark manufacturer’s standard documents to delete extraneous information not applicable to
the equipment, assembly, subassembly or material supplied.  Cross out or remove and
eliminate any extraneous material for models, options, or sizes not furnished.


1.6 Operation Manual Contents and Organization


.1 Provide the manufacturer’s standard operations and maintenance manuals for the equipment
or instrument supplied.  If the manufacturer's standard manuals do not contain all the
required information, provide the missing information in supplementary documents and
drawings inserted behind appropriate tabs in the manual binder.  Separate maintenance
information must also be provided as specified herein.


.2 When more than one piece of identical equipment or instruments are supplied, provide only
one set of operations manuals.


.3 One set of operations manuals may be provided when more than one piece of similar
equipment or instruments are supplied, such as different sizes of the same model, and all
similar pieces are covered in the same standard manufacturer's operations and maintenance
manual.


.4 When similar equipment or instruments are provided by the same manufacturer, but are not
covered in the same standard manufacturer's operations and maintenance manual, their
specific manuals may be bound in the same 3-ring binder.  Separate specific manuals with
tab dividers labeled with the appropriate equipment numbers.


.5 Provide a cover sheet, bound as the first page of each manual, with the following
information:


.1 Contract name and number.
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.2 Functional title of the system, equipment, material, or instrument.


.3 Equipment tag number or, if more than one piece of equipment is provided, equipment
tag numbers for equipment or instruments covered by the manual.  Include functional
description of equipment after each number.


.4 Relevant specification section number and Drawings reference.


.5 Contact information for the manufacturer and the nearest manufacturer's representative.


.6 Provide a table of contents listing the contents of the manual and identifying where specific
information can be located. Provide bookmarked/hyperlinked table of contents for electronic
copies.


.7 As a minimum, the operations manual must contain the following:


.1 Include the manufacturer's recommended step-by-step procedures for starting and
stopping under normal and emergency operation.  Include all specified modes of
operation including recommended operation after the assembly or equipment has been
in long-term storage.


.2 Provide control diagrams with data and information to explain operation and control of
systems and specific equipment.


.3 Provide technical information on all alarms and monitoring devices provided with the
equipment.


1.7 Maintenance Information Contents and Organization


.1 Provide specific maintenance information for each unit of mechanical, electrical, and
instrumentation equipment or system and each instrument.


.2 Provide a tab for each section.


.3 Insert the specific information described below. It is acceptable if the information provided
in the Manufacturer’s manual is in a different order/organization than as specified herein, as
long as a Table of Contents is provided to clearly identify location of information.  The
following information must be provided at a minimum.


.1 Tab 1 - Equipment Data


.1 Insert completed Equipment and Instrumentation Data sheets for equipment
supplied.


.2 Tab 2 - Technical Data


.1 Insert manufacturer's technical specification and data sheets.


.2 Insert manufacturer’s certified performance and calibration curves for the
equipment and instruments.
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.3 Tab 3 - Maintenance Instructions


.1 Include the description and schedule for all manufacturer's recommended routine
preventative maintenance procedures including specific lubrication
recommendations.  Indicate whether procedure is to be done daily, weekly,
monthly, quarterly, semi-annually, annually, or fill in hours of operation.


.2 Provide requirements to set up and check out each system for use.  Include all
required and recommended step-by-step inspections, lubrications, adjustments,
alignments, balancing and calibrations.  Include protective device settings and
warnings and cautions to prevent equipment damage and to ensure personnel
safety.


.3 Provide manufacturer’s description of routine preventive maintenance, inspections,
tests, and adjustments required to ensure proper and economical operation and to
minimize corrective maintenance and repair.


.4 Provide manufacturer’s recommendations on procedures and instructions for
correcting problems and making repairs.


.5 Provide step-by-step procedures to isolate the cause of typical malfunctions.
Describe clearly why the checkout is performed and what conditions are to be
sought.  Identify tests or inspections and test equipment required to determine
whether parts and equipment may be reused or require replacement.


.6 Provide step-by-step procedures and list special required tools and supplies for
removal, replacement, disassembly, and assembly of components, assemblies,
subassemblies, accessories, and attachments.  Provide tolerances, dimensions,
settings, and adjustments required.


.4 Tab 4 - Assembly Drawings


.1 Provide drawings which completely document the equipment, assembly,
subassembly, or material for which the instruction is written.  Provide the
following drawings as applicable: fabrication details, wiring and connection
diagrams, electrical and piping schematics, block or logic diagrams, shop
drawings, installation drawings, layout and dimension drawings, and electrical
component fabrication drawings.


.2 Provide clear and legible illustrations, drawings, and exploded views to enable
easy identification of the items.  When illustrations omit the part numbers and
description, both the illustrations and separate listing shall show the index,
reference, or key number which will cross-reference the illustrated part to the listed
part.  Parts shown in the listings shall be grouped by components, assemblies, and
subassemblies.


.5 Tab 5 - Bills of Materials


.1 Provide a clear, legible copy of the Bill of Materials that was shipped with the
equipment.  The Bill of Materials should list all equipment, instruments,
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components, accessories, tools, and other items that were shipped with the
equipment.


.6 Tab 6 - Lubrication Data


.1 Provide a table showing recommended lubricants for specific temperature ranges
and applications.


.2 Provide charts with a schematic diagram of the equipment showing lubrication
points, recommended types and grades of lubricants, and capacities.


.3 If the equipment or instrument is not lubricated, add a sheet under this Tab with the
words "Not Applicable".


.7 Tab 7 - Warranties


.1 Provide a copy of all written warranties and guarantees required by the Contract
Documents for the specific pieces of equipment or instruments and provide all
additional manufacturer's standard warranties and guarantees received by the
Contractor.  Indicate the time frame of each warrant or guarantee.


1.8 Field Changes / As-Built Info


.1 Following the acceptable installation and operation of an equipment item, modify and
supplement the item's instructions and procedures to reflect any field changes / as-built
installation or information requiring field data.


2. PRODUCTS


Not Applicable.


3. EXECUTION


Not Applicable.


END OF SECTION
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CLEANING


1. GENERAL


1.1 Related Sections


.1 Related sections include but are not limited to:


.1 Section 01 74 50.


1.2 Project Cleanliness


.1 Maintain Work in tidy condition, free from accumulation of waste products and debris.


.2 Remove any dirt or dust deposited by the Contractor and/or caused by construction activities
within the Raw Water Intake including adjacent areas on a regular basis or as directed by the
Consultant/Owner.


.3 Remove waste materials from the Site at weekly regularly scheduled times or dispose of as
directed by the Consultant/Owner. Do not burn waste materials on Site.


.4 Make arrangements with and obtain permits from authorities having jurisdiction for disposal
of waste and debris.


.5 Provide on-site containers for collection of waste materials and debris.


.6 Provide and use marked separate bins for recycling. Refer to Section 01 74 50.


.7 Dispose of waste materials and debris at designated dumping areas off Site.


.8 Clean interior areas prior to start of finishing Work, and maintain areas free of dust and other
contaminants during finishing operations.


.9 Store volatile waste in covered metal containers, and remove from premises at end of each
working day.


.10 Provide adequate ventilation during use of volatile or noxious substances. Use of building
ventilation systems is not permitted for this purpose.


.11 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as
recommended by cleaning material manufacturer.


.12 Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall
on wet, newly painted surfaces nor contaminate building systems.


1.3 Final Cleaning


.1 When Work is Substantially Performed remove surplus products, tools, construction
machinery and equipment not required for performance of the remaining Work.


.2 Remove waste products and debris other than that caused by others, and leave Work clean and
suitable for occupancy.


.3 Prior to final review remove surplus products, tools, construction machinery and equipment.
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.4 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.


.5 Remove stains, spots, marks and dirt from decorative Work, electrical and mechanical fixtures,
furniture fitments, walls, and floors.


.6 Clean lighting reflectors, lenses, and other lighting surfaces.


.7 Vacuum clean and dust building interiors, behind grilles, louvres and screens.


.8 Inspect finishes, fitments and equipment and ensure specified workmanship and operation.


.9 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of grounds.


.10 Remove dirt and other disfiguration from exterior surfaces.


.11 Clean equipment and fixtures to sanitary condition; clean or replace filters of mechanical
equipment.


.12 Remove debris and surplus materials from crawl areas and other accessible concealed spaces.


1.4 Waste Management and Disposal


.1 Separate waste materials for recycling in accordance with Section 01 74 50.


2. PRODUCTS


.1 Not used.


3. EXECUTION


.1 Not used.


END OF SECTION
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CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL


1. GENERAL


1.1 Waste Management Goals


.1 Accomplish maximum control of solid construction waste.


.2 Preserve environment and prevent pollution and environment damage.


1.2 Definitions


.1 Class III: non-hazardous waste - construction renovation and demolition waste.


.2 Materials Source Separation Program (MSSP): consists of series of ongoing activities to
separate reusable and recyclable waste material into material categories from other types of
waste at point of generation.


.3 Recyclable: ability of product or material to be recovered at end of its life cycle and re-
manufactured into new product for reuse.


.4 Recycle: process by which waste and recyclable materials are transformed or collected for
purpose of being transferred into new products.


.5 Recycling: process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for purpose of using in altered form. Recycling does not include burning,
incinerating, or thermally destroying waste.


.6 Reuse: repeated use of product in same form but not necessarily for same purpose.  Reuse
includes:


.1 Salvaging reusable materials from re-modelling projects, before demolition stage, for
resale, reuse on current project or for storage for use on future projects.


.2 Returning reusable items including pallets or unused products to vendors.


.7 Salvage: removal of structural and non-structural materials from deconstruction/disassembly
projects for purpose of reuse or recycling.


.8 Separate Condition: refers to waste sorted into individual types.


.9 Source Separation: acts of keeping different types of waste materials separate beginning from
first time they became waste.


1.3 Documents


.1 Maintain at job site, one copy of following documents:


.1 Material Source Separation Plan.


1.4 Action and Informational Submittals


.1 Submittals in accordance with Section 01 33 00.
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.2 Prepare and submit following prior to project start-up:


.1 Submit one (1) electronic copy of Materials Source Separation Program (MSSP)
description.


1.5 Materials Source Separation Program (MSSP)


.1 Prepare MSSP and have ready for use prior to project start-up.


.2 Implement MSSP for waste generated on project in compliance with approved methods and
as reviewed by Consultant.


.3 Provide on-site facilities for collection, handling, and storage of anticipated quantities of
reusable and recyclable materials.


.4 Provide containers to deposit reusable and recyclable materials.


.5 Locate containers in locations, to facilitate deposit of materials without hindering daily
operations.


.6 Locate separated material(s) in area(s) which minimize material damage.


.7 Collect, handle, store on-site, and transport off-site, salvaged materials in separate condition.


.1 Transport to approved and authorized recycling facility.


.8 Collect, handle, store on-site, and transport off-site, salvaged materials in combined condition.


.1 Ship materials to site operating under Certificate of Approval.


.2 Materials must be immediately separated into required categories for reuse or recycling.


1.6 Storage, Handling and Protection


.1 Store materials to be reused, recycled and salvaged in Prime Contractor work area or alternate
locations as directed by the Consultant or Owner.


.2 Owner to designate materials for removal to be salvaged and handed over to the Owner.


.3 Unless specified otherwise, materials for removal shall be removed and disposed offsite at the
Town of Fort Smith Landfill by the Contractor.


.4 Protect, stockpile, store and catalogue salvaged items.


.5 Separate non-salvageable materials from salvaged items. Transport and deliver non-
salvageable items to licensed disposal facility.


.6 Protect surface drainage, mechanical and electrical from damage and blockage.


.7 Separate and store materials produced during dismantling of structures in designated areas.
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.8 Prevent contamination of materials to be salvaged and recycled and handle materials in
accordance with requirements for acceptance by designated facilities.


.1 On-site source separation is recommended.


.2 Remove co-mingled materials to off-site processing facility for separation.


.3 Provide waybills for separated materials.


1.7 Disposal of Wastes


.1 Do not bury rubbish or waste materials.


.2 Do not dispose of waste into waterways, sewers or building systems.


.3 Remove materials from deconstruction as deconstruction/disassembly Work progresses.


.4 Prepare project summary to verify destination and quantities on a material-by-material basis
as identified in pre-demolition material audit.


1.8 Scheduling


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


2. PRODUCTS


.1 Not Used.


3. EXECUTION


3.1 Application


.1 Handle waste materials not reused, salvaged, or recycled in accordance with appropriate
regulations and codes.


3.2 Cleaning


.1 Remove tools and waste materials on completion of Work, and leave work area in clean and
orderly condition.


.2 Clean-up work area as Work progresses.


.3 Source separate materials to be reused/recycled into specified sort areas.


3.3 Diversion of Materials


.1 The diversion of waste material from landfills is highly encouraged. Separate recyclable and
reusable materials where possible.


.2 On-site sale of salvaged, recovered, reusable, or recyclable material is not permitted.
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3.4 Canadian Governmental Departments Chief Responsibility for the Environment


.1 Schedule E - Government Chief Responsibility for the Environment:


Territory Address General Inquiries


NWT GNWT Environment and
Climate Change
PO Box 1320
Yellowknife, NT X1A
2L9


867-767-9055


                                                         END OF SECTION
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SPARE PARTS


1. GENERAL


1.1 Related Sections


.1 Related sections include but are not limited to:


.1 Section 01 73 50.


.2 Divisions 1 to 26.


1.2 General Requirements


.1 Specific requirements for maintenance materials, tools and spare parts are specified in
individual Specification Sections.


.2 Supply special tools, wrenches, and accessories that are required for removing worn parts,
making adjustments, and carrying out maintenance works.


.3 Deliver maintenance materials, spare parts and special tools not more than eight weeks in
advance of operation testing of the associated system, and not later than the start of
operational testing.


.4 Deliver spare parts, maintenance materials and special tools in boxes complete with packing
list and identified by box tag number and store in designated areas as directed by the
Consultant or Owner.


.5 Check and confirm delivery of maintenance materials, spare parts and special tools.  Provide
assistance for placing boxes on shelving.  An Owner representative will be required for the
acceptance of spare parts.


.6 Prepare lists of maintenance materials, special tools and spare parts for inclusion in
operation and maintenance manuals as specified in Section 01 73 50.


.1 Provide transmittal form listing all materials/tools furnished for review and acceptance
by the Owner/Consultant.


.2 Spare parts and special tools list shall be organized by Specification section and
equipment number.


.3 Label boxes with equipment tag numbers referencing spare parts.


.7 Do not use maintenance materials, special tools and spare parts without Consultant’s
permission.  If authorized to do so, promptly replace.


1.3 Maintenance Materials


.1 Deliver specified items packaged to prevent damage.


.2 Identify, on carton or package, equipment, system or area, as applicable, where item is to be
used.
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1.4 Special Tools


.1 Assemble special tools as specified.


.2 Tag each tool with the manufacturer’s part number and equipment tag, if applicable.


.3 Include instruction on intended use of tool with the tool when delivered.


1.5 Spare Parts


.1 Assemble spare parts as specified.


.2 Tag each spare part with the manufacturer’s part number and equipment tag, if applicable.


.3 Include installation instructions as applicable with the spare part when delivered.


2. PRODUCTS


.1 Not Used.


3. EXECUTION


.1 Not Used.


END OF SECTION
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CLOSEOUT PROCEDURES


1. GENERAL


1.1 Description


.1 This section describes administrative procedures preceding preliminary and final inspections
of Work.


1.2 Reference Documents


.1 CCDC 2, Stipulated Price Contract


1.3 Closeout Submittals


.1 Submit the following in accordance with Section 01 33 00 and Section 01 73 50:


.1 Letters of Assurance for professional design and review from those professionals
engaged by the Contractor under the provisions of the Contract, including all
applicable sealed Shop Drawings.


.2 All required manufacturer’s inspections, certifications, guarantees, warranties as
specified in the Contract Documents.


.3 All maintenance manuals, operating instructions, maintenance and operating tools,
replacement parts or materials as specified in the Contract Documents.


.4 Certificates issued by all permit issuing authorities indicating approval of all
installations requiring permits.


.5 Certificates issued by all testing, commissioning, cleaning, inspection authorities and
associations as specified in the Contract Documents.


.6 All As-Built Drawings and as-installed documents in electronic form.


.7 A certificate issued by Workers' Safety and Compensation Commission confirming that
the Contractor has paid all assessments.


1.4 Inspection and Declaration


.1 Contractor's Inspection: Contractor and all Subcontractors shall conduct an inspection of
Work, identify deficiencies and defects, and repair as required to conform to Contract
Documents.


.1 Notify Consultant in writing of satisfactory completion of Contractor's Inspection and
that corrections have been made.


.2 Request Consultant Inspection.


.2 Consultant Inspection: Consultant, Owner and Contractor will perform inspection of Work
to identify obvious defects or deficiencies. Contractor shall correct Work accordingly.
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.3 Completion: submit written certificate that following have been performed:


.1 Work has been completed and inspected for compliance with Contract Documents.


.2 Defects have been corrected and deficiencies have been completed.


.3 Equipment and systems have been tested, commissioned, and are fully operational.


.4 Certificates required by regulatory authorities have been submitted.


.5 Operation of systems have been demonstrated to the Owner.


.6 Work is complete and ready for Final Inspection.


.4 Final Inspection: when items noted above are completed, request final inspection of Work by
the Owner, Consultant and Contractor. If Work is deemed incomplete by the Owner or
Consultant, complete outstanding items and request reinspection.


.5 Declaration of Substantial Performance of the Work: when Owner and Consultant consider
deficiencies and defects have been corrected and it appears requirements of the Contract
have been substantially performed, make application for certificate of Substantial
Performance meeting the requirement of the Builders Lien Act, RSA. Refer to General
Conditions General Conditions Clause 5.4 –Substantial Performance of the Work and
Payment of Holdback


.6 Commencement of Lien Period: date of Owner's acceptance of submitted declaration of
Substantial Performance shall be date for commencement of lien period.


.7 Commencement of Warranty Period: refer to Supplementary General Conditions.


.8 Final Payment: When Owner and Consultant consider final deficiencies and defects have
been corrected and it appears requirements of Contract have been totally performed, make
application for final payment.  Refer to General Conditions Clause 5.5 – Final Payment for
specifics to application and Supplementary General Conditions. If Work is deemed
incomplete, complete outstanding items and request reinspection.


.9 Payment of Holdback: After issuance of certificate of Substantial Performance of the Work,
submit an application for payment of holdback amount in accordance with the Builders Lien
Act, RSA and General Conditions Clause 5.4 –Substantial Performance of the Work and
Payment of Holdback


1.5 Warranty Inspection


.1 The Consultant will arrange and conduct with the Owner and the Contractor a warranty
inspection at the site prior to expiration of the warranty period.


2. PRODUCTS


.1 Not used.
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3. EXECUTION


.1 Not used.


END OF SECTION
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DEWATERING


Part 1 General


1.1 DESCRIPTION


.1 Provide all labour, materials, tools and equipment to supply and install a dewatering
system as required which will permit safe and proper execution of work.


.2 Design dewatering system which will provide a dry, clean and safe workspace within the
existing structures. The dewatering system and Dewatering Plan shall be authenticated by
a qualified Professional Engineer registered in the NWT.


.3 Install dewatering system to allow efficient construction of elements of the work .


.4 Obtain any required permits to install and operate dewatering system. Comply with all
applicable regulations and environmental requirements.


.5 Install all necessary sediment control ponds and other sediment control devices associated
with the discharge of water from the dewatering system.


1.2 RELATED SECTIONS


.1 Related sections include but are not limited to:


.1 Section 01 01 00


.2 Section 01 50 00


.3 Section 11 10 20


.4 Section 11 12 02


1.3 QUALIFICATIONS OF SUBCONTRACTORS


.1 Work of this Section shall be executed only by a Contractor or Subcontractor who has
adequate equipment and skilled tradesperson with proven experience in this type of work.


1.4 PROTECTION


.1 Protect existing installations, including buildings, structures, sewers, water lines, fences,
service poles, wires, underground services or paving located on this or adjoining
properties from damage while work of this Section is in progress.  Make good all damage
resulting thereto to the satisfaction of the Consultant.


1.5 MEASUREMENT FOR PAYMENT


.1 Payment for all Work performed under this Section shall be considered incidental to the
Work and shall include provision for all dewatering including associated environmental
protection required during the course of construction.
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Part 2 PRODUCTS


2.1 MATERIAL


.1 All equipment and materials used in the dewatering system and in its construction, shall
be in good condition and capable of trouble-free continuous operation.  No marginal
design or equipment showing excessive wear will be accepted.


Part 3 EXECUTION


3.1 EXAMINATION


.1 Examine the site and determine the nature and extent of material which will be dewatered
and other pertinent site conditions. No allowances will be made by the Owner for
difficulties encountered or expenses incurred due to any site condition visible or known to
exist prior to tender closing.


3.2 DESIGN AND INSTALLATION OF DEWATERING SYSTEM


.1 The Contractor shall prepare and submit a Dewatering Plan for the Consultant’s review a
minimum of four (4) weeks prior to the planned implementation of the dewatering
system.


.1 Dewatering Plan shall include details of dewatering locations (number, depth),
pumping system details (number of pumps, flowrates, piping), proposed treatment
system, method of preventing fines migration, location of dewatering discharge,
monitoring plan, water quality testing plan, and any other details requested by the
Consultant.


.2 The Dewatering Plan / dewatering system design shall be authenticated by a qualified
Professional Engineer registered in NWT.


.2 The dewatering system shall be capable of controlling the water level below the ground
surface, by any means required, with all wells, connecting pipes, sumps, pumps,
treatment system and other equipment necessary to meet the dewatering requirements
specified herein.


.3 The dewatering system shall be capable of lowering the water level in the chambers and
cells to keep the Work area dry at all times.


.4 Accomplish method and operation of dewatering system in a manner which will preserve
the strength of the structures and will not result in damage to existing structures.


.5 Should any damage to the Work, in the opinion of the Consultant, be due to the
inadequacy or failure of the dewatering system in part or in total, then supply of all
labour, materials, and the performance of all Work necessary to carry out additional or
remedial Work resulting from such damage shall be undertaken at no additional cost to
the Owner.


.6 Dispose of water in such a manner so as not to be detrimental to public health,
environment, public and private property, or any portion of work completed or under
construction.
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.7 Insulate piping and fittings and provide shelter and heating as necessary to maintain
dewatering system in operation during cold weather.


3.3 DISCHARGE AND CONTROL OF WATER


.1 Water shall be disposed of so as not to be injurious to public health or safety, to property,
to the environment or to any part of the work completed or under construction.  Pumped
water shall not be discharged directly to drainage channels.  The pumped water shall be
directed to a sediment control pond (or other treatment method) prior to discharge.


.2 Discharged water quality must meet regulatory requirements.


.3 Settling ponds, sediment basins and other sediment control devices shall be constructed
and maintained in an effective, functioning and stable condition in accordance with local
requirements.


3.4 RECORDS


.1 Keep accurate records of the construction of the dewatering system.


.2 Keep records of quantity of water being pumped (including number of pumps operating
on a daily basis and associated flow rates) and water quality test results (in accordance
with regulatory requirements).


.3 Submit records to the Consultant.


3.5 MAINTENANCE AND REMOVAL OF DEWATERING SYSTEM


.1 Maintain the dewatering system in good repair to perform its function at design capacity
until the structure and related piping is complete to the satisfaction of the Consultant.


.2 Repair of damage done to structure or pipes and corrective measures necessary due to
failure of the dewatering system or premature removal of the dewatering system shall be
at the Contractor’s expense.


.3 Removal of the dewatering system shall be in accordance with regulatory and Owner
requirements.


3.6 CLEANING


.1 Promptly as work proceeds and upon completion of Work, remove all surplus materials,
tools, equipment, and debris and leave place of work in a clean and tidy condition to
complete satisfaction of Consultant.


END OF SECTION
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DEMOLITION – MINOR WORKS


Part 1 General


1.1 GENERAL REQUIREMENTS


.1 This Section includes the following:


.1 Demolition and removal of buildings and structures


1.2 DEMOLITION AND REMOVAL OF SITE IMPROVEMENTS ADJACENT TO A
BUILDING SUMMARY
.1 or structure being demolished


1.3 RELATED REQUIREMENTS


.1 Section 01 74 00: Cleaning


1.4 REFERENCE STANDARDS


.1 CSA Group (CSA)


.1 CSA S350, Code of Practice for Safety in Demolition of Structures.


.2 Department of Justice Canada (Jus)


.1 Canadian Environmental Assessment Act (CEAA), 2012


.2 Canadian Environmental Protection Act (CEPA), 2012
.1 SOR/2003-2, On-Road Vehicle and Engine Emission Regulations.
.2 SOR/2006-268, Regulations Amending the On-Road Vehicle and Engine


Emission Regulations
.3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34
.4 Motor Vehicle Safety Act (MVSA), 1995
.5 Hazardous Materials Information Review Act, 1985


.3 National Fire Protection Association (NFPA)


.1 NFPA 241, Standard for Safeguarding Construction, Alteration, and Demolition
Operations


.4 National Research Council Canada (NRC)


.1 National Building Code of Canada 2015 (NBC).


.2 National Fire Code of Canada 2015 (NFC).


.5 Underwriters' Laboratories of Canada (ULC)


.1 CAN/ULC-S660, Standard for Non-metallic Underground Piping for Flammable
and Combustible Liquids


.2 ULC/ORD-C58.15, Overfill Protection Devices for Flammable Liquid Storage
Tanks


.3 ULC/ORD-C58.19, Spill Containment Devices for Underground Flammable
Liquid Storage Tanks
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.6 U.S. Environmental Protection Agency (EPA)/Office of Water


.1 EPA CFR 86.098-10, Emission standards for 1998 and later model year Otto-
cycle heavy-duty engines and vehicles


.2 EPA CFR 86.098-11, Emission standards for 1998 and later model year diesel
heavy-duty engines and vehicles


.3 EPA 832/R-92-005, Storm Water Management for Construction Activities:
Developing Pollution Prevention Plans and Best Management Practices.


1.5 DEFINITIONS


.1 Demolition: rapid destruction of building following removal of hazardous materials.


.2 Hazardous Materials: dangerous substances, dangerous goods, hazardous commodities
and hazardous products, may include but not limited to: asbestos PCB's, CFC's, HCFC's
poisons, corrosive agents, flammable substances, ammunition, explosives, radioactive
substances, or other material that can endanger human health or wellbeing or
environment if handled improperly.


.3 Waste Management Coordinator (WMC): Contractor representative responsible for
supervising waste management activities as well as coordinating related required
submittal and reporting requirements.


.4 Construction Waste Management Plan (CWM Plan): Written plan addressing
opportunities for reduction, reuse, or recycling of materials.


.5 Construction Waste Management Report (CWM Report): Written report identifying
actual materials that formed CWM Plan for reduction, reuse, or recycling of materials.


1.6 ADMINISTRATIVE REQUIREMENTS


.1 Coordination: Coordinate with Consultant for the material ownership including but not
limited to:


.1 Except for items or materials indicated to be reused, salvaged, reinstalled, or
otherwise indicated to remain Owner's property, demolished materials shall
become Contractor’s property and shall be removed from Project site.


.2 Historic items, relics, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, antiques,
and other items of interest or value to Owner that may be encountered during
demolition remain Owner's property.


.2 Pre-Demolition Meetings:


.1 Convene pre-installation meeting 1 week prior to beginning work of this Section,
with Consultant in accordance with Section 01 20 00 - Project Meetings.


.3 Scheduling:


.1 Employ necessary means to meet project time lines without compromising
specified minimum rates of material diversion.


.2 In event of unforeseen delay notify Consultant and Owner.
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1.7 ACTION AND INFORMATIONAL SUBMITTALS


.1 Action Submittals: Provide the following submittals before starting any work of this
Section:


.1 Shop Drawings: Submit drawings stamped and signed by professional engineer
registered or licensed in the Northwest Territories as follows:


.2 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.3 Schedule of Demolition Activities: Coordinate with Construction Progress
Schedule.


.2 Informational Submittals: Provide the following submittals when requested by the
Consultant:


.1 Qualification Data: Submit information for companies and personnel indicating
their capabilities and experience to perform work of this Section including; but
not limited to, lists of completed projects with project names and addresses,
names and addresses of Owner, for work of similar complexity and extent.


1.8 QUALITY ASSURANCE


.1 Regulatory Requirements:  Ensure Work is performed in compliance with CEPA, CEAA,
TDGA, applicable Provincial/Territorial and Municipal regulations.


.2 Comply with hauling and disposal regulations of Authority Having Jurisdiction.


.3 Standards: Comply with ANSI A10.6 and NFPA 241.


1.9 SITE CONDITIONS


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


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


.1 Proceed only after receipts of written instructions have been received from the
Consultant.


.3 Notify Consultant before disrupting building access or services.


.4 Environmental protection:


.1 Ensure Work is done in accordance with specifications.


1.10 EXISTING CONDITIONS


.1 Hazardous Materials: It is not expected that hazardous materials will be encountered in
the Work.


.1 Hazardous materials will be as defined in the Hazardous Materials Act.


.2 Hazardous materials will be removed by Owner before start of the Work.


.3 If materials suspected of containing hazardous materials are encountered, do not
disturb; immediately notify Consultant and Owner. Hazardous materials will be
removed by Owner under a separate contract or as a change to the Work.
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Part 2 Products


2.1 TEMPORARY SUPPORT STRUCTURES


.1 Design temporary support structures required for demolition work and underpinning and
other foundation supports necessary for the project using a qualified professional
engineer registered or licensed in province or territory of the Work.


2.2 SOIL MATERIALS


.1 Satisfactory Soils: Provide soils to restore original grade.


2.3 EQUIPMENT


.1 Equipment and heavy machinery:


.2 On-road vehicles to: CEPA-SOR/2003-2, On-Road Vehicle and Engine Emission
Regulations


.3 Off-road vehicles to: EPA CFR 86.098-1.


.4 Machinery running only while in use, except where extreme temperatures prohibit
shutting machinery down.


Part 3 Execution


3.1 EXAMINATION


.1 Survey existing conditions and correlate with requirements indicated to determine extent
of demolition required.


.2 Review Project Record Documents of existing construction provided by Owner.


.3 Owner does not guaranty that existing conditions are the same as those indicated in
Project Record Documents.


.4 Inventory and record the condition of items being removed and salvaged.


.5 When unanticipated mechanical, electrical, or structural elements are encountered,
investigate and measure the nature and extent of the element.


.6 Promptly submit a written report to Consultant.


.7 Perform an engineering survey of condition of building to determine whether removing
any element might result in structural deficiency or unplanned collapse of any portion of
structure or adjacent structures during demolition operations.


.8 Verify that hazardous materials have been remediated before proceeding with demolition
operations.


3.2 PREPARATION


.1 Existing Utilities: Locate, identify, disconnect, and seal or cap off indicated utilities
serving buildings and structures being demolished:


.1 Arrange to shut off indicated utilities with utility companies.
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.2 If utility services are required being removed, relocated, or abandoned, before
proceeding with building demolition provide temporary utilities that bypass
buildings and structures being demolished and that maintain continuity of service
to other buildings and structures.


.3 Cut off pipe or conduit a minimum of 610mm (24”) below grade.


.4 Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing.


.2 Existing Utilities: Refer to Mechanical and Electrical Divisions for shutting off,
disconnecting, removing, and sealing or capping utilities.


.3 Do not start demolition work until utility disconnecting and sealing have been completed
and verified in writing:


.1 Remove and recycle refrigerant from air-conditioning equipment before starting
demolition.


.4 Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or
structural support to preserve stability and prevent unexpected movement or collapse of
construction being demolished:


.1 Strengthen or add new supports when required during progress of demolition.


.5 Removed and Salvaged Items: Comply with the following:


.1 Clean salvaged items of dirt and demolition debris.


.2 Pack or crate items after cleaning.


.3 Identify contents of containers.


.4 Store items in a secure area until delivery to Owner.


.5 Transport items to Owner's storage area designated by Owner.


.6 Protect items from damage during transport and storage.


3.3 PROTECTION


.1 Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other
building facilities during demolition operations.


.2 Existing Items to Remain: Protect construction indicated to remain against damage and
soiling during demolition.


.3 When permitted by Consultant, items may be removed to a suitable, protected storage
location during demolition and cleaned and reinstalled in their original locations after
demolition operations are complete.


.4 Existing Utilities: Maintain utility services indicated to remain and protect them against
damage during demolition operations:


.1 Do not interrupt existing utilities serving adjacent occupied or operating facilities
unless authorized in writing by Owner and Authority Having Jurisdiction.


.2 Provide temporary services during interruptions to existing utilities, as acceptable
to Owner and to Authority Having Jurisdiction:
.1 Provide at least 72 hours' notice to Owner if shutdown of service is


required during changeover.
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.5 Temporary Protection: Erect temporary protection, such as walks, fences, railings,
canopies, and covered passageways, where required by Authority Having Jurisdiction and
as indicated in Section 01 56 00.


.6 Comply with requirements in Section 01 56 00 & 01 74 00:


.1 Protect existing site improvements, appurtenances, and landscaping to remain.


.2 Provide temporary barricades and other protection required to prevent injury to
people and damage to adjacent buildings and facilities to remain.


.3 Provide protection to ensure safe passage of people around building demolition
area and to and from occupied portions of adjacent buildings and structures.


.4 Protect walls, windows, roofs, and other adjacent exterior construction that are to
remain and that are exposed to building demolition operations.


3.4 SITE RESTORATION & REPAIRS


.1 Below Grade Areas: Rough grade below grade areas ready for further excavation or new
construction.


.2 Site Grading: Uniformly rough grade area of demolished construction to a smooth
surface, free from irregular surface changes.


.3 Provide a smooth transition between adjacent existing grades and new grades.


.4 General: Promptly repair damage to adjacent construction caused by demolition
operations.


.5 Where repairs to existing surfaces are required, patch to produce surfaces suitable for
new materials.


.6 Restore exposed finishes of patched areas and extend restoration into adjoining
construction in a manner that eliminates evidence of patching and refinishing.


3.5 DEMOLITION - GENERAL


.1 General: Demolish indicated existing buildings and structures completely.


.2 Use methods required to complete the Work within limitations of governing regulations
and as follows:


.1 Do not use cutting torches until work area is cleared of flammable materials.


.2 Maintain fire watch and portable fire-suppression devices during flame-cutting
operations.


.3 Maintain adequate ventilation when using cutting torches.


.4 Locate building demolition equipment and remove debris and materials so as not
to impose excessive loads on supporting walls, floors, or framing.


.3 Engineering Surveys: Perform surveys as the Work progresses to detect hazards that may
result from building demolition activities.


.4 Site Access and Temporary Controls: Conduct building demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and
other adjacent occupied and used facilities:
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.1 Do not close or obstruct streets, walks, walkways, or other adjacent occupied or
used facilities without permission from Owner and Authority Having
Jurisdiction.


.2 Provide alternate routes around closed or obstructed traffic ways if required by
Authority Having Jurisdiction.


.3 Use water mist and other suitable methods to limit spread of dust and dirt.


.4 Comply with governing environmental-protection regulations.


.5 Do not use water when it may damage adjacent construction or create hazardous
or objectionable conditions, such as ice, flooding, and pollution.


3.6 DISPOSAL OF DEMOLISHED MATERIALS


.1 Except for items or materials indicated being recycled, reused, salvaged, reinstalled, or
otherwise indicated to remain Owner's property, remove demolished materials from
Project site and legally dispose of them in an EPA-approved landfill:


.1 Do not allow demolished materials to accumulate on-site.


.2 Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.


.2 Burning: Do not burn demolished materials.


.3 Disposal: Transport demolished materials off Owner's property and legally dispose of
them.


3.7 CLEANING


.1 Progress Cleaning:


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.


.3 Refer to demolition drawings and specifications for items to be salvaged for reuse.


.4 Waste Management: separate waste materials for recycling.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


END OF SECTION
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CONCRETE RESTORATION


Part 1 General


1.1 SECTION INCLUDES


.1 Work requirements for concrete restoration and waterproofing in accordance with Section
01 01 00 - Summary of Work including the following:


.1 Chipping and breaking out all deteriorated, spalled and delaminated concrete,
defective cold joints, and the subsequent filling of voids, cracks and rebuilding of
exterior surface profiles.


.2 Coating of exterior wall and roof surfaces.


.3 Coating of interior wall and ceiling surfaces.


.4 Sealing of exterior door/hatchway/window frame to concrete joints, conduit holes
and penetrations.


1.2 REFERENCE STANDARDS


.1 ASTM International (ASTM)


.1 ASTM C109/C109M-[16a], Standard Test Method for Compressive Strength of
Hydraulic Cement Mortars (Using 2-in. (50-mm) Cube Specimens).


.2 ASTM C157/C157M-[08(2014)e1], Standard Test Method for Length Change of
Hardened Hydraulic-Cement Mortar and Concrete.


.3 ASTM C190-[85], Method of Test for Tensile Strength of Hydraulic Cement
Mortars.


.4 .ASTM C348-[14], Standard Test Method for Flexural Strength of Hydraulic-
Cement Mortars.


.5 ASTM C469/C469M-[14], Standard Test Method for Static Modulus of
Elasticity and Poisson's Ratio of Concrete in Compression.


.6 ASTM C496/C496M-[17] Standard Test Method for Splitting Tensile Strength of
Cylindrical Concrete Specimens


.7 ASTM C596-[09(2017)], Standard Test Method for Drying Shrinkage of Mortar
Containing Hydraulic Cement.


.8 ASTM C666/C666M-[15], Standard Test Method for Resistance of Concrete to
Rapid Freezing and Thawing.


.9 ASTM C779/C779M-[12], Standard Test Method for Abrasion Resistance of
Horizontal Concrete Surfaces.


.10 ASTM C1059/C1059M-[13], Standard Specification for Latex Agents for
Bonding Fresh To Hardened Concrete.


.11 ASTM C1202-[17], Standard Test Method for Electrical Indication of Concrete's
Ability to Resist Chloride Ion Penetration.


.2 Canadian General Standards Board (CGSB):


.1 CAN/CGSB-19.24-M90, Multicomponent, Chemical-Curing Sealing Compound.


.3 Transport Canada (TC)
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.1 Transportation of Dangerous Goods Act, 1992, c. 34 (TDGA).


.4 International Concrete Repair Institute (ICRI):


.1 ICRI Concrete Repair Terminology 2010.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
compounds and include product characteristics, performance criteria, physical
properties, finish and limitations.


.3 Submit a proposed work plan for approval by Departmental Representative and
Consultant. Work plan to include a list of materials and proposed plan to be implemented
to perform the work.


1.4 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


1.5 QUALITY ASSURANCE


.1 Manufacturer's Instructions: submit manufacturer's application instructions and special
handling criteria and cleaning procedures.


1.6 EXISTING CONDITIONS


.1 Examine Site conditions and existing surfaces to be restored.


.2 Apply exterior base and finish coatings during dry weather and when imminent weather
forecast is favourable to proper application and curing in accordance with manufacturer's
recommendations.


Part 2 Products


2.1 MATERIALS


.1 Patching compound (for 6-50 mm horizontal and 6-25 mm for vertical applications): fast
setting, non-shrink, premixed, requiring addition of water only, free of wax, metal, tar,
emulsion and calcium chloride.


.1 Compressive strength: to ASTM C109/C109M, 24 MPa at 24 h and 44 MPa at 28
days.


.2 Flexural strength: to ASTM C348, 6.8 MPa at 7 days, 8.5 MPa at 28 days.


.3 Tensile strength: to ASTM C190, 4 MPa at 7 days, 5.5 MPa at 28 days.


.4 Modulus of elasticity: to ASTM C469/C469M, 1.5 x 10Ž MPa at 28 days.


.2 Patching compound (for 6-25 mm horizontal applications): fast setting, non-shrink, one
component, polymer modified cementitious based, repair mortar.
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.1 Compressive strength: to ASTM C109/C109M, 17.4 MPa at 1 day; 38.2 MPa at 7
days; 52.1 MPa at 28 days.


.2 Flexural strength: to ASTM C348, 5.6 MPa at 1 day; 6.9 MPa at 7 days; 10.4
MPa at 28 days.


.3 Splitting tensile strength: to ASTM C496/C496M, 2.6 MPa at 1 day; 3.1 MPa at
7 days; 4.2 MPa at 28 days.


.4 Bond strength: to ASTM C1059/C1059M, 6.8 MPa at 1 day; 12.1 MPa at 7 days;
17.7 MPa at 28 days.


.5 Drying shrinkage: to ASTM C596, 28 day -0.093%.


.6 Rapid chloride permeability: to ASTM C1202, 28 day - 365/very low.


.7 Freeze/thaw resistance: to ASTM C666/C666M, (Procedure A), 300 cycles -
93.0% RDF.


.8 Abrasion Resistance: to ASTM C779/C779M, (Procedure A), depth of wear
0.419 mm/hour.


.3 Bonding agent: acrylic polymer emulsion formulated for bonding new concrete to cured
concrete, non-yellowing, water based, compatible with or recommended by patching
compound manufacturer.


.1 Compressive strength: to ASTM C109/C109M, 31 MPa at 28 days.


.2 Flexural strength: to ASTM C348, 12.4 MPa at 28 days.


.4 Base coating: cement base waterproof coating for concrete, chloride-free, premixed,
requiring addition of water and bonding agent, colour: white.


.1 Compressive strength: to ASTM C109/C109M, 42 MPa at 28 days.


.2 Flexural strength: to ASTM C348, 7 MPa at 28 days.


.3 Tensile strength: to ASTM C190, 3 MPa at 28 days.


.5 Finish coating: 100% acrylic emulsion paint for concrete; weather, alkali, acid and
mildew resistant, colour: grey colour from manufacturer's standard range.


.6 Fiber reinforced cementitious mortar: two part acrylic modified cement.


.1 Compressive strength: 41 MPa at 7 days, 57.2 MPa at 28 days, to ASTM
C109/C109M.


.2 Flexural strength: 5.3 MPa at 7 days, 11.0 MPa at 28 days, to ASTM C348.


.3 Bond strength: 13.8 MPa at 7 days, 20 MPa at 28 days to ASTM
C1059/C1059M.


.4 Rapid chloride permeability: 1600/low to ASTM C1202.


.7 Water: potable.


.8 Aggregate: 6 to 9 mm clean limestone or pea gravel.


.9 Joint filler: extruded polyethylene, closed cell, Shore A hardness 20, tensile strength, 140
to 200 kPa, outsized 30 to 50%, CFC free.


.10 Sealant: multi-component, chemical curing to CAN/CGSB-19.24, Type 2, Class B, white,
Ecologo certified, primer recommended by sealant
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2.2 EQUIPMENT


.1 Pneumatically operated scabbler with high-speed tungsten carbide tipped pistons to
pulverize protective coatings, laitance, and concrete substrate in a single process, leaving
surface clean with uniformly keyed texture, ready to receive new [protective coatings]
[toppings] [and overlays] and the following:


.1 Production rate: 1.9-2.8 m2/hour at 1.6 mm surface removal.


.2 Size: 305 mm long x 150 mm wide x 305 mm high.


.3 Air consumption: 1.7 m3/min.


.4 Vacuum flow:
.1 Interfacable with self-cleaning, high efficiency HEPA filtered vacuum.


.2 Mobile, high performance HEPA Vacuum/Drumming System as follows:


.1 Two-stage positive filtration of hazardous particles.
.1 First stage: Automatic self-cleaning by reverse-flow pulses of high


pressure air. Efficiency of 95% at 1 micron.
.2 Second stage: HEPA efficiency of 99.7% at 0.3 microns.


.2 Controlled-seal drum fill system to allow filling, sealing, removal and waste
drum replacement under controlled vacuum system.


.3 Size: 1219 mm long x 711 mm wide x 2134 mm high.


.4 Automatic, full-drum level alarm.


Part 3 Execution


3.1 SURFACE PREPARATION


.1 Remove protective coatings (using pneumatically operated scabbler and HEPA
vacuum/drumming system.


.1 Handle and dispose of hazardous materials in accordance with CEPA, TDGA,
Regional and Municipal regulations.


.2 Remove drums from site and dispose of in accordance with the Federal,
Provincial, Territorial and municipal regulations.


.2 Remove loose, spalled, cracked, eroded and disintegrated concrete to solid surface, 9 mm
minimum depth.


.3 Chisel under perimeter of areas to be patched.


.4 Sandblast loose rust and scale from exposed steel surfaces.


.5 Utilize dustless decontamination and surface preparation system for scabbling concrete
floors and slabs.


.6 Clean area of loose material, dirt, oil and scale.


.7 Clean cracks 6 mm thick or wider with pressurized water jet or sandblasting.


.8 Chip and break out all deteriorated concrete, previous repairs that are delaminated,
existing delaminations and defective cold joints to sound concrete.
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.9 Chip concrete away from exposed rusted surfaces of reinforcing bars, chipping to extend
for a distance of about 150 mm along the bars beyond evident rusting.


.1 If chipping operation results in a bar becoming debonded from the concrete, the
concrete behind the debonded bar shall be cut out to a depth of at least 25 mm.


.10 Rout out wall cracks wider than 1 mm to a width and depth of 6 mm minimum and clean
free of dust and debris, for subsequent filling (after sandblasting).


3.2 SANDBLASTING


.1 Provide temporary enclosure as required to limit contamination to within the boundaries
of the work site. Do not pollute water with overspray.


.2 Exterior surfaces of concrete surfaces, including ledges, soffits, cracks and joints shall be
"Brush-off-blast cleaned" to remove visible oil, grease, dirt, dust, loose concrete, loose
rust, and paint by compressed air nozzle sandblasting. Tightly adherent mill scale and
rust may remain on the surface.


.3 Blast clean exterior painted surfaces to repair uncovered deteriorations and delamination.


.4 Use suitable sandblasting equipment for heavy duty type with proper nozzles to provide
adequate air pressure and volume to efficiently and effectively prepare the surface.


.5 Protect main doors and other appurtenances either inserted in or adjoining the concrete
being sandblasted all times. Contractor is responsible for making good any damage at
their own expense.


.6 Remove rust to bare metal by sandblasting clean exposed spiral reinforcing at interior
buttress.


3.3 MIXING


.1 Patching Compound:


.1 Mix components in accordance with manufacturer's written instructions.


.2 Use drill mixer to mechanically mix components. Ensure components are
thoroughly mixed.
.1 Add up to 6.8 kg of aggregate to 25 kg bag of patching compound for


large cavities and patches in excess of 25 mm thick.
.3 Apply mix immediately.
.4 Dispose of not used mix immediately, do not retemper.


.2 Base Coating:


.1 Perform coating in accordance with manufacturer's written instructions.


.2 Mix 1 part bonding agent to 3 parts water.


.3 Add bonding mixture to base coating and mix to cement mortar consistency with
50 to 76 mm slump.


3.4 SURFACE REPAIRS
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.1 Rebuild surface profile following surface preparation, previously described, and fill with
patching compound and bonding agent.


.2 Install repair material in accordance with manufacturer's written instructions.


.3 Mix patching compound to batter consistency and apply by brush over dampened
concrete within patching area.


.4 Slush mix over old concrete within patching area with brush coat before filling patch with
heavier, trowel coat of patching compound.


.5 Place and level patching compound within five to ten minutes after mixing water is
added.


.6 Apply mix in successive 12 mm to 25 mm layers.


.1 Scratch first layer, cool with water and apply second layer within 15 to 20
minutes.


.7 Sponge float surface. If patch gets hot and turns light grey, cool by wetting. Keep patch
damp 30 to 45 minutes after filling.


.8 Repair scaled or spalled concrete and missing corners deeper or greater than 6 mm with
patching compound and bonding agent to render a regular flush surface.


.1 When rebuilding projecting concrete, such as cracked caps, key into existing
concrete by means of edge cutting at a minimum depth of 20 mm.


.9 Protect other trades work and/or other prepared surfaces from patching material spills.


3.5 SEALANT INSTALLATION


.1 Clean and dry joints before work starts.


.2 Insert joint filler where applicable to a depth of 1/2 joint width, minimum of 6 mm.


.3 Prime joints when recommended by sealant manufacturer.


.4 Apply sealant in accordance with manufacturer's instructions.


.5 Make surfaces smooth and concave.


3.6 INSPECTION


.1 The Consultant will inspect work for:


.1 Adherence to specific procedures and materials


.2 Final cleanliness and completion.


.3 No additional costs will be allowed by Contractor for additional labour or materials
required to provide specified performance level.


3.7 CLEANING


.1 Leave work area clean at end of each working day.


.2 Dispose of waste in accordance with applicable local, Territorial and National
regulations.
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.3 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.


.4 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 50 – Construction Waste Management and Disposal.


3.8 PROTECTION OF COMPLETED WORK


.1 Protect adjacent finished work against damage which may be caused by on-going work.


END OF SECTION
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CONCRETE REINFORCING


Part 1 General


.1 Section 03 30 00.01: Cast-in-Place Concrete.


1.2 REFERENCE STANDARDS


.1 All referenced standards shall be the current edition or the edition referenced by the
applicable Building Code in force at the time of building permit application, as noted on
Structural Drawings.


.2 Conform to the following Reference Standards:


.1 ACI SP-66, ACI Detailing Manual.


.2 ACI 318, Building Code Requirements for Structural Concrete.


.3 ASTM C 1116/ C1116M, Fiber-Reinforced Concrete.


.4 CSA A23.1/ A23.2, Concrete Materials and Methods of Concrete Construction/
Test Methods and Standard Practices for Concrete.


.5 CSA A23.3, Design of Concrete Structures.


.6 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement.


.7 CSA G164, Hot Dip Galvanizing of Irregularly Shaped Articles.


.8 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural
Quality Steel/Structural Quality Steel.


.9 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.


.10 RSI Reinforcing Steel Manual of Standard Practice


1.3 QUALITY ASSURANCE


.1 Perform concrete reinforcing work in accordance CSA A23.1.


.2 Submit certified copies of mill test report of reinforcement supplied, indicating physical
and chemical analysis.


1.4 SHOP DRAWINGS


.1 Submit bar lists and placing Drawings in accordance with Section 01 33 00.


.2 Clearly indicate bar sizes, spacing, locations and quantities of reinforcing steel and wire
fabric, bending and cutting schedules and supporting and spacing devices.
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.3 Details to conform to CSA A23.1, CSA A23.3, and RSIC Reinforcing Steel Manual of


Standard Practice.


.4 Detail placement of reinforcing where special conditions occur.


.5 Detail lap lengths and bar development lengths to CAN/CSA A23.3, unless otherwise
indicated.


.6 Hooks, bends laps and all other details are to be maintained in accordance with CSA
A23.1 and RSIC Reinforcing Steel Manual of Standard Practice.


.7 Submit samples and specifications of accessory materials prior to use.


.8 Delivery, Storage and Handling


.9 Deliver, handle and store reinforcement in a manner to prevent damage and
contamination.


.10 Deliver bars in bundles, clearly identified in relation to bar lists.


.11 Protect reinforcement from rust, dirt, grease, form oil and other bond-breaking
substances.


Part 2 Products


2.1 REINFORCING MATERIALS


.1 Reinforcing Steel: 400 MPa yield grade; deformed new billet steel bars conforming to
CSA G30.18 unless indicated otherwise; galvanized to CSA G164.


2.2 ACCESSORY MATERIALS


.1 Tie Wire: minimum 1.6 mm diameter annealed type, plastic coated for epoxy-coated
reinforcement.


.2 Chairs, Bolsters, Bar Supports, Spacers: shall conform to the requirements of CSA A23.1
and shall be approved by the Engineer. Bolsters, bar supports, and spacers shall be made
from Type 316 stainless steel or hot-dipped galvanized steel: chairs shall be made of high
performance concrete.


.3 Accessory materials shall be sized adequately for strength and support of reinforcing steel
during construction and meeting cover requirements.


.4 Side-form spacers shall be purpose-made of non-corrosive PVC.


.5 Concrete Bricks: acceptable for support of bottom layer of bars in foundations on grade.
Broken concrete blocks and wood supports are NOT acceptable.







Town of Fort Smith Section 03 20 00
Raw Water Intake Rehabilitation Page 3 of 4
60700851 May 2024


CONCRETE REINFORCING
.6 Mechanical Couplers:  shall develop at least 125 percent of the specified yield strength of


the bars, conforming to CSA A23.3, ACI 318, ACI 349, complete with temporary cap,
sizes as shown on Drawings.  D50 DBR with galvanized finish by Dayton, or approved
equal.  Couplers which require threads to be cut into the bar are not acceptable.


Part 3 Execution


3.1 EXAMINATION


.1 Before starting the Work, examine work done by others which affects the Work.


.2 Review any conditions which would prejudice proper completion of the Work.


.3 Commencement of the Work implies acceptance of existing conditions.


3.2 FABRICATION


.1 Fabricate reinforcing steel in accordance with CSA A23.1, ACI SP-66, and RSIC
Reinforcing Steel Manual of Standard Practice.


.2 Locate reinforcing splices not indicated on Drawings at points of minimum stress.


.3 Fabricate within the following tolerances:


.1 Sheared length:  ±25 mm.


.2 Stirrups, ties and spirals:  ±10 mm.


.3 Other bends:  ±25 mm.


.4 Welding of reinforcing bar is not permitted.


.5 Use of mechanical couplers is permitted if required.  Thread reinforcing steel as required
to suit Mechanical Coupler manufacturer’s requirements.


.6 All bending shall be done cold with a suitable machine accurately producing all lengths,
depths and radii shown on the bending details.


.7 After initial fabrication, reinforcing steel shall not be rebent or straightened unless so
indicated on the Drawings.


.8 Where field bending is authorized by the Engineer, bend without heat, applying slow and
steady pressure. Replace bars which develop cracks or splits.


.9 Heating of reinforcing steel will not be permitted.
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3.3 INSTALLATION


.1 Place reinforcing steel in accordance with reviewed placing Drawings and CSA A23.1.
Chair slab reinforcing not further apart than 1.2 m in either direction.


.1 Adequately support reinforcing, and secure against displacement within
tolerances permitted.


.2 Unless noted otherwise on the Drawings, place reinforcing steel to provide concrete
cover, as follows:


.1 Surfaces cast against earth:  75 mm


.2 All other:  60 mm


.3 Maintain alignment within the tolerances noted in CSA A23.1.


.4 Do not disturb or damage vapour barrier while placing reinforcing steel.


.5 Install Mechanical Couplers in accordance with the coupler manufacturer’s written
instructions.


.6 Safety Protection for Reinforcing Ends


.1 Highly visible protection safety caps or other acceptable safety product shall be
installed for all reinforcing ends immediately following placement of bars.


.2 The reinforcing end protection shall be made secure so that accidental contact
will not easily dislodge the protection. Dislodged protection shall be re-installed
immediately.


3.4 CLEANING


.1 Ensure concrete reinforcing is clean and free from oil and deleterious matter.


.2 Remove all loose scale, loose rust and other deleterious matter from surfaces of
reinforcing.


END OF SECTION
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Part 1 General


1. RELATED REQUIREMENTS


1. Section


2. REFERENCES


1. ASTM International


1. ASTM A 185/A 185M-07, Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete.


2. ASTM D 260-86(2001), Standard Specification for Boiled Linseed Oil.
3. ASTM D 1751-04, Standard Specification for Preformed Expansion Joint Filler


for Concrete Paving and Structural Construction (Non extruding and Resilient
Bituminous Types).


2. Canadian General Standards Board (CGSB)


1. CAN/CGSB-19.24-M90, Multicomponent, Chemical-Curing Sealing Compound.


3. CSA International


1. CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.


2. CSA A3000, Cementitious Materials Compendium (Consists of A3001, A3002,
A3003, A3004 and A3005).


3. CAN/CSA-G30.18, Billet-Steel Bars for Concrete Reinforcement.


3. ADMINISTRATIVE REQUIREMENTS


1. Pre-installation Meetings: in accordance with Section 01 31 00 - Construction Progress
Schedule - Critical Path Method (CPM) Section 01 31 00 - Construction Progress
Schedules - Bar (GANTT) Chart, convene pre-installation meeting one week prior to
beginning concrete works.


1. Ensure key personnel, site supervisor, Departmental Representative, Consultant,
specialty contractor - finishing, forming, concrete producer, testing laboratories
attend.


2. Verify project requirements.


4. ACTION AND INFORMATIONAL SUBMITTALS


1. Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2. Shop Drawings:


1. Submit placing drawings prepared in accordance with plans to clearly show size,
shape, location and necessary details of reinforcing.
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2. Submit drawings showing formwork and falsework design to: CSA A23.1/A23.2.
3. Submit drawings stamped and signed by professional engineer registered or


licensed in the Northwest Territories of Canada.


3. At least 4 weeks prior to beginning Work, inform the Consultant of source of fly ash.


1. Do not change source of fly ash without written approval of the Consultant.


4. At least 4 weeks prior to beginning Work, submit to the Consultant samples of following
materials proposed for use: curing compound and joint filler.


5. Submit samples of materials to be used in concrete mix for testing as follows:


1. 1 kg Supplementary cementing materials.
2. 1 kg blended hydraulic cement.
3. 1 kg admixture.
4. Fine and coarse aggregate.
5. 1 kg fly ash.


6. Provide testing, inspection results and reports for review by the Consultant and do not
proceed without written approval when deviations from mix design or parameters are
found.


7. Concrete hauling time: provide for review by the Consultant deviations exceeding
maximum allowable time of 120 minutes for concrete to be delivered to site of Work and
discharged after batching.


5. QUALITY ASSURANCE


1. Provide to the Consultant, 4 weeks minimum prior to starting concrete work, valid and
recognized certificate from plant delivering concrete.


1. Quality Control Plan: provide written report to the Consultant verifying
compliance that concrete in place meets performance requirements.


2. Sustainability Standards Certification:


1. Construction Waste Management: provide copy of plan.
2. Recycled Content:


1. Provide listing of recycled content products used.
2. When Supplementary Cementing Materials (SCMs) are used, provide


evidence to certify reduction in cement from Base Mix to Actual SCMs
Mix, as percentage.


6. DELIVERY, STORAGE AND HANDLING


1. Delivery and Acceptance Requirements:


1. Concrete hauling time: deliver to site of Work and discharged within 90 minutes
maximum after batching.


2. Do not modify maximum time limit without receipt of prior written agreement
from the Consultant and concrete producer as described in CSA A23.1/A23.2.
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3. Deviations to be submitted for review by the Consultant.


2. Concrete delivery: ensure continuous concrete delivery from plant meets CSA
A23.1/A23.2.


3. Packaging Waste Management: remove for reuse and return by manufacturer of pallets,
crates, padding, and packaging materials in accordance with Section 01 74 50 –
Construction Waste Management and Disposal.


Part 2 PRODUCTS


1. DESIGN CRITERIA


1. Alternative 1 - Performance: to CSA A23.1/A23.2, and as described in MIXES of PART
2 - PRODUCTS.


2. PERFORMANCE CRITERIA


1. Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as
established by the Consultant and provide verification of compliance as described in
PART 1 - QUALITY ASSURANCE.


3. MATERIALS


1. Cement: to CSA A3001, Type GU.


1. Reduction in cement from Base Mix to Actual Supplementary Cementing
Materials (SCMs) Mix, as percentage.


2. Blended hydraulic cement: Type GUb to CSA A3001.
3. Supplementary cementing materials: with minimum 20% Type F fly ash replacement N,


by mass of total cementitious materials to CSA A3001.
4. Water: to CSA A23.1/A23.2.
5. Reinforcing bars: to CAN/CSA-G30.18, Grade 400.
6. Welded steel wire fabric: to ASTM A 185.
7. Premoulded joint filler:


1. Bituminous impregnated fibreboard: to ASTM D 1751.


8. Joint sealer/filler: grey to CAN/CGSB-19.24, Type 1, Class B.
9. Sealer: boiled linseed oil to ASTM D 260, mixed with mineral spirits 1:1 proprietary


poly-siloxane resin blend.
10. Other concrete materials: to CSA A23.1/A23.2.


4. MIXES


1. Provide concrete mixed in accordance with requirements of CSA A23.1 and this
Specification Section. Pay all cost for the mix design.


1. Seclect mix designs based on historical test data or trial batches that statically
demonstrate conformance to the specified requirements. Ensure concrete supplier
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meets performance criteria as established below and provide verification of
compliance as described in PART 3 - VERIFICATION.


2. Provide concrete mix to meet following requirements:


1. Workability: free of surface blemishes, loss of mortar, colour variations
and segregation.


2. Durability and class of exposure: as shown in drawing general notes.
3. Compressive strength to suit exposure class as specified.
4. Aggregate size: 20 mm maximum.
5. Supplementary cementing materials: with minimum 20% Type F fly ash


replacement, by kg/m³ of total cementitious material.


3. Concrete supplier's certification.
4. Provide quality management plan to ensure verification of concrete quality to


specified performance.
5. Testing to meet requirements of CSA A23.1.


Part 3 EXECUTION


1. PREPARATION


1. Provide the Consultant 48 hours notice before each concrete pour.
2. Place concrete reinforcing in accordance with Section 03 20 00 - Concrete Reinforcing.
3. During concreting operations:


1. Development of cold joints not allowed.
2. Ensure concrete delivery and handling facilitates placing with minimum of


rehandling, and without damage to existing structure or Work.
3. Protect previous Work from staining.
4. Clean and remove stains prior to application of concrete finishes.


2. INSTALLATION/¸ APPLICATION


1. Do cast-in-place concrete work in accordance with CSA A23.1/A23.2.
2. Sleeves and inserts:


1. Cast in sleeves, ties, slots, anchors, reinforcement, frames, conduit, bolts,
waterstops, joint fillers and other inserts required to be built-in.


2. Sleeves and openings greater than 100 mm x 100 mm not indicated, must be
reviewed by the Consultant.


3. FINISHES


1. Formed surfaces exposed to view: sack rubbed finish in accordance with CSA
A23.1/A23.2.


2. Interior floor slabs to receive epoxy requiring smooth surface: initial finishing operations
followed by final finishing comprising mechanical floating and steel trowelling as
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specified in CSA A23.1/A23.2 to produce hard, smooth, dense trowelled surface free
from blemishes.


3. Equipment pads: provide smooth trowelled surface.
4. Pavements, walks, curbs and exposed site concrete:


1. Screed to plane surfaces and use wood floats.
2. Provide round edges and joint spacings using standard tools.
3. Trowel smooth to provide lightly brushed non-slip finish.


4. CONTROL JOINTS


1. Cut and Form control joints in slabs on grade at locations indicated, to CSA A23.1/A23.2
and install specified joint sealer/filler.


5. EXPANSION AND ISOLATION JOINTS


1. Install premoulded joint filler in expansion and isolation joints full depth of slab flush
with finished surface to CSA A23.1/A23.2.


6. CURING


1. Use curing compounds compatible with applied finish on concrete surfaces free of
bonding agents and to CSA A23.1/A23.2.


7. SEALING APPLICATION


1. After curing is complete, apply two even coats of linseed oil mixture to clean dry
surfaces, each at 8 m² /L. Allow first coat to dry before applying second coat.


8. SITE TOLERANCES


1. Concrete floor slab finishing tolerance to CSA A23.1/A23.2.


9. FIELD QUALITY CONTROL


1. Concrete testing: to CSA A23.1/A23.2 by testing laboratory designated and paid for by
Contractor.


10. CLEANING


1. Clean in accordance with Section 01 74 00 - Cleaning.
2. Use trigger operated spray nozzles for water hoses.
3. Designate cleaning areas for tools to limit water use and runoff.
4. Cleaning of concrete equipment to be done in accordance with Section 01 74 50


Construction Waste Management and Disposal.


END OF SECTION
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COMMON WORK RESULTS FOR MASONRY


Part 1 GENERAL


1.1 RELATED SECTIONS


.1 Masonry Mortar and Grout: Section 04 05 12


.2 Masonry Accessories: Section 04 05 23


.6 Concrete Masonry Units Section 04 22 00


.3 Metal Fabrications: Section 05 50 00


.4 Steel Doors and Frames: Section 08 11 14


1.2 RELATED SECTIONS


.1 Canadian Standards Association (CSA)


.1 CSA A165 Series-14, CSA Standards on Concrete Masonry Units (Consists of
A165.1, A165.2 and A165.3).


CSA A179-14, Mortar and Grout for Unit Masonry.


.2 CSA A370-14, Connectors for Masonry.


CSA A371-14, Masonry Construction for Buildings.


.3 CSA S304.1-04, Design of Masonry Structures.


.2 International Masonry Industry All-Weather Council (IMIAC)


.1 Recommended Practices and Guide Specification for Cold Weather Masonry
Construction.


1.3 SUBMITTALS


.1 Submit in accordance with Section 01 33 00.


.2 Product Data


.1 Submit manufacturer's instructions, printed product literature and data sheets for
masonry and include product characteristics, performance criteria, physical size,
finish and limitations.


.3 Samples: when requested, provide samples as follows:


.1 Six of each type of masonry block unit specified, including special shapes,
supplemented with specific requirements in Sections
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.2 Two of each type of masonry accessory and flashing specified


.3 Two of each type of masonry anchorage, reinforcement and connector proposed
for use.


.4 Certificates: submit manufacturer's product certificates certifying materials comply with
specified requirements.


.5 Installer Instructions: provide manufacturer's installation instructions, including storage,
handling, safety and cleaning.


.6 Manufacturer's Reports: provide written reports prepared by manufacturer's on-site
personnel to include:


.1 Verification of compliance of work with Contract.


.2 Site visit reports providing detailed review of installation of work, and installed
work.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials off ground in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


Store and protect packages from nicks, scratches, and blemishes.


.2 Keep materials dry until use.


Store under waterproof cover on pallets or plank platforms held off ground by means of
plank or timber skids.


.3 Replace defective or damaged materials with new.


1.5 WASTE MANAGEMENT AND DISPOSAL


.1 Separate and recycle waste materials in accordance with Section 01 74 50 - Construction
Waste Management and Disposal.


.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.


.3 Collect and separate for disposal packaging material in appropriate on-site for recycling
in accordance with Waste Management Plan.
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1.6 SITE CONDITIONS


.1 Ambient Conditions: assemble and erect components when temperatures are above 4
degrees C.


Weather Requirements: to CAN/CSA-A371.


.2 Cold weather requirements:


.1 To CAN/CSA-A371 with following requirements.


.1 Maintain temperature of mortar between 5 degrees C and 50 degrees C
until batch is used or becomes stable.


.2 Maintain ambient temperature of masonry work and its constituent
materials between 5 degrees C and 50 degrees C and protect site from
windchill.


.3 Maintain temperature of masonry above 0 degrees C for minimum of 3
days, after mortar is installed.


.4 Preheat unheated wall sections in enclosure for minimum 72 hours above
10 degrees C, before applying mortar.


.2 Hot weather requirements:


.1 Protect freshly laid masonry from drying too rapidly, by means of
waterproof, non-staining coverings.


.2 Keep masonry dry using waterproof, non-staining coverings that extend
over walls and down sides sufficient to protect walls from wind driven
rain, until masonry work is completed and protected by flashings or other
permanent construction.


.3 Spray mortar surface at intervals and keep moist for maximum of 3 days
after installation.


1.7 WARRANTY


.1 For Masonry Work in this Section, the 12 month warranty period is extended to 60
months.


Part 2 Products


2.1 MATERIALS


.1 Masonry materials are specified elsewhere in Section 04 22 00 - Concrete Masonry Units.


Part 3 Products
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3.1 INSTALLERS


.1 Experienced and qualified masons to carry out erection, assembly and installation of
masonry work.


3.2 EXAMINATION


.1 Examine conditions, substrates and work to receive work of this Section.


.2 Examine openings to receive masonry units. Verify opening size, location, and that
opening is square and plumb, and ready to receive work of this Section.


.1 Inform Consultant of unacceptable conditions immediately upon discovery.


.2 Proceed with installation after unacceptable conditions have been remedied and
after receipt of written approval from the Consultant.


.3 Verification of Conditions:


.1 Verify that:


.1 Substrate conditions which have been previously installed under other
sections or contracts, are acceptable for product installation in
accordance with manufacturer's instructions prior to installation of
concrete block.


.2 Site conditions are acceptable and are ready to receive work.


.3 Built-in items are in proper location, and ready for roughing into
masonry work.


.2 Commencing installation means acceptance of existing substrates.


3.3 PREPARATION


.1 Surface Preparation: prepare surface in accordance with manufacturer's written
recommendations.


.2 Establish and protect lines, levels, and coursing.


.3 Protect adjacent materials from damage and disfiguration.


3.4 INSTALLATION


.1 Do masonry work in accordance with CAN/CSA-A371 except where specified otherwise.


.2 Build masonry plumb, level, and true to line, with vertical joints in alignment, respecting
construction tolerances permitted by CAN/CSA-A371.
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.3 Layout coursing and bond to achieve correct coursing heights, and continuity of bond
above and below openings, with minimum of cutting.


3.5 CONSTRUCTION


.1 Exposed masonry:


.1 Remove chipped, cracked, and otherwise damaged units, in accordance with
CAN/CSA-A165, in exposed masonry and replace with undamaged units.


.2 Jointing:


.1 Allow joints to set just enough to remove excess water, then tool with round
jointer to provide smooth, joints true to line, compressed, uniformly concave
joints where concave joints are indicated.


.2 Allow joints to set just enough to remove excess water, then rake joints
uniformly to 6 mm depth and compress with square tool to provide smooth,
compressed, raked joints of uniform depth where raked joints are indicated.


.3 Strike flush joints concealed in walls and joints in walls to receive plaster, tile,
insulation, or other applied material except paint or similar thin finish coating.


.3 Cutting:


.1 Cut out for electrical switches, outlet boxes, and other recessed or built-in
objects.


.2 Make cuts straight, clean, and free from uneven edges.


.4 Building-In:


.1 Build in items required built into masonry.


.2 Prevent displacement of built-in items during construction. Check plumb,
location and alignment frequently, as work progresses.


.3 Brace door jambs to maintain plumb. Fill spaces between jambs and masonry
with mortar.


.5 Wetting of bricks:


.1 Except in cold weather, wet bricks having initial rate of absorption exceeding
1 g/minute/1000 mm2: wet to uniform degree of saturation, 3 to 24 hours before
laying, and do not lay until surface dry.


.2 Wet tops of walls built of bricks qualifying for wetting, when recommencing
work on such walls.
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.6 Support of loads:


.1 Use 30 MPa concrete to Section 03 30 00 - Cast-in-Place Concrete, where
concrete fill is used instead of solid units.


.2 Use grout to CAN/CSA-A179 where grout is used instead of solid units.


.3 Install building paper below voids to be filled with grout; keep paper 25 mm back
from faces of units.


.7 Provision for movement:


.1 Leave 3 mm space below shelf or ledger angles.


.2 Leave 6 mm space between top of non-load bearing walls and partitions and
structural elements. Do not use wedges.


.3 Built masonry to tie in with stabilizers, with provision for vertical movement.


.8 Loose steel lintels:


.1 Install loose steel lintels. Center over opening width.


.9 Control joints:


.1 Construct continuous control joints as indicated.


.10 Movement joints:


.1 Build-in continuous movement joints as indicated.


.11 Interface with other work:


.1 Cut openings in existing work as indicated.


Openings in walls: reviewed by Consultant.


.2 Make good existing work. Use materials to match existing.


3.6 SITE TOLERANCES


.1 Tolerances in notes to CAN/CSA-A371 apply.


3.7 SITE QUALITY CONTROL


.1 Site Tests, Inspection:
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.1 Perform site inspection and testing in accordance with Section 01 45 00 - Quality


Control.


.2 Notify inspection agency minimum of 48 hours in advance of requirement for
tests.


.2 Manufacturer's Services:


.1 Have manufacturer of products supplied under this Section review work involved
in handling, installation/application, and protection of its products, and submit
written reports in acceptable format to verify compliance of work with Contract.


.2 Manufacturer's site services: provide manufacturer's site services, consisting of
product use recommendations and periodic site visits for inspection of product
installation, in accordance with manufacturer's instructions.


.3 Schedule site visits to review work as installation is about to begin.


.4 Schedule site visits to review work at stages listed:


.1 After delivery and storage of products, and when preparatory work on
which work of this Section depends is complete, but before installation
begins.


.2 Twice during progress of work at 25% and 60% complete.


.3 Upon completion of work, after cleaning is carried out.


.5 Obtain reports within 3 days of review and submit immediately to Consultant.


3.8 CLEANING


.1 As masonry work progresses, remove from site all debris and excess materials. Work
area shall be kept continuously clean, so as not to interfere with proper inspection or the
Work of other Trades. Clean in accordance with project requirements, Section 01 74 00 -
Cleaning.


.2 Waste Management: separate waste materials for reuse and recycling where required and
remove from site all debris, excess materials and equipment in accordance with Section
01 74 50 - Construction Waste Management and Disposal.


3.9 PROTECTION


.1 Temporary Bracing:


.1 Provide temporary bracing of masonry work during and after erection until
permanent lateral support is in place.
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.2 Temporary bracing is the responsibility of the Contractor.


.3 Brace masonry walls as necessary to resist wind pressure and lateral forces
during construction.


.2 Moisture Protection:


.1 Keep masonry dry using waterproof, non-staining coverings that extend over
walls and down sides sufficient to protect walls from wind driven rain, until
completed and protected by flashing or other permanent construction.


.2 Cover completed and partially completed work not enclosed or sheltered with
waterproof covering at end of each work day. Anchor securely in position.


.3 Air Temperature Protection: protect completed masonry


END OF SECTION
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MASONRY MORTAR AND GROUT


Part 1 General


1.1 RELATED SECTIONS


.1 Common Work Results for Masonry Section 04 05 10


.2 Masonry Accessories: Section 04 05 23


.3 Concrete Masonry Units Section 04 22 00


.4 Metal Fabrications: Section 05 50 00


.5 Steel Doors and Frames: Section 08 11 14


1.2 REFERENCES


.1 CAN/CSA A179-04 (R2009): Mortar and Grout for Unit Masonry


1.3 SUBMITTALS


.1 Submit in accordance with Section 01 33 00.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
masonry units and include product characteristics, performance criteria, physical
size, finish and limitations.


Part 2 Products


2.1 MATERIALS


.1 Mortar and grout: to CSA-A179


.2 Use aggregate passing 1.18 mm sieve


.3 Mortar colour: ground coloured natural aggregates.


2.2 MATERIAL SOURCE


.1 Use same brands of materials and source of aggregate for entire project.


2.3 MORTAR TYPES


.1 Mortar for exterior concrete block: Type N based on Proportion specifications.


.2 Mortar for interior masonry: Type S based on Proportion specifications.


.3 Following applies regardless of mortar types and uses specified above:


.1 Mortar for grouted reinforced masonry: Type S based on Proportion
specifications.


.2 Mortar for pointing: Type S based on Proportion specifications.


.4 Pointing mortar is not to exceed strength of original (setting) mortar.
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2.4 GROUT


.1 Grout: to CSA-A179, Table 3


Part 3 Execution


3.1 MIXING GROUT


.1 Mix in accordance with CSA-A179 and as specified in this Section.


3.2 MIXING MORTAR


.1 Mix in accordance with CSA-A179 and as specified in this Section.


.2 Proportion sand on a dry basis.


.3 Thoroughly mix mortar ingredients, in quantities needed for immediate use.


.4 Add water slowly while mixing until all lumps are eliminated.


.5 Do not use anti-freeze components to lower freezing point of mortar or grout.


.6 In order to reduce mortar shrinkage, allow mortar to age approximately ½ to 1 hour prior
to application or per manufacturer’s recommendations.


.7 Do not re-temper mortar after mixing.


.8 Use mortar within 2 hours of mixing.


.9 Pointing mortar:


.1 Pre-hydrate pointing mortar by mixing ingredients dry, then mix again adding
just enough water to produce damp unworkable mix that will retain its form
when pressed into ball.


.2 Allow to stand for not less than 1 hour, no more than 2 hours, then remix with
sufficient water to produce mortar of proper consistency for pointing.


END OF SECTION
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Part 1 GENERAL


1.1 RELATED SECTIONS


.1 Common Work Results for Masonry Section 04 05 10


.2 Masonry Mortar and Grout: Section 04 05 12


.3 Concrete Masonry Units Section 04 22 00


.4 Metal Fabrications: Section 05 50 00


.5 Steel Doors and Frames: Section 08 11 13


1.2 REFERENCES


.1 Canadian Standards Association (CSA)


.1 CAN/CSA-A371-14, Masonry Construction for Buildings.


1.3 SUBMITTALS


.1 Submit in accordance with Section 01 33 00.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
masonry accessories and include product characteristics, performance criteria,
physical size, finish and limitations.


.3 Shop Drawings:


.1 Submit drawings. Indicate on drawings:


.1 Flashing, installation details, sizes, spacing, location and quantities of
fasteners.


1.4 QUALITY ASSURANCE


.1 Test Reports: submit certified test reports showing compliance with specified
performance characteristics and physical properties.


.2 Certificates: submit product certificates signed by manufacturer certifying materials
comply with specified performance characteristics and criteria and physical requirements.


1.5 SITE MEASUREMENTS


.1 Make site measurements necessary to ensure proper fit of accessories.


1.6 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.1 Store materials off ground in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect masonry accessories from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 MATERIALS


.1 Movement / control joint sealant: polyurethane joint sealant Pourthane by WR Meadows
or approved equivalent.


.2 Lap adhesive: recommended by masonry flashing manufacturer.


.3 Weep hole vents: purpose-made polypropylene fibre filter.


.4 Mechanical fasteners: recommended by flashing manufacturer to suit project
requirements.


.5 Brick vents:


.1 Material: aluminum, 100 mm deep frame.


.2 Blades: aluminum, with maximum free area 39%.


.3 Provide 458 x 356 mm mesh aluminum insect screen.


.4 Finish frame and blades: 204-R1 clear anodize.


2.2 MOISTURE CONTROL


.1 Weep Hole Vents: polypropylene fibre filter, colour gray.


.2 Cell vents: polypropylene plastic, honeycomb design.


.1 Size: to suit size of bottom block.


.3 Colour: gray.


.4 Mortar diverters: shaped and sized to suit cavity spaces.


.1 Cavity space size: 38 mm.


.2 Manufactures from recycled material


.5 Grout Screens: 6 mm square monofilament screen fabricated form high-strength, non-
corrosive polypropylene polymers to isolate flow of grout in designated areas.


.1 Size: 200 mm wide x 30 m.
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2.3 FLASHINGS


.1 Sheet metal: Type 304 stainless steel, thickness: 0.25 mm.


Part 3 Execution


3.1 EXAMINATION


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


.1 Visually inspect substrate in presence of the Consultant.


.2 Inform Consultant of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions remedied and after
receipt of written approval to proceed from the Consultant.


3.2 INSTALLATION: MATERIALS


.1 Install continuous movement joint fillers in movement joints at locations indicated on
drawings.


.2 Lap adhesive: apply adhesive to flashing lap joints.


.3 Mechanical fasteners: install fasteners to suit application and in accordance with
manufacturer's written installation instructions.


.4 Reglets: install reglets at locations indicated on drawings.


.5 Brick vents: install brick vents at locations indicated on drawings.


3.3 INSTALLATION: MOISTURE CONTROL


.1 Install weep hole vents in vertical joints immediately over flashings, in exterior wythes of
cavity wall and masonry veneer wall construction, at maximum horizontal spacing of 600
mm on centre.


.2 Mortar diverters: install purpose made diverters in cavities where indicated and as
directed, size and shape to suit purpose and function.


.3 Grout screens: install purpose made screens in cavities where indicated and as directed,
size and shape to suit purpose and function.


3.4 INSTALLATION: FLASHINGS


.1 Build in flashings in masonry in accordance with CAN/CSA-A371.


.1 Install flashings under exterior masonry bearing on foundation walls, slabs, shelf
angles, and steel angles over openings, and at base of cavity wall and where
cavity interrupted by horizontal members or supports and as shown on drawings.
Install flashings under weep hole courses and as indicated.







Town of Fort Smith Section 04 05 23
Raw Water Intake Rehabilitation Page 4 of 4
60700851 May 2024


MASONRY ACCESSORIES
.2 In cavity walls and veneered walls, carry flashings from front edge of exterior


masonry, under outer wythe, then up backing minimum 150 mm, and as follows:


.1 For masonry backing embed or bond flashing 25 mm in joint.


.2 For concrete backing, insert or bond flashing into reglets.


.3 Lap joints 150 mm and seal with adhesive.


.2 Form flashing (end dams) at lintels, sills and wall ends to prevent water from travelling
horizontally past flashing ends.


.3 Install vertical flashing where outer veneer returns at window or door jambs, to prevent
contact of veneer with inner wall.


3.5 CLEANING


.1 Separate and recycle waste materials in accordance with Section 01 74 50 - Construction
Waste Management and Disposal.


.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.


END OF SECTION







Town of Fort Smith Section 04 22 00
Raw Water Intake Rehabilitation Page 1 of 3
60700851 May 2024


CONCRETE MASONRY UNITS


Part 1 General


1.1 RELATED SECTIONS


.1 Common Work Results for Masonry Section 04 05 10


.2 Masonry Mortar and Grout: Section 04 05 12


.3 Masonry Accessories: Section 04 05 23


.4 Metal Fabrications: Section 05 50 00


.5 Steel Doors and Frames: Section 08 11 13


1.2 REFERENCES


.1 CAN3-A165.1-04 Series Standards on Concrete Masonry Units


1.3 SUBMITTALS


.1 Submit in accordance with Section 01 33 00.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
masonry units and include product characteristics, performance criteria, physical
size, finish and limitations.


Part 2 Products


2.1 MATERIALS


.1 For each delivery to site, obtain from material supplier written certificate that concrete
masonry units, which were medium pressure cured, have completed curing process in
manufacturer’s plant and are ready for construction.  Forward certificates to the Engineer.


.2 Prior to commencement of masonry construction submit to the Engineer a copy of test
reports for specified range of concrete masonry units.  Test data shall have been obtained
either from manufacturer’s in-house testing or from independent testing agency retained
by manufacturer.  Test data shall be maximum nine (9) months old at time of submission.


.3 Standard Concrete Masonry Units: Manufactured in accordance with CAN3 A165.1, and
as follows:


.1 Classification: H/15/C/M.


.2 Hollow, normal weight.


.3 Size: Modular metric to sizes indicated on Drawings.


.4 Colour: standard grey unless noted otherwise on Drawings.


.5 Special shapes:
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.1 Provide purpose made shapes for lintels, bond beams, and


around hidden steel columns in the washbays.


.2 Provide bullnosed corner units for exposed corners.


.6 Concrete block units must be minimum 28 days old before being used in
construction.


.4 Face of masonry units to be of uniform texture, free from spalled or broken edges.


.5 Water-repellent admixture: Integral water-repellent admixture as recommended by
concrete unit manufacturer.


.6 Flashings:


.1 Butyl Rubber Base Flashing: minimum 1.2 mm thick butyl sheet rubber strips.


.2 Sheet Steel Base Flashing: minimum 0.60 mm thick, to ASTM A653M-08,
formed as detailed, galvanized with Z275 zinc coating.


.3 Modified Bitumen Base Flashing: SBS modified sheet membrane, minimum
1.0mm thick self-adhering type or minimum 3.0mm thick torch-applied type.


Part 3 Execution


3.1 INSTALLATION


.1 Concrete block units and block veneer.


.1 Bond: running.


.2 Coursing height: 200 mm for one block and one joint.


.3 Jointing: concave where exposed or where paint or other finish coating is
specified.


.4 Install reinforcement and concrete in block cores as indicated.


.5 Install corner blocks at all openings (doorways, exposed finishes at ventilation
openings, etc.)


.6 Construct cavity walls using techniques that will minimize mortar dropping in
cavity space.  This may require the use of batten boards to catch mortar
droppings.  No mortar shall bridge cavity space or plug cavity vents at bottom of
cavity.


.2 Concrete block lintels.


.1 Install reinforced concrete block lintels over openings in masonry where steel or
reinforced concrete lintels are not indicated.


.2 End bearing: not less than 200 mm.
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3.2 CLEANING


.1 Allow mortar droppings on masonry to partially dry then remove by means of trowel,
followed by rubbing lightly with small piece of block and finally by brushing.


.2 Remove all mortar drippings, scaling, loose mortar and mortar projections.


.3 Patch and repair defective surfaces so that they are as inconspicuous as possible.


.4 Point or replace defective mortar.  Match adjacent work.


END OF SECTION
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STRUCTURAL STEEL FOR BUILDINGS


Part 1 General


1.1 RELATED REQUIREMENTS


.1 Section 03 30 00.01:  Cast in Place Concrete


1.2 REFERENCE STANDARD


.1 All referenced standards to be the current edition or the edition referenced by the
applicable Building Code in force at the time of building permit application, as noted on
Structural Drawings.


.2 Conform to the following Reference Standards:


.1 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural
Quality Steel/Structural Quality Steel.


.2 CSA S16, Limit States Design of Steel Structures.


.3 CSA S136, North American Specifications for the Design of Cold Formed Steel
Structural Members.


.4 CSA W47.1, Certification of Companies for Fusion Welding of Steel.


.5 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding.


.6 CSA W55, Certification of Companies for Resistance Welding of Steel and
Aluminum.


.7 CSA W59, Welded Steel Construction (Metal Arc Welding).


.8 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.


.9 ASTM A123/A123M, Standard Specification for Zinc (Hot Dip Galvanized)
coating on Iron and Steel Products.


.10 ASTM A36/A36M, Standard Specification for Carbon Structural Steel.


.11 ASTM F3125/F3125M, Standard Specification for High Strength Structural
Bolts, Steel and Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040
MPA) Minimum Tensile Strength, Inch and Metric dimensions


.12 ASTM A500, Specification for Cold Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.


.13 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot
Dipped, Zinc-Coated, Welded and Seamless
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.14 ASTM A1011/A1011M, Standard Specifications for Steel, Sheet and Strip, Hot


Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy
with Improved Formability and Ultra High Strength.


.15 ASTM A1085/A1085M, Standard Specification for Cold Formed Welded
Carbon Steel Hollow Structural Sections (HSS)


.16 ASTM A992, Standard Specifications for Structural Steel Shapes.


.17 ASTM F1554, Standard Specification for Anchor Bolts, Steel 36, 55 and 105 ksi
Yield Strength.


.18 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturers
Association (CPMA):


.19 CISC Handbook of Steel Construction.


.20 CISC/CPMA Standard 1-73a, A Quick-drying One-coat Paint for Use on
Structural Steel.


.21 CISC/CPMA Standard 2-75, Quick-drying Primer for Use on Structural Steel.


.22 CISC Code of Standard Practice, Appendix I, Architecturally Exposed Structural
Steel (AESS).


.23 The Society for Protective Coatings (SSPC) and National Association of
Corrosion Engineers (NACE) International:


.24 SSPC-SP 1, Solvent Cleaning.


.25 NACE No. 3 / SSPC-SP 6, Commercial Blast Cleaning.


.26 NACE No.4 / SSPC-SP 7, Brush Off Blast Cleaning.


.27 NACE No.2 / SSPC-SP 10, Near White Blast Cleaning.


.28 SSPC Technology Guide No.14 – Guide for the Repair of Imperfections in
Galvanized, Organic or Inorganic Zinc-Coated Steel Using Organic Zinc Rich
Coating.


.29 SSPC Paint Specification No. 20 – Zinc Rich Coating, Type I – Inorganic and
Type II - Organic.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


.2 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in the NWT, Canada.
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.3 Erection drawings:


.1 Submit erection drawings indicating details and information necessary for
assembly and erection purposes including:
.1 Description of methods.
.2 Sequence of erection.
.3 Type of equipment used in erection.
.4 Temporary bracings.


.4 Fabrication drawings:


.1 Submit fabrication drawings showing designed assemblies, components and
connections are stamped and signed by qualified professional engineer licensed
in the NWT, Canada.


.5 Source Quality Control Submittals:


.1 Submit 1 copy of mill test reports 4 weeks prior to fabrication of structural steel.


.1 Mill test reports to show chemical and physical properties and other
details of steel to be incorporated in project.


.6 Fabricator Reports:


.1 Provide structural steel fabricator's affidavit stating that materials and products
used in fabrication conform to applicable material and products standards
specified and indicated.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver materials in manufacturer's original, undamaged containers with identification
labels intact.


Part 2 Products


2.1 DESIGN REQUIREMENTS


.1 Design details and connections in accordance with requirements of CAN/CSA S16 and
CAN/CSA S136 to resist forces, moments, shears and allow for movements indicated.


.2 Shear connections:


.1 Select framed beam shear connections from an industry accepted publication
such as "Handbook of the Canadian Institute of Steel Construction" when
connection for shear only (standard connection) is required.
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.2 Select or design connections to support reaction from maximum uniformly


distributed load that can be safely supported by beam in bending, provided no
point loads act on beam, when shears are not indicated.


.3 For composite construction select or design minimum end connection to resist reaction
resulting from factored movement resistance as tabulated in the "Handbook of the
Canadian Institute of Steel Construction" assuming 100% shear connection with depth of
steel deck and/or slab shown on drawings.


.4 Submit sketches and design calculations stamped and signed by qualified professional
engineer licensed in NWT, Canada for non-standard connections.


2.2 MATERIALS


.1 Structural steel: to CSA G40.20/G40.21Grade as indicated.


.2 Anchor rods: CSA G40.21, or ASTM 1554, refer to drawings.


.3 Bolts, nuts and washers: to ASTM A325.


.4 Welding materials: to CSA W48 Series and CSA W59 and certified by Canadian
Welding Bureau.


.5 Shop paint primer: to CISC/CPMA2-75 solvent reducible alkyd, red oxide.


.6 Hot dip galvanizing: galvanize steel, where indicated, to CAN/CSA G164, minimum zinc
coating of 600 g/m2.


.7 Shear studs: to CSA W59, Appendix H.


2.3 FABRICATION


.1 Fabricate structural steel in accordance with CAN/CSA S16, CAN/CSA S136 and in
accordance with reviewed shop drawings.


.2 Continuously seal members by continuous welds. Grind smooth.


.3 Provide holes in top flanges for attachment of wood nailers.


2.4 SHOP PAINTING


.1 Clean, prepare surfaces and shop prime structural steel in accordance with
CAN/CSA S16, and CAN/CSA S136, except where members to be encased in concrete.


.2 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5 5
oC..


.3 Maintain dry condition and 5 ºC minimum temperature until paint is thoroughly dry.


.4 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry.
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Part 3 Execution


3.1 APPLICATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.


3.2 GENERAL


.1 Structural steel work: in accordance with CAN/CSA S16 and CAN/CSA S136.


.2 Welding: in accordance with CSA W59.


.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of
steel structures and/or CSA W55.3 for resistance welding of structural components.


3.3 MARKING


.1 Mark materials in accordance with CSA G40.20/G40.21. Do not use die stamping. When
steel is to be left unpainted, place marking at locations not visible from exterior after
erection.


.2 Match marking: shop mark bearing assemblies and splices for fit and match.


3.4 ERECTION


.1 Erect structural steel, as indicated and in accordance with CAN/CSA S16, CAN/CSA
S136, and in accordance with reviewed erection drawings.


.2 Field cutting or altering structural members: to approval of Engineer.


.3 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and burned
or scratched surfaces at completion of erection.


.4 Continuously seal members by continuous welds where indicated. Grind smooth.


3.5 FIELD QUALITY CONTROL


.1 Inspection and testing of materials and workmanship will be carried out by testing
laboratory designated by Owner.


.2 Provide safe access and working areas for testing on site, as required by testing agency
and as authorized by Owner.


.3 Submit test reports to Engineer within 1 week of completion of inspection.


.4 Owner will pay costs of tests.


.5 Test shear studs in accordance with CSA W59.
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3.6 FIELD PAINTING


.1 Paint in accordance with Section 09 90 00 - Painting.


.1 Touch up damaged surfaces and surfaces without shop coat with primer to NACE
No.3/SSPC-SP-6 except as specified otherwise. Apply in accordance: MPI
Architectural Painting Specification Manual.


END OF SECTION
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METAL DECK


Part 1 General


1.1 RELATED SECTIONS


.1 Section 01 33 00 Submittal Procedures.


.2 Section 05 12 23 Structural Steel for Buildings.


1.2 REFERENCES


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


.1 ASTM A653/A653M0 1a, Specification for Steel Sheet, ZincCoated
(Galvanized) or ZincIron AlloyCoated (Galvannealed) by the HotDip Process.


.2 ASTM A792/A792M0 1a, Specification for Steel Sheet, 55%AluminumZinc
AlloyCoated by the HotDip Process.


.2 Canadian General Standards Board (CGSB)


.1 CAN/CGSB1.181 99, ReadyMixed Organic ZincRich Coating.


.3 Canadian Standards Association (CSA International)


.1 CSA C22.2 No.79 1978(R1999), Cellular Metal and Cellular Concrete Floor
Raceways and Fittings.


.2 CAN/CSAS16.1 94(R2000), Limit States Design of Steel Structures.


.3 CSAS136 94(R2001), Cold Formed Steel Structural Members.


.4 CSA W47.1 92(R2001), Certification of Companies for Fusion Welding of Steel
Structures.


.5 CSA W55.3 1965(R1998), Resistance Welding Qualification Code for
Fabricators of Structural Members Used in Buildings.


.6 CSA W59 M1989(R2001), Welded Steel Construction, (Metal Arc Welding)
Metric.


.4 Canadian Sheet Steel Building Institute (CSSBI)


.1 CSSBI 10M 96, Standard for Steel Roof Deck.


.2 CSSBI 12M 96, Standard for Composite Steel Deck.


1.3 DESIGN REQUIREMENTS


.1 Design steel deck using limit states design in accordance with CSA S136 and ,CSSBI
10M and CSSBI 12M.


.2 Steel deck and connections to steel framing to carry dead, live and other loads including
lateral loads, diaphragm action, composite deck action, and uplift as indicated.


.3 Deflection under specified live load not to exceed 1/240 of span, except that when
gypsum board ceilings are hung directly from deck, live load deflection not to exceed
1/360 of span.
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1.4 SHOP DRAWINGS


.1 Submit shop drawings erection and shoring drawings in accordance with Section
01 33 00 Submittal Procedures.


.2 Submit drawings stamped and signed by qualified professional engineer registered or
licensed in Northwest Territories, Canada.


.3 Submit design calculations if requested by the Consultant.


.4 Indicate deck plan, profile, dimensions, base steel thickness, metallic coating designation,
connections to supports and spacings, projections, openings, reinforcement details and
accessories.


.5 Indicate details of temporary shoring of steel deck, such as location, time and duration of
placement and removal of shoring for concrete fill decks.


1.5 WASTE MANAGEMENT AND DISPOSAL


.1 Separate and recycle waste materials in accordance with Section 01 74 50 – Construction
Waste Management And Disposal.


.2 Divert unused metal from landfill to metal recycling facility approved by the Consultant.


.3 Dispose of unused paint material at official hazardous material collections site approved
by the Consultant.


.4 Do not dispose of unused paint material into sewer system, into streams, lakes, onto
ground or in other location where it will pose health or environmental hazard.


.5 Dispose of unused caulking material at official hazardous material collections site
approved by the Consultant.


Part 2 Products


2.1 MATERIALS


.1 Zinciron Alloy (ZF) coated steel sheet: to A653M structural quality Grade 230, with
ZF75 coating, for interior surfaces not exposed to weather, painted finish, 0.76 mm
minimum base steel thickness.


.2 Decks to be painted: zinciron alloy coated decks suitable for finish painting.


.3 Zinc (Z) coated steel sheet: to A653M structural quality Grade 230, with ZF75, coating,
regular spangle surface, not chemically treated for paint finish, for exterior surfaces
exposed to weather.


.4 Aluminumzinc alloy (AZ) coated steel sheet: to A 792M structural quality grade 230 with
AZ 150, coating, surface, not chemically treated for paint finish, for exterior surfaces
exposed to weather, 0.76 mm minimum base steel thickness.
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.5 Acoustic insulation: fibrous glass 17.5 kg/m3 density profiled to suit deck flutes.


.6 Closures: in accordance with manufacturer's recommendations.


.7 Cover plates, cell closures and flashings: steel sheet with minimum base steel thickness
of 0.76 mm. Metallic coating same as deck material.


.8 Primer: zinc rich, ready mix to CAN/CGSB1.181.


.9 Shear studs: to CSA W59.


2.2 TYPES OF DECKING


.1 Steel roof deck: 0.76 mm minimum base steel thickness, 76 mm maximum deep profile,
noncellular, interlocking side laps. Flat sheet for cellular deck, 0.76 mm minimum base
steel thickness.


.2 Composite steel floor deck: 0.76 mm minimum base steel thickness, 51 mm deep profile,
noncellular, inverted embossed fluted profile, interlocking side laps. Flat sheet for
cellular deck, 0.76 mm minimum base steel thickness.


Part 3 Execution


3.1 GENERAL


.1 Structural steel work: in accordance with CSAS136 and CSSBI 10M


.2 Welding: in accordance with CSA W59, except where specified otherwise.


.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of
steel and/or CSA W55.3 for resistance welding.


3.2 ERECTION


.1 Erect steel deck as indicated and in accordance with CSA S136 and CSSBI 10M and in
accordance with reviewed erection drawings.


.2 Lap ends: to 50 mm minimum.


.3 Weld and test stud shear connectors through steel deck to steel joists/beams below in
accordance with CSA W59.


.4 Immediately after deck is permanently secured in place, touch up metallic coated top
surface with compatible primer where burned by welding.


.5 Prior to concrete placement, steel deck to be free of soil, debris, standing water, loose mil
scale and other foreign matter.
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.6 Temporary shoring, if required, to be designed to support construction loads, wet


concrete and other construction equipment. Do not remove temporary shoring until
concrete attains 75% of its specified 28 day compression strength.


.7 Place and support reinforcing steel as indicated.


3.3 CLOSURES


.1 Install closures in accordance with approved details.


3.4 OPENINGS AND AREAS OF CONCENTRATED LOADS


.1 No reinforcement required for openings cut in deck which are smaller than 150 mm
square.


.2 Frame deck openings with any one dimension between 150 to 300 mm as recommended
by manufacturer, except as otherwise indicated.


.3 For deck openings with any one dimension greater than 300 mm and for areas of
concentrated load, reinforce in accordance with structural framing details, except as
otherwise indicated.


3.5 CONNECTIONS


.1 Install connections in accordance with CSSBI recommendations as indicated.


END OF SECTION
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METAL FABRICATION


Part 1 General


1.1 SUMMARY


.1 Supply and install all miscellaneous metal work indicated on drawings and not included in
the work of other Sections in addition to items listed in this Section.


1.2 RELATED REQUIREMENTS


.1 Section 03 30 00: Cast-In-Place Concrete


.2 Section 03 35 00: Concrete Finishing


.3 Section 04 20 00: Masonry


.4 Section 06 10 00: Rough Carpentry


.5 Section 07 41 16: Standing Seam Metal Roofing System


.6 Section 07 62 00: Prefinished Metal Flashing and Trim


.7 Section 09 90 00: Painting


.8 Read carefully all other Sections and review drawings to determine extent of metal work
supplied and installed or installed by others.


.9 Be responsible for co-ordinating this section with all related sections.


1.3 REFERENCE STANDARDS


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


.1 ASTM A53/A53M-12, Standard Specification for Pipe, Steel, Black and Hot
Dipped, Zinc Coated, Welded and Seamless


.2 ASTM A276-13, Standard Specification for Stainless Steel Bars and Shapes


.3 ASTM A325-10, Standard Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength


.4 ASTM A653/A653M-11, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process


.5 ASTM A666-10, Standard Specification for Annealed or Cold-Worked Austenitic
Stainless-Steel Sheet, Strip Plate, and Flat Bar


.6 ASTM C939-10, Standard Test Method for Flow of Grout for Preplaced Aggregate
Concrete (Flow Cone Method)


.7 ASTM A1011/A1011M-12b, Standard Specification for Steel, Sheet and Strip, Hot-
Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy
with improved Formability, and Ultra-High Strength


.8 ASTM C1107/C1107M-11, Standard Specification for Packaged Dry, Hydraulic
Cement Grout (Nonshrink)
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.2 Canadian Standards Association (CSA):


.1 CSA G40.20-04/G40.21-04 (R2009), General Requirements for Rolled or Welded
Structural Quality Steel / Structural Quality Steel


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


.3 CSA-S16-09, Design of Steel Structures


.4 CSA-S136-07, North American Specification for the Design of Cold Formed Steel
Structural Members


.5 CSA W47.1-09, Certification of Companies for Fusion Welding of Steel


.6 CSA W55.3-08, Certification of Companies for Resistance Welding of Steel and
Aluminum


.7 CSA W59-03 (R2008), Welded Steel Construction (Metal Arc Welding)


.3 Canadian General Standards Board (CGSB):


.1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating


.2 CAN/CGSB-51.32-M77, Sheathing, Membrane, Breather Type


.3 CGSB 31-GP-105Ma, Zinc Phosphate Conversion Coatings for Paint Base


.4 The Society for Protective Coatings (SSPC):


.1 SSPC1 Solvent Cleaning - 2004


.2 SSPC2 Hand Tool Cleaning - 2004


.3 SSPC-3 Power Tool Cleaning - 2004


.4 SSPC-6 Commercial Blast Cleaning - 2007


1.4 QUALITY ASSURANCE


.1 All Codes and Standards referred to in this Specification shall be current editions including
all latest revisions and addenda.


.2 Conform to requirements of CSA-S16, Design of Steel Structures and CAN/CSA-S136,
Cold Formed Steel Structural Members.


.3 Architectural metals work shall be of the highest architectural quality, free of scratches,
pitting, roughness, marring, discolouration, staining and other imperfections.


.4 Work of this Section to be executed by firm thoroughly conversant with laws, by-laws and
regulations which govern, and capable of workmanship of best grade of modern shop and
field practice known to recognized manufacturer's specializing in this work.


.5 Work of this Section shall be executed by workers especially trained and experienced in this
type of work.  Have a full time, senior, qualified representative at the site to direct the work
of this Section.


.6 Where required by authorities having jurisdiction, have work of this Section designed by a
professional engineer licensed to design structures and registered in the Northwest
Territories.


1.5 SUBMITTALS
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.1 Provide submittals in accordance with Section 01 33 00, bearing stamp or seal and signature


of the Professional Engineer registered in the Northwest Territories responsible for the
design of the work of this Section.


.2 Shop Drawings:


.1 Make thorough examination of drawings and details, determine the intent, extent,
and materials, and be fully cognizant of requirements when preparing shop
drawings.


.2 Submit shop drawings showing and describing in detail all work of this Section
including large scale detail of members and materials, of connection and interfacing
with work of other Sections, jointing details, and of anchorage devices, dimension,
gauges, thicknesses, description of materials, metal finishing, as well as other
pertinent data and information.


.3 Digital files of design drawings shall not be used in the preparation of shop
drawings.


1.6 STORAGE, DELIVERY, HANDLING AND PROTECTION


.1 Coordinate deliveries to comply with construction schedule and arrange ahead for strategic
off the ground, under cover storage locations.  Do not load any area beyond the design
limits.


.2 Adequately protect and crate all components against damage, dirt, disfigurement and
weather during delivery and storage.  Damaged materials shall not be used and shall be
replaced by approved material.


.3 Cover and protect the work of other Sections in work from damage.  Make good all damage
to the satisfaction of the Consultant.


.4 Protect the installed work of this Section and on completion the work shall be examined, and
damage shall be remedied to the complete satisfaction of the Consultant.


Part 2 Products


2.1 MATERIALS


.1 Structural Steel Sections and Steel Plate:  New stock (not weathered or rusted); to conform
to CAN/CSA-G40.21, Grade 300W (44W) and Grade 350W (50W) for wide flange shapes.


.2 Hollow Structural Sections (HSS):  New stock; to conform to CAN/CSA-G40.21, Grade
350W (50W), Class C, stress relieved.


.3 Sheet Steel (Structural Quality):  Conforms to ASTM A1011/A1011M.


.4 Sheet Steel (Commercial Quality):  Conforms to ASTM A653/A653M, stretcher levelled, or
temper rolled.


.5 Tube:  Conforms to ASTM A53.


.6 Galvanized Sheet Steel (Commercial Quality):  Galvanized coating G90 (Z275) in
accordance with ASTM A653/A653M, minimized spangle, stretch levelled or temper rolled.
Specially treat by phosphate conversion process conforming to CGSB 31-GP-105Ma ready
to receive prime paint finish.


.7 Steel Pipe:  Hot-dip galvanized, zinc coated, welded and seamless type steel pipe
conforming to ASTM A53/A53M.
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.8 Stainless Steel Sheet, Strip, Plate, and Flat Bars: In accordance with ASTM A666,


Type 304.


.9 Stainless Steel Bars and Shapes: In accordance with ASTM A276, Type 304.


.10 Aluminum Plate and Sheet:  ASTM B209M, Alloy 6061-T6.


.11 Aluminum Extrusions:  ASTM B221M, Alloy 6063-T6.


.12 Non-Shrink Grout:  Premixed, high strength, maximum bearing, impact resistant, non-shrink
non-metallic aggregate grout having minimum 76 Mpa 28-day compressive strength and
conforms to ASTM C939 and ASTM C1107/C1107M, 'Embeco Premixed Grout' by Master
Builders Technologies Ltd., or 'Tartan Grout Iron' by Webster & Sons Ltd., or 'Sika Grout
212 HP' by Sika Canada Inc.


.13 Galvanizing:  All uncoated steel specified to be galvanized shall be galvanized after
fabrication by the hot dip process according to CAN/CSA-G164, with minimum coating of 2
oz./sq. ft. Galvanize after all welding is complete.  Welding of galvanized material will not
be permitted.  Specially treat by phosphate conversion process conforming to CGSB 31-GP-
105Ma ready to receive prime paint finish.


.14 Primer Paint:  CISC/CPMA 2-75.


.15 Bolts, Nuts, Washers:  Conforms to ASTM A325.


.16 Welding Materials:  Conforms to CSA W59.


.17 Metal Filler:  Polyester based type.


.18 Painting:


.1 Shop Applied Structural Steel Primer:  Steel Spec Universal Primer.  Apply a
minimum of 2 mils dft./coat.  Grey coloured primer is acceptable.


.2 Zinc Rich Paint for Touch-up of Galvanized Metals:  Ready mixed, zinc-rich primer
conforming to CAN/CGSB-1.181.


.3 Touch-up Primer (On Site): Procryl Universal Acrylic Primer.  Touch-up primer
shall be no less than 3 mil dft.


.4 Refer to Section 09 90 00, Painting and Finishing, and coordinate with the above.


.19 Isolation Coating: Acid and alkali resistant bituminous paint.


.20 Building Paper:  Conforms to CAN/CGSB-51.32.


.21 Butyl Tape:  Extruded, high grade, macro-polyisobutylene tape of size, width and shore
hardness to suit conditions.


2.2 FABRICATION


.1 Fit and assemble work in shop where possible.  Execute work according to details and
reviewed shop drawings.


.2 Take measurements at the building for work which is to fit or be connected to steel or
concrete before commencing fabrication.


.3 Where shop fabrication is not possible, make trial assembly in shop.


.4 Do all welding in accordance with requirements of CSA W59, CSA W55.3 and CSA W47.1
including all supplements.  Weld stainless steel electric arc process.  Grind welds smooth
and flush with surface of parent metal, where exposed to view and where specifically
indicated on drawings.  Welds shall be continuous seam welds unless specified otherwise.
Maintain sharp arises.
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.5 Fit joints and intersecting members accurately in true planes, square, plumb, straight with


tight joints and intersections.


.6 Provide adequate reinforcing, fastenings, anchors, accessories required for fabrication and
erection of work of this Section.  Such items occurring on or in an exterior wall or slab shall
be hot-dip galvanized.  Make thread dimensions such that nuts, and bolts will fit without
rethreading or chasing threads.


.7 Fabricate, drill and tap members to accommodate attachments, anchorage and work of other
Sections where located and directed by them.


.8 Exposed steel surfaces shall be smooth and free from imperfections such as warping,
buckling, weld marks, burrs, rust and scale.


.9 Gauges and sizes of metal shall be adequate for various conditions.


.10 Make exposed metal fastenings and accessories of same material, texture, colour and finish
as base metal on which they occur unless otherwise shown or specified.  Keep exposed
fastenings to an absolute minimum evenly spaced and neatly laid out.  Make fastenings of
permanent type unless otherwise indicated.


2.3 SHOP PAINTING AND PROTECTION


.1 As per SSPC2 Hand Tool Clean and SSPC1 Solvent Clean, clean welds by wire brushing
and wash down with clean water, to remove the chemical residues left by the electrodes,
prior to painting.


.2 Prepare steel as per SSPC-3 Power Tool Cleaning for Interior or SSPC-6 Commercial Blast
Cleaning for exterior members.  Remove rust, mill scale, oil, dirt, and other foreign matter
before commencing shop painting.


.3 Apply shop coat of primer to all surfaces except areas requiring field welding.  Apply by
brush, working paint well into surfaces, interstices and cavities.


.4 Primer is to be free of runs, sags, or other collections of primer due to dipping of members
into primer.


.5 Steel work shall be painted under cover, and shall remain under cover, until the paint
protection is dry.


.6 Prime field welded areas after erection and touch up shop coat where damaged and barred
by erection and handling.


.7 Prime steel with two full coats of paint in strict accordance with paint manufacturer's
directions.


.8 Give the parts which are inaccessible after assembly two coats of primer coat paint, of
different colours, when members are noted to be painted.


2.4 HOT DIP GALVANIZING


.1 Hot dip galvanizes, after fabrication, steel metal fabrication items.  Straighten shapes and
assemblies true to line and plane after galvanizing.  Repair damaged galvanized surfaces
with brush or spray-applied anti-corrosion coating containing 92-95% zinc, in accordance
with manufacturer's printed directions.


.1 Members exposed to elements when in final location.


.2 Members embedded on exterior side of exterior walls.


.3 Members imbedded in concrete.


.4 Members specified in this Section or indicated on Drawings.
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.2 Hot-dip galvanize members in accordance with CAN/CSA G164 and requirements of the


following ASTM standards, with minimum coating weights or thicknesses as follows:


.1 Rolled, Pressed and Forged Steel Shapes, Plates, Bars and Strips:  ASTM
A123/A123M; average weight of zinc coating of actual surface


.1 4.8 mm (3/16”) and less member thickness:  600 g/sq. m.


.2 6 mm (1/4”) and heavier members:  640 g/sq. m.


.2 Iron and Steel Hardware:  ASTM A153/A153M; minimum weight of zinc coating,
in gram per square meter of surface, in accordance with Table 1 for the various
classes of materials used in the Work.


2.5 ALUMINUM FINISHES


.1 Finish designations prefixed by AA comply with the system established by the Aluminium
Association for designating aluminium finishes.


.2 As Fabricated Finish (Mill Finish):  AA-M10, as fabricated mechanical finish.


.3 Clear Anodic Finish:  AA-M12C22A41, as fabricated nonspecular mechanical finish,
medium matte etched chemical finish, architectural class I clear anodic coating of minimum
18 um (0.7 mil) thick complying with AAMA 611.


2.6 STAINLESS STEEL FINISHES


.1 Polish Finish:  Apply finish after fabrication.  Remove tool and die marks and stretch lines
or blend into finish.  When polishing is completed, passivate and rinse surfaces.  Remove
embedded foreign matter and leave surfaces chemically clean.


.1 Nondirectional Polish:  AISI No. 8 mirror like reflective finish.


.2 Directional Polish:  AISI No. 4 bright satin finish.  Grind and polish surfaces to
produce uniform, directionally textured, polished finish, free of cross scratches.
Run grain with long dimension of each piece.


Part 3 Execution


3.1 GENERAL


.1 Verify at site that the Work to receive the work of this Section is free of irregularities
detrimental to the installation and performance of the work and that it is located correctly
and at proper levels before delivery and installation.


.2 Erection:  To meet specified requirements of CAN/CSA-S16.


.3 Bearing Plates and Anchors:  Standard.


.4 Anchors:  Anchors to structural concrete shall be approved inserts set into concrete or
approved self-drilling expansion insets drilled and placed afterwards.


3.2 INSTALLATION


.1 Assemble and erect work plumb, true, square, straight, level and accurate to sizes detailed,
to reviewed shop drawings, free from distortion and defects detrimental to appearance and
performance.


.2 Isolate metals where necessary to prevent corrosion due to contact between dissimilar metals
and between metals and masonry, concrete or plaster.  Use bituminous paint or butyl tape.
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.3 Supply adequate instructions, templates, and if necessary, supervise installation of the


fastenings or accessories requiring to be built-in by other Sections of the Work.


3.3 SCHEDULES


.1 Where items are required to be built into masonry, concrete or other work, supply such items
to respective Sections with all anchors and accessories for building in.


.2 Itemized List:  Supply and install metal work listed below unless specifically designated to
be supplied only.  Each item shall be as shown on drawings and as detailed on reviewed
shop drawings.


.3 Miscellaneous Steel Framing, Channels, Angles, Plates and Brackets:  As required and
indicated on drawings.


.4 Loose Lintels:


.1 Provide and install loose lintels if not by structural steel.


.2 Finish:  Hot-dip galvanized after fabrication.


.5 Vertical Ladders:


.1 Fabricate stringers of flat bar stock, rungs of bars 300mm on centre as detailed on
drawings.  Shoulder weld rungs to stringers.  Secure stringers with brackets, located
at top, bottom and intermediately at not over 1200mm O.C.  Height to suit site
condition.


.2 Securely fasten ladders to wall, plumb, rigid and secure.  Fasteners shall be not less
than 10mm diameter, secured into lead expansion shields in drilled holes in wall.  At
roof ladders at metal siding, provide steel channel supports behind metal siding
secured to steel structure for proper anchorage and support.


.3 Where required or shown on drawings, provide flat bar safety cages to vertical
ladders in accordance with the Occupational Health and Safety Act, latest edition,
Regulations for Industrial Establishments, latest edition, O. Regulation 851 as
amended by O. Regulation 516/92 and all other authorities having jurisdiction.


.4 Finish: Interior ladders will be aluminum and hot-dip galvanize exterior and ladders
after fabrication.


.6 Other Miscellaneous Metal Components:


.1 As required and indicated on drawings.


.2 Finish: Prime paint for interior components, ready for finishing by Section 09 90 00
and hot-dip galvanized after fabrication for exterior components.


END OF SECTION
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ROUGH CARPENTRY


Part 1 General


SUMMARY


.1 Supply all labour, materials, equipment, services and perform all operations required to
complete all rough carpentry work to the full intent of the drawings and as herein
specified.


RELATED REQUIREMENTS


.1 Section 07 21 13: Board Insulation


.2 Section 07 41 16: Standing Seam Metal Roofing System


.3 Section 09 90 00: Painting


DELIVERY, STORAGE, HANDLING AND PROTECTION


.1 Co-ordinate deliveries to comply with construction schedule and arrange ahead for off-the-
ground, under cover storage location.  Do not load any area beyond the design limits.


.2 Materials shall be carefully checked, unloaded, stored and handled to prevent damage.
Protect materials with suitable non-staining waterproof coverings.


.3 Do not store seasoned materials under conditions that will cause their moisture content to
increase.


.4 Protect edges and corners of sheet materials from damage during handling and storage.


.5 Store preservative-treated materials under cover, off the ground and protected from
moisture.


Part 2 Products


MATERIALS


.1 Framing Lumber:


.1 Lumber for structural components shall be of species and grade specified, well
seasoned, processed and stamped at same mill with appropriate grade markings.
Conform to requirements of Standard Grading Rules for Canadian Lumber of
National Lumber Grades Authority the (NLGA) with latest supplements, approved
by the Canadian Lumber Standards Administrative Board.


.2 Framing, Furring, Strapping, Blocking:


.1 Spruce, 122c, "Standard" light framing, except as otherwise specified.


.3 Plywood Sheathing:


.1 Shall be 19mm thick and/or thickness as indicated on drawings, exterior grade at
exterior locations, Douglas Fir plywood, veneer core, Select Sheathing - Tight
Face, unsanded, "B" faces and conforming to CSA 0121-08.


.4 Plywood Roof Sheathing:
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.1 Shall be minimum 13mm thick, exterior grade Douglas fir plywood, veneer core,
tongue and groove edges, Select Sheathing - Tight Face, unsanded with non-slip
surface one side, 'B' faces and conforming to CSA 0121-08.


.5 Rough Hardware:


.1 Provide rough hardware such as nails, spikes, staples, H-clips, bolts, nuts,
washers, screws, clips, strap iron and including hardware for temporary
enclosures.  Nails for plywood shall be annular or spiral type, all other nails shall
be spiral type.  All nails, spikes and staples shall conform to CSA B111.  All
rough hardware shall be galvanized unless otherwise noted. Galvanizing shall
conform to CAN/CSA-G164.


.6 All Other Materials and Hardware:


.1 Shall be as noted on drawings.


PRESSURE PRESERVATIVE TREADED MATERIALS


.1 Pressure Preservative Treated Lumber: Lumber graded and stamped in accordance with
applicable grading rules and standards of associations or agencies approved to grade
lumber by Canadian Lumber Standards Accreditation Board in accordance with
CAN/CSA O80 Series -08.


.1 Species: Pine or Spruce-Pine


.2 Grade: No.2 or better structural posts and lumber, pieces may be grade stamped or
shipment certified by letter of compliance.


.3 Grading authority: NLGA, paragraph 131CC


.4 Material having twisted grain or structural defects affecting integrity of lumber
will not be acceptable for this project.


.5 Use only material with radius edges, minimum 6 mm.


.6 Kiln dry lumber materials to 8% moisture content or less.


.2 Pressure Preservative Treated Plywood: Treated in accordance with CAN/CSA O80 Series
-08 using water-borne preservative to obtain minimum net retention of 4 kg/m³ of wood.
Plywood or laminated materials shall be manufactured with exterior grade adhesives.
After treatment, plywood shall be kiln dried to moisture content of 8% or less.


Part 3 Execution


INSTALLATION-GENERAL


.1 Consult with and co-operate with other Sections in advance and build-in or make
provisions for installation of other work.


.2 Provide and fit in place all furring, strapping, battens, nailers, sleepers, grounds and
blocking required to provide adequate properly placed fixing for all wood finishes,
fitments and as required for the work of others trades.


.3 Blocking, strapping and other rough carpentry indicated shall not be regarded as complete
or exact.  Provide all rough carpentry work required, whether specifically shown or not.
Grounds shall be of a thickness to provide for application of finishes.  Room side surfaces
of grounds shall be plumb and in true plane throughout.
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.4 All nails shall be long enough so that at least half their length penetrate in to the second
member.  Splitting of wood members shall be minimized by staggering the nails in the
direction of the grain and by keeping nails well in from edges.


.5 Blocking shall be through-bolted to structure.


.6 Anchor rough bucks to concrete or masonry with 3/8" diameter expansion bolts and
shields or Drummond and Reeves security buck anchors, minimum three per jamb.


WOOD BLOCKING, CANTS AND NAILERS


.1 Provide wood blocking, cants and nailers, where shown to be required as detailed.  Bolt
securely in place.   Block under cants same thickness as installed roof insulation.


.2 Check mechanical, electrical, architectural drawings and provide all blocking, cants,
nailers etc. required.  Leave work ready for built-up bituminous roofing and prefinished
sheet metal flashings.


PLYWOOD PANELS


.1 Provide plywood panels required for electrical/telephone mounting of equipment and in
other locations as indicated on drawings.


ROOF SHEATHING


.1 Install roof sheathing with surface grain at right angles to the roof framing underneath
with 2mm gap between adjacent panels to allow for expansion.


.2 Install roof sheathing to cold formed metal joist trusses and framing using minimum 6 x 1-
16mm long "bulge head" type drywall screws spaced 150mm O.C. at edges and 600mm
O.C. along intermediate supports.


PRESSURE PRESERVATIVE TREADED WOOD INSTALLATION


.1 Comply with AWPA M4.


.2 Re-treat surfaces exposed by cutting, trimming or boring with liberal brush application of
preservative before installation. Allow first coating to fully soak into grain before applying
second coating in accordance with manufacturer’s instructions.


.3 Remove with fine sandpaper, chemical deposits on treated wood to receive applied finish.


.4 Use only hot-dipped galvanized, corrosion resistant nail or screw fasteners. Staples are not
acceptable for installation of preservative treated materials.
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.5 Use oil-borne preservative treated wood for:


.1 Wood in contact with the ground,


.2 Wood in contact with freshwater,


.3 Landscaping timbers,


.4 Retaining walls,


.5 Pilings,


.6 Bases of utility poles,


.7 Bases of fence posts.


END OF SECTION
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BOARD INSULATION


Part 1 General


1.1 REFERENCE STANDARDS


.1 ASTM International


.1 ASTM C612, Standard Specification for Mineral Fibre Block and Board Thermal
Insulation.


.2 ASTM C1126, Standard Specification for Faced or Unfaced Rigid Cellular
Phenolic Thermal Insulation.


.3 ASTM E96/E96M- , Standard Test Methods for Water Vapour Transmission of
Materials.


.2 Canadian General Standards Board (CGSB)


.1 CGSB 71-GP-24M-AMEND, Adhesive, Flexible, for Bonding Cellular
polystyrene Insulation.


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


.1 Material Safety Data Sheets (MSDS).


.4 Underwriters Laboratories of Canada (ULC)


.1 CAN/ULC-S701, Standard for Thermal Insulation, Polystyrene, Boards and Pipe
Coverings.


.2 CAN/ULC-S702, Standard for Mineral Fibre Insulation for Buildings.


.3 CAN/ULC-S704, Standard for Thermal Insulation Polyurethane and
Polyisocyanurate, Boards, Faced.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00- Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
board insulation and include product characteristics, performance criteria,
physical size, finish and limitations.


.2 Submit 2 copies of WHMIS MSDS. Indicate VOC's during application and
curing.


.3 Certificates:


.1 Submit product certificates signed by manufacturer certifying materials comply
with specified performance characteristics and criteria and physical requirements.


.4 Manufacturer's Instructions:


.1 Submit manufacturer's installation instructions.


1.3 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section 01 61 00- Common
Product Requirements.







Town of Fort Smith Section 07 21 13
Raw Water Intake Rehabilitation Page 2 of 4
60700851 May 2024


BOARD INSULATION
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory


packaging, labelled with manufacturer's name and address.


.3 Storage and Handling Requirements:


.1 Store materials off ground and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect specified materials.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 INSULATION


.1 Polystyrene:  to CAN/ULC S701, Type 3, extruded polystyrene; of compressive strength:
175 kPa @ 10% deflection; minimum long term thermal resistance (LTTR):  RSI 0.87/25
mm, maximum water absorption:  0.7% by volume; thickness as shown on drawings.
Location:  above grade.


.1 Acceptable products:
.1 "Cavitymate" by Dow Chemical Canada Ltd.
.2 Foamular C-200 by Owens Corning


.2 Concrete Faced Polystyrene: to CAN/ULC S701, Type 4, maximum flame spread index
of 25 for 25 mm of material, thicknesses shown on drawings. Tongue and groove edge
along longitudinal edge, butt joint on lateral edge, minimum compressive strength of 210
kPa, maximum water vapour transmission of 35, minimum long term thermal resistance
(LTTR): RSI 0.87/25 mm thickness, textured broom finish, colour grey.


.1 Location:
.1 Raw Water Intake: perimeter wall cladding.


.2 Acceptable products:
.1 “CFI” Concrete Faced Insulated Wall Panels by Tech-Crete


.3 Adhesive: to CGSB 71-GP-24M, Type II, synthetic rubber base, solvent type, trowel
consistency, cream colour. Standard of acceptance: Bakor 230-21.


2.2 ACCESSORIES


.1 Wall Panel attachment: ASTM A123/A123M-08 - Zinc-Coated (Galvanized), Z275 to
G90 coating  designation, preformed as supplied by manufacturer, complete with
corrosion proof masonry fasteners.


.2 Gaskets to Adjacent Substrates: Standard type suitable for use with system, permanently
resilient; ultraviolet and ozone resistant; colour to match adjacent colour.


.3 Perimeter Insulation Flashings 0.511mm (24 gauge) minimum: Coordinate supply of end
closures and flashings for perimeter insulation system with Section 07 62 00.Insulation
clips: impale type, perforated 50 x 50 mm cold rolled carbon steel 0.8 mm thick, adhesive
back, spindle of 2.5 mm diameter annealed steel, length to suit insulation, 25 mm
diameter washers of self locking type.
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.4 6mm (1/4”) self-tapping concrete screws, length as required. Do not over tighten


fasteners.


.5 Insulation clips: impale type, perforated 50 x 50 mm cold rolled carbon steel 0.8 mm
thick, adhesive back, spindle of 2.5 mm diameter annealed steel, length to suit insulation,
25 mm diameter washers of self locking type.


.6 6mm (1/4”) hex-head fasteners c/w gasket, length as required. Do not over tighten
fasteners. Colour: grey.


.7 Field Repair and Touch-up: As recommended by panel manufacturer.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for board insulation application in accordance
with manufacturer's written instructions.


.1 Inform Consultant of unacceptable conditions immediately upon discovery.


.2 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the Consultant.


3.2 INSTALLATION


.1 Install insulation after building substrate materials are dry.


.2 Install insulation to maintain continuity of thermal protection to building elements and
spaces.


.3 Fit insulation tight around electrical boxes, plumbing and heating pipes and ducts, around
exterior doors and windows and other protrusions.


.4 Keep insulation minimum 75 mm from heat emitting devices such as recessed light
fixtures, and minimum 50 mm from sidewalls of CAN/ULC-S604 type A chimneys.


.5 Cut and trim insulation neatly to fit spaces. Butt joints tightly, offset vertical joints. Use
only insulation boards free from chipped or broken edges. Use largest possible
dimensions to reduce number of joints.


.6 Offset both vertical and horizontal joints in multiple layer applications.


.7 Do not enclose insulation until it has been inspected and approved by Departmental
Representative.


3.3 RIGID INSULATION INSTALLATION


.1 Imbed insulation boards into vapour barrier type adhesive, applied as specified, prior to
skinning of adhesive.


.2 Leave insulation board joints unbonded over line of expansion and control joints. Bond a
continuous 150 mm wide 0.15 mm modified bituminous membrane over expansion and
control joints using compatible adhesive and primer before application of insulation.
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3.4 CLEANING


.1 Progress Cleaning:


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.


.3 Waste Management: separate waste materials for recycling.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


END OF SECTION
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SELF-ADHERED AVB SHEET MEMBRANE


Part 1 General


1.1 SUMMARY


.1 This Section includes requirements for supply and installation of self-adhered air and
vapour membranes that prevent exfiltration and infiltration between interior and exterior
of building through wall and roof transition construction.


1.2 RELATED REQUIREMENTS


.1 Section 04 05 10: Common Work Results for Masonry


.2 Section 06 10 00: Rough Carpentry


.3 Section 07 21 13: Board Insulation


.4 Section 07 41 16: Standing Seam Metal Roofing System


1.3 REFERENCE STANDARDS


.1 American Society for Testing of Materials (ASTM):


.1 ASTM E96/E96M-10, Standard Test Methods for Water Vapour Transmission of
Materials


.2 ASTM E2178-11, Standard Test Method for Air Permeance of Building Materials


1.4 ADMINISTRATIVE REQUIREMENTS


.1 Pre-Installation Conference:


.1 Convene a pre-installation conference two (2) weeks prior to commencing work of
this section.  Require attendance of parties directly affecting work of this section,
including, but not limited to, the Consultant, General Contractor, air and vapour
barrier membrane contractor, and substrate installer.


.2 Contact Consultant two (2) weeks prior to pre-installation conference to confirm
schedule.


.3 Review preparation and installation procedures and co-ordinating and scheduling
required with related work.


.4 Record discussions of conference and decisions and agreements (or
disagreements) reached and furnish copy of record to each party attending.
Review foreseeable methods and procedures related to the vapour permeable air
barrier membrane, including the following:


.1 Tour, inspect and discuss condition of substrate, penetrations and
preparatory work performed by other trades.


.2 Review surface preparation, minimum curing period and installation
procedures.


.3 Review special details and flashings.


.4 Review required submittals, both completed and yet to be completed.


.5 Review and finalize construction schedule related to work and verify
availability of materials, installer’s personnel, equipment and facilities
needed to make progress and avoid delays.


.6 Review required inspections, testing, protection and repair procedures.
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.7 Review weather and forecasted weather conditions, and procedures for
coping with unfavourable conditions.


.2 Coordination: Coordinate interface of membranes specified in this Section with adjacent
systems to ensure continuity of system and that junctions between various components are
effectively sealed; verify with manufacturers and installers for installation procedures of
materials incorporated into air and vapour membrane elements including membranes,
transitions, coatings and sealants and continuity with roofing membrane.


1.5 SUBMITTALS


.1 Provide submittals in accordance with the General Conditions and Section 01 33 00.


.2 Action Submittals:


.1 Product Data: Submit manufacturer's product literature, and installation
instructions required for complete and proper installation of air and vapour
retarder elements including membranes, primers, fasteners, proprietary application
equipment, etc.


.2 Samples: Submit representative sample of air and vapour membrane minimum
305mm x 305mm (12” x 12”) with factory applied identification clearly visible.


.3 Safety Data Sheets:


.1 Submit WHMIS safety data sheets for inclusion with project record documents.
Keep one copy of WHMIS safety data sheets on site for reference by workers.


1.6 QUALITY ASSURANCE


.1 Qualifications: Provide proof of qualifications when requested by the Consultant:


.1 Manufacturer: Obtain air and vapour membrane materials through one source
from a single manufacturer or using materials from a secondary source that are
acceptable to the manufacturer.


.2 Installer: Use an installation company that is acceptable to the manufacturer, using
workers who are trained and approved by the membrane manufacturer having
experience with projects of similar complexity and area.


1.7 ENVIRONMENTAL CONDITIONS


.1 Air and vapour barrier are not to be applied to surfaces that are either wet, oily, frosted,
dirty or contaminated in any way.


.2 Ambient Conditions: Apply air and vapour membrane to substrate surfaces that are within
manufacturer’s installation temperature threshold range accounting for wind cooling and
apparent temperature when actual temperature is approaching manufacturer’s minimum
temperature threshold.


.3 Air and vapour barrier are not to be applied over lightweight cast-in-place concrete
containing high moisture or certain curing compounds.  Cast-in-place concrete should be
cured for a minimum of two weeks prior to application of air barrier membrane.


1.8 DELIVERY, STORAGE, HANDLING AND PROTECTION


.1 Coordinate deliveries with construction schedule and arrange for proper storage areas.
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.2 All materials are to be stored in a clean, dry and protected area in their original containers
sealed and undamaged.  Manufacturer's labels are to be easily visible and undamaged.


.3 Care and precaution are to be exercised by the applicator so as not to damage the work of
other trades.  Applicator is responsible to take all necessary precautions to protect work of
other trades during application.


.4 In addition to the above, store modified bituminous sheet type air and vapour barrier
membrane as follows:


.1 Store rolls of membrane on end, in vertical position without leaning with selvage
end up.


.2 Store materials away from direct heat or open flame.


.3 For installation in cold weather, store rolls of membrane in heated storage trailer
for minimum of 24 hours with the temperature kept at 21 deg C and remove for
application with as little exposure as possible to low ambient temperatures.


.5 Provide portable fire extinguishers within easy access of torching applications.


1.9 WARRANTY


.1 Manufacturer’s Warranty: Submit manufacturer's warranty stating that air and vapour
membranes and accessories are free of defects and are manufactured to meet
manufacturer's published physical properties and material specifications as of the date of
product delivery.


.2 Installer’s Warranty: Submit installers warranty stating that air and vapour membranes and
accessories are installed in accordance with manufacturer's recommendations and that
membrane, transitions and through-wall flashing membranes, primers, mastics, adhesives
and sealants are sourced from one manufacturer.


Part 2 Products


2.1 MANUFACTURERS


.1 Basis-of-Design products are named in this Section; form the basis-of-design materials for
the project; additional manufacturers offering similar products may be incorporated into
the work of this Section provided they meet the performance requirements established by
the named products and provided they submit requests a minimum of five (5) days in
advance of Bid Closing.


.2 Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:


.1 Henry Company


.2 Soprema Inc.


.3 Tremco


2.2 MATERIALS


.1 Self adhering SBS modified bitumen reinforced membrane; having low temperature
formulation appropriate for installation requirements; tested in accordance with ASTM
E96 and ASTM E2178, and having the following nominal properties:
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.1 Low Temperature Flexibility: Less than -10°C


.2 Basis of Design Products:


.1Sopraseal Stick 1100-T by Soprema Inc.


.2ExoAir 110LT by Tremco


.2 Primer: Solvent based, synthetic rubber adhesive type, quick setting, solvent based, roller
consistency type primer.


.1 Basis of Design Product:  Blueskin Primer by Henry Company.


.3 Air Barrier Sealant: High solids, rubber asphalt caulking and sealing compound.


.1 Basis of Design Product:  570-05 Polybitume Sealing Compound by Henry
Company.


.4 Through Wall Flashing Membrane: 40 mils (1mm) thick x width to suit, strips of self-
adhering, SBS rubberized asphalt laminated to a cross-laminated, high density
polyethylene film with a siliconized release liner.


.1 Basis of Design Product: Blueskin TWF by Henry Company


.5 Packing Insulation: Loose, glass fibre or mineral fibre insulation, 1.0 lbs./cu.ft. density,
and conforming to CAN/CGSB-51.11.


Part 3 Execution


3.1 EXAMINATION


.1 Ensure that surfaces to receive air barrier membrane are dry, firm, suitable for bond, and
free from dust, dirt, loose material, projections, ice, frost, slick, grease, oil or other matter
detrimental to bond of sheet type air barrier membrane.


.2 Report surfaces left unacceptable by other trades in writing to the Consultant before
commencing installation.


.3 Co-ordinate work of this section with the work of other sections.


.4 Commencement of work of this section implies acceptance of surfaces and conditions.


3.2 PREPARATION


.1 Prepare surfaces in accordance with manufacturer’s written requirements for type of
substrate; free from voids, spalled areas, loose aggregates or sharp points; clean surfaces to
remove contaminants that could affect bond such as grease or wax, dust, dirt and debris.


.2 Apply primer to substrates when required by manufacturer at rate recommended by
manufacturer; cover primed substrates on same day, reapply primer when work cannot be
completed on the same day.


3.3 INSTALLATION


.1 Install air and vapour barrier membranes in accordance with manufacturer’s written
requirements, using appropriate equipment and skilled workers and as follows:


.1 Transition Membranes: Connect air and vapour membranes to adjacent assemblies
having pre-installed transition membranes; install transition membranes where
required to maintain continuity of building envelope.
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.2 Through Wall and Flexible Flashings: Install flexible membranes where required
to maintain flow direction to divert water away from face of building envelope.


.2 Separate air and vapour barrier membranes from incompatible materials and provide
manufacturer’s recommended transition materials required to maintain continuity of
building envelope.


.3 Cut and tightly seal air and vapour barrier membrane around penetrations and protrusions
to provide a continuous air barrier.


.4 Lap joints in air and vapour barrier membrane minimum of 75mm (3").


.5 Where masonry anchors and supports pass through air and vapour barrier membrane,
ensure continuity of air and vapour barrier membrane by applying air barrier mastic all
around/over masonry anchors.


.6 Prior to concealment by other materials, inspect air and vapour barrier membrane for
punctures, misaligned seams and fishmouths.  Apply additional layer of air and vapour
barrier membrane over damaged/affected areas, extending membrane minimum of 6"
beyond damage in all directions.


3.4 SITE QUALITY CONTROL


.1 Allow access for review and inspection and testing of installed air and vapour barrier
membrane, and repair of deficiencies before placement of insulation materials.


.2 Manufacturer’s Site Services: Arrange for air and vapour barrier membrane
manufacturer’s technical personnel to review building envelope during installation if
required by the Consultant.


.3 Owner reserves the right to engage a testing firm to perform air and vapour barrier
membrane testing to confirm performance of installed membranes and insulation systems
in accordance with Section 01 45 00; testing will be performed when the building
mechanical systems are balanced and operating; when building is occupied, and climatic
conditions are suitable for infrared thermographic scan of the building.


.4 Cooperate with testing agency; repair or replace air and vapour barrier membrane as
directed by testing agency, at no additional cost to the Owner


3.5 CLEANING AND PROTECTION


.1 Protection: Protect membrane as recommended by manufacturer from effects of long-term
exposure where membrane is open to the environment for prolonged time periods using
opaque plastic sheets or tarpaulins; protect membrane from penetrations and damage by
successive components of the Work; assign payment for repairs to responsible parties;
make repairs in accordance with manufacturer’s written instructions using original
installers.


.2 Cleaning: Remove masking materials, debris, excess materials and equipment from site at
completion of the work; conduct ongoing daily cleaning as directed by the Contractor;
clean stains, drips or spills of coatings, sealants, mastic or primers visible on finished
surfaces.


END OF SECTION
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STANDING SEAM METAL ROOFING SYSTEM


Part 1 General


1.1 SUMMARY


.1 This Section includes requirements for supply and installation of factory formed, site
assembled, non-structural, concealed fastener, architectural standing seam metal roofing
system; including accessories required for weather tight installation; job site
manufactured materials will not be acceptable for this project.


.2 Drawings indicate size, profiles, and dimensional requirements of metal roofing system
and are based on the specific system indicated; do not modify intended aesthetic effects.


1.2 DEFINITIONS


.1 Metal Roofing System Assembly: Metal roofing system, attachment system components,
miscellaneous metal framing, thermal insulation, and accessories necessary for a
complete weather tight roofing system.


.2 Core Metal Thickness: Minimum thickness of base metal without metallic coatings or
painted finishes.


1.3 RELATED REQUIREMENTS


.1 Section 07 21 13 Board Insulation


.2 Section 07 62 00 Prefinished Metal Flashing and Trim.


.3 Section 07 92 00 Sealants


1.4 REFERENCE STANDARDS


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


.1 ASTM A653/A653M-11, Standard Specification for Steel Sheet, Zinc-
Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process


.2 ASTM A755/A755M-11, Standard Specification for Steel Sheet, Metallic Coated
by the Hot-Dip Process and Prepainted by the Coil-Coating Process for Exterior
Exposed Building Products


.3 ASTM C1396/C1396M-11, Standard Specification for Gypsum Board


.2 Canadian General Standards Board (CGSB):


.1 CGSB 37-GP-56M, Membrane, Modified, Bituminous, Prefabricated and
Reinforced for Roofing


.3 Canadian Standards Association (CSA):


.1 CSA A123.3-05 (R2010), Asphalt or Tar Saturated Roofing Felt


.2 CSA S136-07, North American Specification for the Design of Cold Formed
Steel Structural Members



http://www.astm.org/

http://www.pwgsc.gc.ca/cgsb/

http://www.csa.ca/
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STANDING SEAM METAL ROOFING SYSTEM
.4 Canadian Sheet Steel Building Institute (CSSBI):


.1 CSSBI 20M-99, Sheet Steel Cladding for Architectural, Industrial and
Commercial Building Applications


.5 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA):


.1 Architectural Sheet Metal Manual, 5th Edition, 1993


1.5 ADMINISTRATIVE REQUIREMENTS


.1 Pre-Construction Meeting: Arrange a pre-construction meeting in accordance with
Section 01 20 00 – Project Meetings at project site with Contractor and Consultant
present before starting roof construction; purpose of meeting is to review methods and
procedures related to roof construction and metal roofing system including; but not
limited to, the following:


.1 Review and finalize construction schedule and verify availability of materials,
installer's personnel, equipment, and facilities needed to make progress and avoid
delays.


.2 Review methods and procedures related to metal roofing system installation,
including manufacturer's written instructions.


.3 Examine deck substrate conditions for compliance with requirements, including
flatness and attachment to structural members.


.4 Review structural loading limitations of deck during and after roofing.


.5 Review flashings, special roof details, roof drainage, roof penetrations,
equipment curbs, and condition of other construction that will affect metal
roofing system.


.6 Review temporary protection requirements for metal roofing system during and
after installation.


.7 Review roof observation and repair procedures after metal roofing system
installation.


.8 Consultant will document proceedings, including corrective measures and actions
required, and furnish copy of record to each meeting participant.


.2 Coordination:


.1 Coordinate installation of roof curbs, equipment supports, and roof penetrations.


.2 Coordinate metal roofing system with rain drainage work, flashing, trim, and
construction of decks, parapets, walls, and other adjoining work to provide a leak
proof, secure, and non-corrosive installation.



http://www.cssbi.ca/

http://www.smacna.org/
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1.6 SUBMITTALS


.1 Provide required information in accordance with Section 01 33 00 – Submittal
Procedures.


.2 Action Submittals: Provide the following submittals before starting any work of this
Section:


.1 Product Data: Submit product data including; but not limited to, construction
details, material descriptions, dimensions of individual components and profiles,
and finishes for each type of metal roofing system and accessory.


.2 Shop Drawings: Submit shop drawings indicating fabrication and installation
layouts of metal roofing system; details of edge conditions, joints, panel profiles,
corners, anchorages, trim, flashings, closures, and accessories; and special
details, identify between factory and site assembled work, include details for the
following:


.1 Accessory details drawn at minimum 1:10 scale including; but not
limited to, the following:


.1 Flashing and trim


.2 Roof curbs


.3 Samples: Submit two (2) samples for each type of exposed finish required for
Consultant’s verification of finishes, prepared in sizes as follows:


.1 Metal roofing system: 300mm (12”) long by actual panel width; include
fasteners, clips, closures, and other metal roofing system accessories.


.2 Trim and Closures: 300mm (12”) long; include fasteners and other
exposed accessories.


.3 Vapour Retarders: 150mm (6”) square samples.


.4 Accessories: 300mm (12”) long samples for each type of accessory.


.3 Informational Submittals: Provide the following submittals when requested by the
Consultant:


.1 Coordination Drawings: Coordination drawings drawn at minimum 1:100
indicating locations of penetrations and roof mounted items including; but not
limited to, the following:


.1 Roof systems and attachments.


.2 Purlins and rafters


.3 Equipment supports


.4 Pipe supports and penetrations


.5 Lighting fixtures


.6 Snow guards


.7 Items mounted on roof curbs
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STANDING SEAM METAL ROOFING SYSTEM
1.7 PROJECT CLOSEOUT SUBMISSIONS


.1 Operation and Maintenance Data: Submit manufacturers written maintenance data for
metal roofing system, include name of original installer and contact information for
inclusion in maintenance manuals.


1.8 QUALITY ASSURANCE


.1 Qualifications: Provide proof of qualifications when requested by the Consultant:


.1 Manufacturer: Obtain each type of metal roofing system through one source from
a single manufacturer.


.2 Installer: Use only installers that are trained and qualified by factory formed
roofing panel manufacturer, and who have experience in projects of similar
complexity and scope.


1.9 DELIVERY, STORAGE, AND HANDLING


.1 Delivery and Acceptance Requirements: Deliver components, sheets, metal roofing
system, and other manufactured items to prevent damage or deformation; package metal
roofing system for protection during transportation and handling.


.2 Storage and Handling Requirements: Unload, store, and erect metal roofing system in a
manner to prevent bending, warping, twisting, and surface damage, and as follows:


.1 Protect metal roofing system to prevent wetting of materials, and as follows:


.1 Stack metal roofing system on platforms or pallets, covered with suitable
weather tight and ventilated covering.


.2 Do not store metal roofing system in contact with other materials that
might cause staining, denting, or other surface damage.


.2 Protect strippable protective covering on metal roofing system from exposure to
sunlight and high humidity, except to extent necessary for period of metal
roofing system installation.


.3 Protect foam plastic insulation from surface degradation, and as follows:


.1 Do not expose to sunlight, except to extent necessary for period of
installation and concealment.


.2 Protect against ignition at all times. Do not deliver foam-plastic
insulation materials to Project site before installation time.


.3 Complete installation and concealment of plastic materials as rapidly as
possible in each area of construction.


1.10 SITE CONDITIONS


.1 Site Measurements: Verify locations of roof framing and roof opening dimensions by site
measurements before metal roofing system fabrication and indicate measurements on
shop drawings.


.2 Established Dimensions: Establish framing and opening dimensions and proceed with
fabricating metal roofing system without site measurements where site measurements
cannot be made without delaying the work or allow for site trimming of panels;
coordinate roof construction to ensure that actual building dimensions, locations of
structural members, and openings correspond to established dimensions.
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STANDING SEAM METAL ROOFING SYSTEM
.3 Ambient Conditions:  Proceed with installation only when existing and forecasted


weather conditions permit assembly of metal roofing system in accordance with
manufacturers' written instructions and warranty requirements.


1.11 WARRANTY


.1 Provide manufacturer's standard form of warranty stating that manufacturer agrees to
repair or replace components of metal roofing system that fail in materials or
workmanship within specified warranty period; failures will be considered to include; but
are not limited to, the following:


.1 Structural failures, including rupturing, cracking, or puncturing.


.2 Deterioration of metals, metal finishes, and other materials beyond normal
weathering.


.3 Deterioration of finishes, peeling or cracking of coating, failure to adhere to bare
metal, colour fading and chalking.


.2 Warranty Period:


.1 Metal Roof System: Two (2) years from date of Substantial Performance.


.2 Finishes: Twenty (20) years from date of Substantial Performance.


.3 Weather Tightness: Five (5) years from date of Substantial Performance stating
that manufacturer agrees to repair or replace metal roofing system failing to
remain weather tight; including leaks, within specified warranty period.


Part 2 Products


2.1 MANUFACTURERS


.1 Basis-of-Design products are named in this Section; additional manufacturers offering
similar setting systems may be incorporated into the work provided they meet the
performance requirements established by the named products.


.2 Additional manufacturers offering similar Products may be incorporated into the work
provided they meet the performance requirements established by the named products and
provided they submit requests for substitution a minimum of ten (10) days in advance of
Bid Closing.


.3 Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:


.1 Berridge Manufacturing Company


.2 Canadian Metal Rolling Mills


.3 Vicwest Steel Inc.


2.2 STANDING SEAM METAL ROOFING SYSTEM


.1 Performance Requirements: Provide metal roofing system in accordance with
performance requirements specified in this Section and as follows:


.1 Design and construct roof so that completed installation will not leak.


.2 Provide maximum deflection not exceeding 1/180 under system weight plus
snow load and build-up, and wind and suction loads acting normal to the plane in
accordance with the Building Code Climatic Data, wind load for 1:100 years.



http://www.berridge.com/

http://www.cmrm.com/

http://www.vicwest.com/
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.3 Provide movement of components without causing buckling, failure of joint


seals, undue stress on fasteners when subject to seasoned temperature range,
from -40-degree C to +50-degree C, and preceding noted wind and suction loads.


.4 Provide expansion joints to accommodate movement in wall system and between
wall system and building structure where these movements are caused by
deflection of building structure, without permanent distortion, damage to in-fills,
racking of joints, breakage of seals, or water penetration into system.


.5 Provide for positive drainage to the exterior of all water entering or condensation
occurring within the system.


.2 Panel Materials: Coated steel sheet with coil coating having galvanized finish using hot
dip process and pre-coated using coil coating process in accordance with ASTM A755M,
and as follows:


.1 Galvanized Steel Sheet: Aluminum-Zinc Alloy Coated Steel Sheet: ASTM
A792/A792M-10, Class AZM150 coating designation, Grade 275; structural
quality.


.2 Surface: Smooth, flat finish.


.3 Solar Reflective Index: 29 minimum.


.3 Auxiliary Levelling Surface: Gypsum board sheathing: ASTM C1396M roof sheathing
material having treated core to provide temporary weather protection during installation,
suitable for normal humidity buildings, and as follows:


.1 Thickness: As indicated


.2 Long Edges: Square.


.3 Location: Roof substrates over steel decks only.


.4 Acceptable Materials:


.1 CGC Gyplap Sheathing


.2 Georgia Pacific Toughrock Sheathing


.3 BPB Westroc Inc. Sheathing


.4 Ice and Water Shield Membrane: Self adhering, granular faced sheet manufactured in
accordance with CGSB 37-GP-56M, minimum 1.6mm (1/16”) thick, consisting of
glass fibre mat reinforcing and SBS modified asphalt, granule faced, with release paper
backing; cold applied; provide primer when recommended by ice and water shield
manufacturer.


.5 Girts: Fabricated from minimum 1.2mm (3/64”) nominal base metal thickness galvanized
steel to ASTM A653/A653M-11, Grade 230 with Z275 zinc coating.


.6 Board Insulation: specified in Section 07 21 13.


.7 Felts: CSA A123.36-05 (R2010), Type II (No. 30), asphalt saturated organic felts.


.8 Slip Sheet: Building paper, minimum 0.24 kg/m2, rosin sized.


.9 Miscellaneous Metal Framing: Cold rolled steel framing in accordance with CSA S136-
07, and as follows:


.1 Steel Sheet Components: Fabricated from 1.2mm (3/64”) nominal base metal
thickness galvanized steel to ASTM A653/A653M-11, with Z180 zinc coating.


.2 Hat Shaped, Rigid Furring Channels: Fabricated from 0.8mm (1/32”) nominal
base metal thickness galvanized steel, depth 22mm (7/8”).
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STANDING SEAM METAL ROOFING SYSTEM
.3 Cold Rolled Furring Channels: 38mm (1 ½”) nominal bare steel thickness, with


minimum 13mm (½”) wide flange, depth 19mm (3/4”).


.4 Furring Brackets: Adjustable, corrugated edge type, steel sheet with
minimum 0.8mm (1/32”) nominal bare steel thickness.


.5 Tie Wire: Zinc coated, soft temper, minimum 38mm (1 ½”) nominal diameter
wire, or double strand of 32mm (1 ¼”) nominal diameter wire.


.6 Z-Bars: Slotted or non-slotted web, face flange 32m (1 ¼”) wide; wall
attachment flange 22mm (7/8”) wide x depth to suit insulation thickness,
minimum 0.4mm (1/64”) nominal bare metal thickness.


.10 Metal Framing Fasteners: Type, material, size, corrosion resistance, holding power, and
other properties required to fasten steel members to substrates as recommended by
manufacturer.


2.3 ACCESSORY MATERIALS


.1 Provide components required for complete metal roofing system assembly including trim,
copings, fasciae, corner units, ridge closures, clips, flashings, sealants, gaskets, fillers,
closure strips, and similar items; match material and finish of metal roofing system.


.2 Fasteners: Self tapping screws, bolts, nuts, self locking rivets and bolts, end welded studs,
and other suitable fasteners designed to withstand design loads, and as follows:


.1 Provide exposed fasteners with heads matching color of metal roofing system by
means of plastic caps or factory applied coating.


.2 Fasteners for Roof systems: Self drilling or self tapping, zinc plated, hex head
carbon steel screws, with a stainless-steel cap or zinc aluminum alloy head and
EPDM or neoprene sealing washer.


.3 Fasteners for Flashing and Trim: Blind fasteners or self drilling screws with hex
washer head; no exposed fastenings on exposed faces.


.4 Blind Fasteners: High strength stainless steel rivets.


.3 Bituminous Coating: Cold applied asphalt mastic, SSPC-Paint 12, compounded
for 1.2mm (3/64”) dry film thickness per coat; inert type non-corrosive compound free of
asbestos fibres, sulphur components, and other deleterious impurities.


.4 Flashing, Roof Curbs, and Trim: Prefinished flashing materials to match roofing
materials in accordance with Section 07 62 00.


.5 Snow Guards: Prefabricated, non-corrosive units designed installed without penetrating
metal roofing system, and complete with predrilled holes, clamps, or hooks for
anchoring.


.6 Pipe Flashing: Pre-moulded, EPDM pipe collar with flexible aluminum ring bonded to
base.


.7 Solar Panel Mounts: Coordinate installation of standing seam mounted solar panels with
electrical.


2.4 FABRICATION


.1 Fabricate and finish metal roofing system and accessories at the factory to greatest extent
possible, using manufacturer's standard procedures and processes to obtain the indicated
profiles and meeting dimensional and structural requirements for the Project.


.2 Fabricate flashing and trim in accordance with SMACNA recommendations that apply to
the design, dimensions, metal, and other characteristics of item indicated.
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2.5 FINISHES, GENERAL


.1 Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.


.2 Variations in appearance of abutting or adjacent pieces are acceptable if they are within
½ the range of reviewed samples:


.1 Noticeable variations in the same piece are not acceptable.


.2 Variations in appearance of other components are acceptable if they are within
the range of reviewed samples and are assembled or installed to minimize
contrast.


Part 3 Execution


3.1 EXAMINATION


.1 Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal roofing system supports, and other
conditions affecting performance of work.


.2 Examine primary and secondary roof framing to verify that purlins angles, channels, and
other structural panel support members and anchorages have been installed within
alignment tolerances required by metal roofing system manufacturer.


.3 Examine roof sheathing to verify that sheathing joints are supported by framing or
blocking and that installation is within flatness tolerances required by metal roofing
system manufacturer.


.4 Examine roughing-in for components and systems penetrating metal roofing system to
verify actual locations of penetrations relative to seam locations of metal roofing system
before metal roofing system installation.


.5 Proceed with installation only after unsatisfactory conditions have been corrected.


3.2 PREPARATION


.1 Clean substrates of substances harmful to insulation, including removing projections
capable of interfering with insulation attachment.


.2 Install auxiliary levelling substrate boards over steel deck; attach with mechanical
fasteners into top flutes of steel to prevent wind uplift.


.3 Install flashings and other sheet metal in accordance with requirements specified in
Section 07 62 00.


.4 Install fasciae and copings in accordance with requirements specified in Section 07 62 00.


.5 Install sub-purlins, eave angles, furring, and other miscellaneous roof system support
members and anchorage in accordance with metal roofing system manufacturer's written
recommendations.


3.3 ICE AND WATER SHIELD INSTALLATION


.1 Install self adhering sheet ice and water shield, wrinkle free, on roof sheathing under
metal roofing system.


.2 Apply primer if required by manufacturer and install in accordance with temperature
restrictions of ice and water shield manufacturer; use primer rather than nails for
installing ice and water shield at low temperatures.
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.3 Apply over entire roof in shingle fashion to shed water, with end laps of not less than


150mm staggered 610mm between courses and as follows:


.1 Overlap side edges not less than 89mm.


.2 Roll laps with roller.


.3 Cover ice and water shield within 14 days.


.4 Install flashings to cover ice and water shield in accordance with requirements specified
in Section 07 62 00.


.5 Apply slip sheet over ice and water shield before installing metal roofing system.


3.4 THERMAL INSULATION INSTALLATION


.1 Extend insulation in thickness indicated to cover entire roof in accordance with
installation requirements in Section 07 21 13.


.2 Install insulation horizontally and hold in place with Z-shaped furring members spaced
610mm O/C; securely attach narrow flanges of furring members to roof deck with screws
spaced 610mm O/C.


3.5 METAL ROOFING SYSTEM INSTALLATION


.1 Install metal roofing system in accordance with manufacturer’s written instructions and
as modified by this Section.


.2 Provide metal roofing system of full length from eave to ridge, unless restricted by
shipping limitations.


.3 Anchor metal roofing system and other components of the Work securely in place, with
provisions for thermal and structural movement:


.1 Site cutting of metal roofing system by torch is not permitted.


.2 Install panels perpendicular to purlins.


.3 Rigidly fasten eave end of metal roofing system and allow ridge end free
movement due to thermal expansion and contraction; pre-drill panels before
installing fasteners.


.4 Provide metal closures at peaks and each side of ridge and hip caps.


.5 Flash and seal metal roofing system with weather closures at eaves, rakes, and at
perimeter of all openings; fasten with self tapping screws.


.6 Locate and space fastenings in uniform vertical and horizontal alignment.


.7 Install ridge and hip caps as metal roofing system work proceeds.


.8 Locate panel splices over, but not attached to, structural supports.


.9 Stagger panel splices and end laps to avoid a four-panel lap splice condition.


.10 Lap metal flashing over metal roofing system to allow moisture to run over and
off the material.


.4 Use stainless steel fasteners for surfaces exposed to the exterior and galvanized steel
fasteners for surfaces exposed to the interior.


.5 Protect against galvanic action where dissimilar metals contact each other or corrosive
substrates, by painting contact surfaces with bituminous coating, by applying rubberized
asphalt ice and water shield to each contact surface, or by other permanent separation as
recommended by metal roofing system manufacturer.







Town of Fort Smith Section 07 41 16
Raw Water Intake Rehabilitation Page 10 of 11
60700851 May 2024


STANDING SEAM METAL ROOFING SYSTEM
.6 Install gaskets, joint fillers, and sealants where required for weatherproof performance of


metal roofing system; include types of gaskets, fillers, and sealants recommended by
metal roofing system manufacturer, and as follows:


.1 Seal metal roofing system end laps with double beads of tape or sealant, full
width of panel.


.2 Seal side joints where recommended by metal roofing system manufacturer.


.3 Prepare joints and apply sealants in accordance with requirements in Section 07
92 00.


.7 Fasten metal roofing system to supports with concealed clips at each standing seam joint
at location, spacing, and with fasteners recommended by manufacturer, and as follows:


.1 Install clips to supports with self tapping fasteners.


.2 Install pressure plates at locations indicated in manufacturer's written installation
instructions.


.3 Crimp standing seams with manufacturer approved motorized seaming tool, so
clip, metal roofing system, and factory applied sealant are completely engaged.


.8 Fasten metal roofing system to supports with concealed clips at each batten seam joint at
location, spacing, and with fasteners recommended by manufacturer, and as follows:


.1 Install clips to supports with self-drilling fasteners.


.2 Apply battens to metal roofing system seams, fully engaged to provide weather
tight joints.


.9 Provide metal soffit panels full width of soffits and install panels perpendicular to support
framing; flash and seal panels with weather closures where metal soffit panels meet walls
and at perimeter of all openings.


.10 Align bottom of facia panels and fasten with blind rivets, bolts, or self tapping screws;
flash and seal panels with weather closures where fasciae meet soffits, along lower panel
edges, and at perimeter of all openings.


3.6 ACCESSORY INSTALLATION


.1 Install accessories with positive anchorage to building and weather tight mounting and
provide for thermal expansion. Coordinate installation with flashings and other
components.


.2 Install components required for a complete metal roofing system assembly including
trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure
strips, and similar items.


.3 Install flashing and trim in accordance with performance requirements, manufacturer's
written installation instructions, and SMACNA recommendations; provide concealed
fasteners where possible, and set units true to line and level; install work with laps, joints,
and seams that will be permanently watertight and weather resistant.


.4 Install exposed flashing and trim that is without excessive oil canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to
form hems. Install sheet metal flashing and trim to fit substrates and to result in
waterproof and weather-resistant performance.


.5 Provide for thermal expansion of exposed flashing and trim:


.1 Space movement joints at equally spaced intervals to a maximum of 3050mm
O/C with no joints allowed within 610mm of corner or intersection.
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.2 Form expansion joints of intermeshing hooked flanges, not less than 25mm deep,


filled with mastic sealant concealed within joints where lapped or bayonet type
expansion provisions cannot be used or would not be sufficiently weather
resistant and waterproof.


.6 Install roof curbs at locations indicated on Drawings; install flashing around bases where
they meet metal roofing system.


.7 Attach snow guards to metal roofing system with adhesive, sealant, or adhesive tape, as
recommended by snow guard manufacturer; do not use fasteners that will penetrate metal
roofing system.


.8 Form flashing around pipe penetration and metal roofing system; fasten and seal to metal
roofing system as recommended by manufacturer.


.9 Coordinate installation of standing seam mounted solar panels with electrical.


3.7 ERECTION TOLERANCES


.1 Shim and align metal roofing system units within installed tolerance of 6 mm in
6 metres on slope and location lines as indicated and within 3 mm offset of adjoining
faces and of alignment of matching profiles.


3.8 SITE QUALITY CONTROL


.1 Engage a factory authorized service representative to inspect completed metal roofing
system installation, including accessories and to report results in writing to the
Consultant.


.2 Remove and replace applications of metal roofing system where inspections indicate that
they do not comply with specified requirements.


.3 Additional inspections, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.


3.9 CLEANING AND PROTECTION


.1 Remove temporary protective coverings and strippable films, if any, as metal roofing
system are installed, unless otherwise indicated in manufacturer's written installation
instructions.


.2 Clean finished surfaces as recommended by metal roofing system manufacturer upon
completion of metal roofing system installation; maintain in a clean condition during
remainder of construction.


.1 Replace metal roofing system components that become damaged or have
deteriorated beyond successful repair by finish touch-up or similar minor repair
procedures.


END OF SECTION
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STEEL SIDING


Part 1 General


1.1 RELATED REQUIREMENTS


.1 Section 05 50 00: Metal Fabrications


.2 Section 06 10 00: Rough Carpentry


.3 Section 07 21 13: Board Insulation


.4 Section 07 62 00: Prefinished Metal Flashings and Trim


.5 Section 07 27 13: Self-Adhered Air and Vapour Sheet Membrane


.6 Section 07 92 00: Joint Sealants


.7 Division 23: Mechanical


.8 Division 26: Electrical


1.2 REFERENCE STANDARDS


.1 American Architectural Manufacturers Association (AAMA):


.1 AAMA 605.2, Voluntary Specification for High Performance Coatings on
Architectural Panels and Extrusions.


.2 American Society for Testing and Materials (ASTM):


.1 ASTM A653/A653M-11, Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron
Alloy Coated (Galvannealed) by the Hot-Dip Process,
Physical (Structural) Quality.


.2 ASTM A755/A755M-11, Standard Specification for Steel Sheet, Metallic
Coated by the Hot-Dip Process and Prepainted by the Coil-Coating Process
for Exterior Exposed Building Products.


.3 Canadian Sheet Steel Building Institute (CSSBI):


.1 CSSBI 20M-08, Standard for Sheet Steel Cladding for Architectural,
Industrial and Commercial Building Applications.


.2 CSSBI S8-08, Quality and Performance Specification for Prefinished Sheet
Steel Used for Building Products.


.4 Canadian Standards Association (CSA):


.1 CSA CAN/CSA S16-09, Design of Steel Structures


.2 CSA S136-07, North American Specification for the Design of Cold Formed
Steel Structural Members


.5 Canadian General Standards Board (CGSB):


.1 CGSB 1.108-M89, Bituminous Solvent Type Paint


.6 The Society for Protective Coatings (SSPC)
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.1 SSPC Guide 14, Guide for the Repair of Imperfections in Galvanized,
Organic, or Inorganic Zinc-Coated Steel Using Organic Zinc-Rich Coatings


1.3 SUBMITTALS


.1 Provide submittals in accordance with the General Conditions and Section 01 33 00.


.2 Submit manufacturer's product specifications, standard details, certified product test
results, and general recommendations, as applicable to materials and finishes for each
component and for total panel assemblies.


.3 Shop Drawings:


.1 Submit fully dimensioned shop drawings to Engineer showing construction,
assembly, elevations, sections and interfacing with work of other Sections.


.2 No work of this Section shall be fabricated until shop drawings and all other
related submittals, documentation, certifications and samples as required by
this Section, have been reviewed by the Engineer.


.3 Details shall indicate metal thicknesses, areas to be sealed and sealant
materials, gaskets, type of joints, flashings, trim, finishes, fasteners and
welds, all anchorage assemblies and components and erection details.


.4 Shop drawings shall bear the seal of an engineer registered to practice in the
place of Work, employed by the preformed metal siding manufacturer, and
shall include complete design calculations for the system and documentation
in regard to the reactions of the metal siding due to thermal expansion and
contraction, positive and negative wind pressure and assurance that the
thermal movement and wind forces have sufficient attachments, supports,
bracing and anchorage.


.4 Samples:


.1 Submit to the Engineer for approval, samples of materials and components to
be used in the system, prior to fabrication of work together with name of
manufacturer and technical literature.  Submit 305 mm x 305 mm (12" x 12")
samples of metal, peel and stick membrane and Z-girts.  Submit two (2) full
size panels of metal siding.


.5 Safety Data Sheets:


.1 Submit WHMIS safety data sheets for inclusion with project record
documents.  Keep one copy of WHMIS safety data sheets on Site for
reference by workers.


1.4 QUALITY ASSURANCE


.1 Qualifications:


.1 Manufacturer and tradesmen executing the work of this Section shall have
had a minimum five (5) years continuous Canadian experience in successful
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manufacture and installation of work of type and quality shown and
specified.  Submit proof of experience upon Engineer's request.


.2 Erection of preformed metal siding systems shall be by workers especially
trained and experienced in this type of work.  Have a qualified representative
at the job site to direct the work of this Section at all times.


.3 Retain a professional engineer, registered in the province of the Work, to
design fabrication and erection of the Work of this Section in accordance
with applicable Building Code and Contract Document requirements
including, but not limited to, the following:


.1 Seal and signature to shop drawings and design submittals requiring
structural engineering.


.2 Field review of installed components.


.4 Conform to the requirements of the local Building Code, local by-laws and
Authorities having jurisdiction.


1.5 PRE-INSTALLATION MEETING


.1 Convene one (1) week before commencing Work of this Section to discuss
expectations for fit and finish of wall system, quality of workmanship for installation
of air/vapour retarders and insulation and relationship of wall system to adjacent
components.


.2 Meeting shall be attended by the installer, manufacturer’s representative, Contractor
and the Engineer.


.3 Manufacturer’s representative shall also provide frequent inspection visits during the
course of work of this Section to assure quality and competence of membrane
installation and panel alignment


1.6 DESIGN REQUIREMENTS


.1 Maximum deflection not to exceed L/180 under system’s own weight plus wind
load (positive and negative) loads acting normal to the plane in accordance with the
Building Code Climatic Data, wind load 1:50 years.


.2 Design sheet cladding to span continuously over at least four structural
supports (three spans) and design fastening to structural supports to sustain factored
loads in accordance with CAN/CSA S136-07.


.3 Calculate live load deflections in accordance with CSSBI 20M-08, as modified by the
requirements of this Section.


.4 Provide for movement of components without causing buckling, failure of joint seals,
undue stress on fasteners when subject to seasonal temperature range from -40 deg C
to +50 deg C, and wind loads noted above.
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.5 Design the systems so that there is no air or water infiltration under the positive and
negative forces imposed by wind and gravity loads.  Provide means of draining space
between insulation and exterior skin, in accord with NRC Rain Screen Principles.


.6 Final review and acceptance of work completed by this Section shall be carried out
by the manufacturer's representative, the Engineer, Contractor and the Subcontractor.


1.7 STORAGE, DELIVERY, HANDLING AND PROTECTION


.1 Co-ordinate deliveries to comply with construction schedule and arrange ahead for
off-the-ground, under cover storage locations.  Do not load any area beyond the
design limits.


.2 Adequately protect and crate all components against damage, dirt, disfigurement and
weather.


.3 Assembled units and/or their component parts shall be transported, handled and
stored in a manner to preclude damage.  Accessory materials required for erection at
the Site shall be delivered to the Site in manufacturer's labelled containers.  Remove
all units or components which are cracked, bent, chipped, scratched or otherwise
unsuitable for installation and replace with new.


.4 Provide safe and adequate equipment on the Site to execute the work of this Section,
hoisting, scaffolding, staging, safety protection equipment, tools, plant and other
equipment required for the completion of the work of this Section.


.5 Delivered damaged materials or materials which do not comply with this Section
shall be rejected by Engineer, removed from the Site and replaced with acceptable
materials at Contractor's expense.


.6 Adequately protect the structure and work of all other trades during delivery, storage,
handling and erection of the work of this Section.


.7 Preformed metal siding components being hoisted to the working level shall be
adequately banded and carefully slung employing steel wire rope.


.8 Bundles shall be tag lined during the ascent of the hoisting operation.  Precaution
shall be taken to avoid damage to metal siding components and to prevent marring of
exposed surfaces.


.9 Preformed metal siding components, after being positioned, shall be adequately
secured in place as quickly as possible and prior to leaving the job site at the end of
the working day.


.10 Loose bundles of preformed metal siding components shall be adequately secured at
the completion of each working day.


.11 Scaffolds, platforms, ladders, and the like, required by the erector for installation of
metal siding components shall be properly secured to prevent accidental movement
or collapse.
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1.8 PROJECT CONDITIONS


.1 Make thorough examination of drawings and details.  Determine the intent, extent,
materials, and conditions of interfacing with work of other Sections and be fully
cognizant of requirements.


.2 Inspect substrate surfaces on which the work of this Section is erected for any
irregularities detrimental to the application and performance of the work of this
Section.  Confirm conditions satisfactory before proceeding.


.3 Co-ordinate and verify, by measurement at the job site, all dimensions affecting work
of this Section.  Notify Engineer, in writing, of all dimensions and/or conditions at
variance with those on the reviewed shop drawings, Contract Documents and/or
detrimental to the proper and timely installation of materials.  Direction regarding
correction measures shall be obtained from Engineer prior to fabrication of the item
affected.  Insure the compatibility of adjacent items in relationship to the work of this
Section.


.4 Do not perform work of this Section during period of rain, fog, sleet or snow, or upon
surfaces covered with dust, water, dew, ice, frost or snow.


.5 Report to Engineer in writing, defects of work prepared by other trades and
unsatisfactory Site conditions.  Commencement of application implies acceptance of
surfaces and conditions.


1.9 COORDINATION


.1 Coordinate work of this section with the requirements of Section 07 62 00, for
specific requirements for supply of prefinished sheet metal flashing materials to other
sections of the work as follows:


.1 Supply prefinished sheet metal flashings required for the project, regardless
of sheet metal thickness and colour.


.2 Provide prefinished sheet metal flashings to installing trades, tension levelled
and guillotine sheared to length ready for brake forming, fabrication and
installation by installing trades.


.3 Coordinate with installing trades during bid period and provide unit prices
for materials based on specified thickness and colour of flashing materials
required under their respective scopes of work; installing trades will be
responsible for carrying cost for flashing materials in their scope of work in
their Bid Price.


.4 Requirements of this portion of the scope of work do not apply to extruded
aluminum or other pre-manufactured flashing materials normally supplied by
installing trades (i.e.: extruded aluminum curtain wall flashing and sills,
preformed roof penetrations, non-prefinished sheet metal products).
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.5 Subcontractor responsible for supply of metal wall and soffit cladding will
only be responsible for fabrication and installation of flashings relating to
their scope of work.


1.10 WARRANTY


.1 Warrant the work of this Section against defects in materials and workmanship in
accordance with General Conditions, but for a period of five (5) years.  Agree to
promptly make good defects which become evident during warranty period without
cost to the Owner.


.2 Without restricting the generality of the Warranty, defects shall include deformation,
buckling, leakage, weather tightness, failure of anchors and fastenings, failure of
paint coating and sealants.


.3 Promptly make good defects and/or failures in the Work upon written notification by
the Owner.  Remedy shall include labour, materials, equipment and services required
to make good defective work, and to replace components and finishes and the
Owner's property damaged or disturbed in the course of remedying defects.


Part 2 Products


2.1 MANUFACTURERS


.1 Basis of Design Products: Products named in this Section were used as the basis of
design for the project; additional manufacturers offering similar products may be
incorporated into the work of this Section.


.1 Exterior Wall Cladding:


.1 Acceptable Manufacturer:


.1 Vic West Building Products


.2 Westman Steel


.2 Steel Cladding Profile: CL938


2.2 MATERIALS


.1 Steel:


.1 Sheet steel conforming to ASTM A653/A653M-11, structural quality, Grade
'A' with a minimized spangle zinc coating of Z275 conforming to ASTM
A653/A653M-11 shall be used for girts, sub-grits, Z-bars, brackets, battens,
retention clips, cleats, fascias, preformed metal siding panels, closures and
flashings.


.2 Girts, sub-girts, Z bars, clips brackets shall be of the required base steel
nominal thickness to meet design requirements.  Thermal clips shall be
slotted to minimize thru-metal conductivity.
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.3 Preformed metal siding shall be of required base steel nominal thickness of
24 gauge.  Metal flashings, soffits, fascias, copings, cap flashings, closures
and the like shall be base steel nominal thickness of 24 gauge and thicker to
suit application to prevent oil-canning.


.2 Finish:


.1 Preformed metal siding and related metal flashings shall be prefinished coil
coated material in accordance with Technical Bulletin No. 178 mm (7 ")
Prefinished and Post Painted Galvanized Sheet Steel for Exterior Building
Products" of the Canadian Sheet Steel Building Institute (CSSBI),
prefinished to CSSBI 10,000 Series or WeatherX finish requirements.
Colours shall be as indicated on drawings and where not indicated, as
selected later by Engineer from manufacturer's full available colours range.


.2 Flatstock Material:  Minimum 0.6 mm (0.024") (24 gauge) thick or thicker to
suit design requirements, coil coated sheet steel, prefinished to CSSBI 10,000
Series or WeatherX finish requirements.  Colours shall be as indicated on
drawings, and where not indicted, as selected later by Engineer from
manufacturer's full available colours range.


.3 Sealing Tape:  Macro-polyisobutylene preformed sealant tape designed for use in
metal cladding assemblies.


.4 Sealants And Gaskets:


.1 Sealants and gaskets shall be of types to allow for maximum movements
anticipated, maintaining life cycle expectancy, adhesion and flexibility under
temperature ranges of -40 degree C up to +80 degree C, without undue
softening or deleterious effects.


.2 At sidelaps and end laps of panels, as required, factory applied butyl tape, or
polyvinyl chloride "wedge fit" type extrusions.


.3 Perimeter Sealant: Multi-component, chemical curing epoxidized
polyurethane type sealant conforming to ASTM C920-11, 'DYMERIC
240FC' by Tremco Inc. (Canada) Ltd., or 'Sonolastic NP2' by BASF
Construction Chemicals, or approved equal. Colour as selected later by
Engineer. Provide primers, bond breakers and cleaning agents as
recommended by the sealant manufacturer.


.5 Screws, Bolts, Nuts, Washers, Rivets And Other Fastening Devices:


.1 Exposed fasteners used on exterior facing panels, flashing and all trim
members shall be Series 400 stainless steel and nylon coloured coated head
to match substrate colour, Atlas “Colormate” or “VistaCoat” by SFS intec
AG.
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.2 Mechanical fasteners used on underlayment; self tapping metal screws, type
and length to suit application and securement plates to the approval of the
Engineer.


.3 Concealed fasteners located within wall:  No.12 teks, self-drilling, self-
tapping galvanized screws.


.6 Bituminous Paint:


.1 Conforming to CAN/CGSB-1.108-M, Type 2.


.7 Field Touch-Up Paint:


.1 Zinc rich anti-corrosion primer, conforming to SSPC Guide 14, and approved
by the coil coating manufacturer.  Top coating of type and colour to match
finish sheet and to comply with VOC regulations identified in South Coast
Air Quality Management District (SCAQMD).


.8 Protective Membrane:


.1 Minimum 40 mils thick, self-adhesive, glass fibre reinforced 914 mm (36")
wide roll form type laminated styrene butadiene styrene (SBS) modified
asphalt protective membrane.


2.3 FABRICATION


.1 Co-ordinate and verify, by measurement at the job site, all dimensions affecting the
Work. Submit written notifications documenting any and all field dimensions and/or
conditions which are at variance with those on the reviewed shop drawings.  The
Contract documents and/or detrimental to the proper and timely installation of job
site materials.  The decision regarding corrective measures shall be obtained from the
Engineer prior to the fabrication of the item affected.  Ensure the suitability of
adjacent items in relationship to the work of this Section.


.2 Report to Engineer in writing, defects in Work prepared by other trades and
unsatisfactory Site conditions.  Commencement of work shall imply acceptance of
conditions.


.3 Workmanship shall be best trade shop and field practice known to recognized
manufacturers specializing in work of this Section.  Joints and intersecting members
shall be accurately fitted to true planes, adequately and securely fastened and made
completely weathertight. Component fastenings shall be concealed of adequate
strength.


.4 Fabricate units to profile and sizes indicated complete with rabbets, interlocks,
flashings, trim and filler sections, as required to interface with work of other trades.


.5 Fabricate all devices required for erection and adequate anchorage and attachment
required to be built into or attached to the steel structural or steel deck and main
building structure for the support of the Work.
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.6 Anchorage brackets and devices shall be designed and fabricated to compensate for
unevenness and dimensional difference in the structure and permit unrestricted
expansion and contraction of framing members.


.7 Steel Welding: Conform with CSA W59-03 (R2008) and executed in accordance
with CSA W47.1-09 or CSA W55.3-08.


.8 Fabricate preformed metal siding systems where indicated.  The systems shall be
formed to meet design requirements, and of prefinished steel sheet.  The system shall
be accurately cut and fitted, all fastenings shall be concealed.  Method of attachment
shall be to the Engineer's approval and clearly detailed on shop drawings.  Panel
faces shall be flat and true without waves, buckles or oil canning.


.9 Supply sufficient prefinished metal of same thickness and colours as the preformed
metal siding to Section 07 62 00 for his use in installing roof flashings.


.10 Form starter strips of same material as flashings 38 mm (1-1/2") wide and
continuous.


.11 Exposed steel surfaces shall be smooth and free from imperfections such as warping,
buckling, scratches, dents and abrasion.


.12 Thickness of metal shall be adequate for various conditions.


.13 Isolate where necessary to prevent electrolysis due to dissimilar metal to metal
contact or metal to masonry or concrete.  Use bituminous paint or other approved
divorcing membrane.


Part 3 Execution


3.1 INSTALLATION


.1 Erect preformed metal siding and accessories in strict accordance with reviewed shop
and erection drawings and manufacturer's instructions to give a complete and
weatherproof system.


.2 Install underlayment and protective membrane under preformed metal siding and
elsewhere as required in strict accordance with manufacturer's written instructions
forming a complete waterproof barrier, free of leaks.


.3 Install girts, 'Z' girts, liner panels, sub-girts, cleats and retention clips and other
attachment members necessary to complete the work of this Section.


.4 Co-operate with other trades to ensure proper installation and anchorage of work of
this Section.  Install steel bracing and framing and continuous clip angles and secure
plumb and in line.


.5 Damaged, bent or dished sheets will be rejected.


.6 Place preformed metal siding against supporting substrate and adjust to final position
before permanently securing.  Bring each unit to bear evenly on framing.







Town of Fort Smith Section 07 46 19
Raw Water Intake Rehabilitation Page 10 of 10
60700851 May 2024


STEEL SIDING


.7 Align units to provide accurate fit with corresponding sections parallel and straight.
Ensure complete nesting of interlocking and sealed side lap joint and fasten sheets to
structural supports.


.8 Fasten exterior sheets of panels to horizontal sub-girts, using colour matching
fasteners, where indicated.


.9 Install necessary closure and trim or neoprene closures at openings and penetrations,
fastening at 305 mm (12") O.C.  Make cut-outs neatly by saw cutting.


.10 Where welding has been performed on work of this Section, or field cutting or
scratches have been made, field coat such areas with touch-up paint after thoroughly
cleaning affected surfaces.


.11 Seals:


.1 Fit flexible seals, tapes, formed gaskets and the like at locations required to
provide air/vapour barriers and weathertight junctions.  Ensure that end
joints, between lengths of material have been properly sealed.


.2 Caulk junctions of preformed metal siding system components to themselves
and work of other Sections with sealant in accordance with the requirements
of Section 07 92 00, to maintain continuity of air/vapour and weather
barriers.


.12 Rigidly connect all prefinished flashing pieces with specified colour matching
fasteners at 305 mm (12") O.C. along length.  Use preformed corner pieces and erect
with ample allowance for thermal movement.


.13 Furnish adequate quantity of prefinished flat stock flashing sheet to Section 07 62 00
for forming and installation.  Trim members in this category are cap flashing, base
flashing and those specifically shown on drawings as being prefinished and in close
proximity to roofing.  Flashing pieces entirely remote from roofing flashing and the
like are furnished in place under work of this Section.


.14 Install work of this Section only during period of no rain, fog, sleet or snow, or upon
surfaces covered with dust, water, dew, ice, frost or snow.


3.2 CLEANING AND CLEAN-UP


.1 Remove debris and surplus materials from the Site upon completion of work of this
Section.


.2 Clean dirt, soil and misplaced sealants from preformed metal siding systems with
recommended cleaners and solvents.


END OF SECTION
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Part 1 General


1.1 SUMMARY


.1 Furnish labour, materials and other services to complete the fabrication and installation of;


.1 Cap and base flashing; curb flashings,


.2 Roof edge flashing,


.3 Flashing at intersection of roof with vertical surfaces,


.4 Break metal flashings where shown,


.5 Prefinished flashings where indicated,


.6 Prefinished metal soffit,


.7 Any other flashing as indicated on the drawings or as required, including all
materials and fitments required for the operation of any unit furnished, in the
manner, direction and performance shown on the shop drawings and specified
herein.


.2 Furnish, complete, all materials which shall be installed by other trades as specified and/or
shown on the drawings including:


.1 Furnish to Section 04 05 10 all metal flashings and counter flashings which are to
be built into masonry work.


1.2 RELATED REQUIREMENTS


.1 Section 04 05 10: Common Work Results for Masonry


.2 Section 05 50 00: Metal Fabrication


.3 Section 06 10 00: Rough Carpentry


.4 Section 07 41 16: Standing Seam Metal Roofing System


.5 Section 07 92 00: Sealants


1.3 REFERENCE STANDARDS


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


.1 ASTM A653/A653M-11, Standard Specification for Steel Sheet, Zinc Coated
(Galvanized) or Zinc Iron Alloy Coated (Galvannealed) by the Hot Dip Process.


.2 Canadian General Standards Board (CGSB):


.1 CAN/CGSB-1.108-M89, Bituminous Solvent Type Paint


.2 CAN/CGSB-1.181-99, Ready Organic Zinc-Rich Coating


.3 CAN/CGSB-19.24-M90, Multicomponent, Chemical-Curing Sealing Compound


.3 Canadian Roofing Contractors Association


.1 CRCA Specifications Manual


1.4 SUBMITTALS


.1 Provide submittals specified and as required to assess conformance with the Contract
Documents, in accordance with the Contract Requirements, Contract General
Requirements and Section 01 33 00.
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.2 Submit shop drawings indicating material, thickness and finish.


.3 Submit duplicate 100 sq.mm samples of each type of sheet metal material, colour and
finish for review by the Consultant prior to fabrication.


1.5 QUALITY ASSURANCE


.1 Fabricator and tradesmen executing the work of this Section shall have had a minimum
five (5) years continuous Canadian experience in successful manufacture and installation
of Work of type and quality shown and specified.  Submit proof of experience upon
Consultant’s request.


.2 Erection of metal flashing systems shall be by workmen especially trained and
experienced in this type of work.  Have a senior, qualified representative at the job site to
direct the work of this Section at all times.


1.6 DELIVERY, STORAGE AND HANDLING


.1 Store materials flat at site under protection to prevent staining from the work of other
trades or from collection of water on material and secured against wind damage.


.2 Carefully store preformed sheet metal work in such a manner as to prevent twisting,
bending and rubbing.


.3 Protect sheet metal work from corrosive materials and dissimilar metals.


1.7 WARRANTY


.1 Warrant the work of this Section against defects in materials and workmanship in
accordance with General Conditions, but for a period of two (2) years.  Agree to promptly
make good defects which become evident during warranty period without cost to the
Owner.


.2 Without restricting the generality of the Warranty, defects shall include deformation,
buckling, leakage, weather tightness, failure of anchors and fastenings, failure of paint
coating and sealants.


.3 Promptly make good defects and/or failures in the work of this Section upon written
notification by the Owner that such exist.  Remedy shall include labour, materials,
equipment and services required to make good defective work, and to replace components
and finishes and Owner's property damaged or disturbed in the course of remedying
defects.


Part 2 Products


2.1 MATERIALS


.1 Sheet Metal:  Prefinished galvanized sheet steel to ASTM A653/A653M-11 Grade A with
G90 designation zinc coating to ASTM A653/A653M-11, factory precoated with Series
8000 paint finish, minimum 26 gauge.  Standard colour range to Consultant’s later
selection.


.2 Sheet Metal Closure at edge of concrete faced insulated wall panels:  Prefinished
galvanized sheet steel to ASTM A653/A653M-11 Grade A with G90 designation zinc
coating to ASTM A653/A653M-11, factory precoated with Series 8000 paint finish,
minimum 24 gauge.  Standard colour range to Consultant’s later selection.


.3 Hold-down, fastener clips - 20 ga. galv. steel sheet as above, unpainted.
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.4 Nails, bolts screws and rivets:  Material - galvanized steel, stainless steel or same metal as


material to be fastened.  Type - to approved samples.


.5 Bituminous Paint:  Conforming to CAN/CGSB-1.108-M, Type 2.


.6 Field Touch-Up Paint:  Zinc rich anti-corrosion primer, conforming to CAN/CGSB-1.181-
92, and top coating of type and colour to match finish sheet.


.7 Underlay for metal flashing: Asphalt laminated 3.6 to 4.5 kg kraft paper.


.8 Sealant:  Multi-component, chemical curing epoxidized polyurethane type sealant
conforming to CAN/CGSB-19.24-M90.  Colour as selected later by the Consultant.
Provide primers, bond breakers and cleaning agents as recommended by the sealant
manufacturer.


.9 All other materials not specifically described but required for a complete and proper
installation of the work of this Section shall be new first quality of their respective kinds
and subject to the approval of the Consultant.


2.2 FABRICATION


.1 Fabricate metal flashings and other sheet metal work to applicable CRCA 'FL' series
specifications and as detailed.


.2 Form flashings, counter flashings, scuppers and copings as required to suit each condition.
Use prefinished sheet steel in all locations.  Form pieces in 2440mm maximum lengths.
Make allowance for expansion at joints.


.3 Fabricate sheet metal components with lines, arises and angles sharp and true and plane
surfaces free from objectionable wave, warp or buckle.


.4 Mitre and seal corners with sealant.  Form drip edging at 45 deg angle, secure with a
continuous 20 ga. hold-down clip.


.5 Exposed edges of sheet metal shall be folded back to form a 13mm wide hem on the side
concealed from view.  Prefabricate corner pieces for flashings and copings.  The
workmanship and methods employed for forming, anchoring, cleating and the provision
for expansion and contraction of sheet metal work shall be to the approval of the
Departmental Representative.


.6 Form sections square, true and accurate to size, free from distortion and other defects
detrimental to appearance or performance.


.7 Fabricate scuppers and overflow scuppers to applicable CRCA 'FL' Series details and as
detailed.


.8 Apply two coats of bituminous paint to metal surfaces to be in contact with masonry,
concrete, mortar or dissimilar metals.


2.3 FINISHING


.1 Provide 8000 series finished sheet for all work.  Colour:  As selected by the Consultant
from the manufacture’s standard product line
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Part 3 Execution


3.1 EXAMINATION


.1 Inspect substrate surfaces on which the work of this Section is erected for any
irregularities detrimental to the application and performance of the Work.  Confirm
conditions satisfactory before proceeding. Report to the Consultant in writing, defects of
work prepared by other trades and unsatisfactory site conditions.  Commencement of work
implies acceptance of surfaces and conditions.


3.2 INSTALLATION


.1 Metal flashing shall be in compliance with best sheet metal trade practice and shall in no
way be contrary to sheet metal practice that will qualify for the Guarantee Certificate
specified.  Install with "S" lock expansion joints or standing seams incorporated on end of
flashing length and all joints sealed with mastic.


.2 Provide continuous starter strips to present true, non-waving leading edge.  Provide clips
and anchor to backup in an approved manner to provide rigid, secure installation.  Conceal
fastenings in completed flashing.  Lap, lock and seal all seams.


.3 Provide underlay under sheet metal.  Secure in place and lap joints 100mm (4").


.4 Install sheet metal flashings, cap flashings and copings as indicated on drawings using flat
lock seams.  Make joints to permit thermal movement.  Make surfaces free from buckling,
warp, wave, dents, oil canning or other defects.  Make corners square and surfaces straight
and in true planes.  Equally space joints in cap flashings to suit wall panel module. Space
seams not farther apart than 2439mm (8').


.5 All sheet and strip flashing to be held in place by 14 gauge galvanized iron clips of a size
and type to be determined by the construction requirements, except where specifically
detailed on the drawings.


.6 Caulk flashing at cap flashing with sealant.


.7 Lock end joints and caulk with sealant.


.8 Use rubber-asphalt sealing compound for joints between sheet metal and bitumen.


.9 Supply rigid flashing, copings and sheet metal back-up to other trades where required to
be built into other work at doors, windows, block openings, curbs and where shown on
drawings.


.10 Take careful note of fans, vents, etc., on mechanical drawings to determine whether
flashing and counter flashing is required or whether units are self-counter flashing.


.11 Caulking shall be installed as per written manufacturer's recommendations.


.12 Exposed fastenings will be permitted where indicated or where concealed fastening is not
possible.  Obtain Consultant’s approval of exposed fastenings and methods of making
same.


.13 If exposed screws or bolts are used, use cupped neoprene washers.


.14 Install scupper drains and overflow scupper drains as indicated on drawings, in strict
accordance with CRCA manual.
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3.3 CLEANING


.1 Remove, as the work progresses, all excess or foreign material which would set up or
become difficult to remove from finished surfaces.


.2 Do all final cleaning upon completion of the Work of this Section.  Leave building and
Work in condition to meet the approval of the Consultant.


.3 Remove excess sealant by the moderate use of mineral spirits or other solvent acceptable
by the sealant manufacturer.


END OF SECTION
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SEALANTS


Part 1 General


1.1 SUMMARY


Read other Sections of the Specification for extent of sealant specified in those Sections.
Do all other sealing indicated, specified or required.
.1 Provide all items, articles, materials, operations or methods listed, mentioned or


scheduled on drawings and/or herein, including all labour, materials, equipment
and incidentals necessary and required for the completion of the sealant.


1.2 RELATED REQUIREMENTS


.1 Section 03 30 00: Cast-in-Place Concrete


.2 Section 04 05 10: Common Work Results for Masonry


.3 Section 05 50 00: Metal Fabrications


.4 Section 06 10 00: Rough Carpentry


.5 Section 08 11 13: Steel Doors and Frames


.6 Section 09 90 00: Painting


1.3 REFERENCE STANDARDS


.1 American Society for Testing and Materials (ASTM):
.1 ASTM C509-06(2011), Standard Specifications for Elastomeric Cellular


Performed Gasket and Sealing Material
.2 ASTM C920-11, Standard Specification for Elastomeric Joint Sealants
.3 ASTM C-1382-11, Standard Test Method for Determining Tensile Adhesion


Properties of Sealants when Used in Exterior Insulation and Finish Systems
(EIFS) Joints


.4 ASTM D2240-05(2010), Standard Test Method for Rubber Property - Durometer
Hardness


.2 Canadian General Standards Board (CGSB):
.1 CAN/CGSB-19.13-M87, Sealing Compound, One-Component, Elastomeric,


Chemical Curing


1.4 SUBMITTALS


.1 Provide submittals in accordance with the General Conditions and Section 01 33 00.


.2 Action Submittals: Provide the following submittals before starting any work of this
Section:
.1 Manufacturer's Data: Submit manufacturer's literature describing each material to


be used in the work of this Section.  Literature shall contain a statement that the
material complies with the specified standard.
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.2 Samples: Submit for approval and colour selection sample of each type of
compound, recommended primers and joint filler or fillers proposed to be used.


.3 Mock-Up:
.1 If requested by the Consultant, construct mock-ups where directed


to show location, size, shape, colour and depth of joints complete
with back-up material, primer and sealant.  Mock-up may be part
of finished work.


.2 Allow 24-hours for inspection of work before proceeding with
work.


.4 Safety Data Sheets: Submit WHMIS safety data sheets for inclusion with project
record documents.  Keep one copy of WHMIS safety data sheets on Site for
reference by workers.


1.5 QUALITY ASSURANCE


.1 Adhere to Manufacturer's recommendations for mixing or preparation of materials listed
in this Section.


.2 Pot life or installation times shall not be exceeded.


.3 Integral materials which compose a joint detail shall be compatible.


.4 Component parts, where possible, shall have the same manufacturer.


.5 A representative of sealant material manufacturer shall visit the site during application to
ensure that all Work is carried out according to the manufacturer's printed instructions.


1.6 SITE CONDITIONS


.1 Apply sealants only to completely dry surfaces, and at air, substrate and material
temperatures above minimum established by manufacturer's written specifications.


1.7 DELIVERY, STORAGE HANDLING AND PROTECTION


.1 Deliver all materials to the jobsite in their original, unopened containers, with all labels
intact.


.2 Receive and store materials as recommended by materials manufacturer.


.3 Maintain containers and labels in undamaged condition.


1.8 WARRANTY


.1 Provide a written warranty endorsed and issued in the name of the Owner stating that all
sealant work of this Section is warranted against leakage, cracking, crumbling, melting,
running, deterioration, shrinkage, loss of cohesion, loss of adhesion, staining of adjoining
or adjacent work or surfaces, or failure to provide intended seal for a period of five (5)
years from the Date of Substantial Performance of the Work, and that any defects will be
made good including, related materials and installation at no additional cost to the Owner.


Part 2 Products
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2.1 MATERIALS


.1 Joint Cleaner:
.1 Non-corrosive solvents as recommended by sealant manufacturer for applicable


substrate material(s).


.2 Primer:
.1 Non-staining type as recommended by sealant manufacturer, for use on substrate


conditions outlined, and compatible with specified sealant being applied.


.3 Joint Back-Up – Backer Rod:
.1 Round, open cell, reticulated foam, 50% compression, compatible with sealant


and primer, non-adhering to sealant.


.4 Bond Breaker:
.1 Pressure sensitive plastic tape, not bondable to sealant as recommended by sealant


manufacturer.


.5 Sealant Type "A" – Joints around Interior Door Frames, Windows and Under Exterior
Thresholds:
.1 One-part, low or medium modulus, neutral curing 100% silicone joint sealant,


conforming to ASTM C920-11, Type S, Grade NS, Class 35.
.1 DC CWS by Dow Corning.
.2 SWS by GE
.3 SikaSil WS-305CN by Sika


OR
.2 One component, low modulus, moisture curing, polyurethane joint sealant,


conforming to ASTM C920-11, Type S, Grade NS, Class 25.
.1 Dymonic FC by Tremco Ltd., division of RPM Company.
.2 Sikaflex 1A by Sika Canada Inc.
.3 Sonolastic NP1 by BASF.


.6 Sealant Type "B" – Expansion / Control Joints:
.1 One-part, ultra low modulus, non-staining neutral curing 100% silicone joint


sealant, conforming to ASTM C920-11, Type S, Grade NS, Class 50.
.1 DC 790 by Dow Corning.
.2 Spectrem 1 by Tremco
.3 SCS2700 SilPruf LM by GE
.4 SikaSil WS-290 by Sika


.7 Sealant Type "C" – Floor Control Joints:
.1 Multi-component, chemical curing, self-levelling, polyurethane joint sealant,


conforming to ASTM C920-11, Type M, Grade P, Class 25.
.1 THC-900 by Tremco (Canada) Ltd., division of RPM Company.
.2 Sonolastic SL2 by Sonneborn Building Products, division of


BASF Building Systems.
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.3 Sikaflex 2c SL by Sika Canada Inc.


.8 Sealant Type "D" – Control and Expansion Joints in EIFS:
.1 General purpose, low modulus, high-performance, one-part, neutral-curing, non-


staining, construction-grade silicone sealant, conforming to ASTM C920-11, Type
S, Grade NS, Class 50 and ASTM C-1382-11.


.1 DC 795 by Dow Corning.


.2 Spectrum 3 or Spectrum 4-TS by Tremco (Canada) Ltd., division
of RPM Company.


.3 Sonolastic 150 VLM by Sonneborn Building Products, division of
BASF Building Systems.


.4 SikaSil WS-295 by Sika


.9 Sealant Type "E" – Mould and Mildew Resistant:
.1 Mould and mildew resistant, Shore A Hardness 15-25, conforming to


ASTM C920-11, Type S, Grade NS, Class25, use NT, G, and A:
.1 SCS1700 by GE
.2 DC 786 by Dow Corning
.3 Tremsil 200 by Tremco
.4 Omni Plus by Sonneborn
.5 SikaSil –GP by Sika


.10 Sealant Type "G" – Exterior Wall Joints:
.1 Air-seal sealant: One part, silicone, shore A hardness 15-25, conforming to


CGSB 19-GP-13M, classification C-1-40-B-N and C-1-25-B-N and ASTM C920-
11, Type S, Grade NS, Class 25. Use NT, M, G, A and O:


.1 DC 791 by Dow Corning


.2 UltraPruf II SCS 2902 by GE


.3 Spectrum 3 by Tremco


.4 SikaSil N-Plus by Sika


.11 Sealant Type "H" – Saw Cut Sealant:
.1 Multi-component, self-levelling, conforming to ASTM D2240-05(2010):


.1 Tremco Control Joint Sealant


.2 BASF Masterfill 300


.3 Sika Loadflex


.12 Sealant Type “I” – HVAC Sealant:
.1 One-part, RTV, acetoxy-cure silicone sealant for heating, ventilation, air


conditioning and refrigeration applications:
.1 Dow Corning HVAC Silicone Sealant


.13 Sealant Type “J” – Electrical Sealant:
.1 One-part, white, non-flowing moisture cure adhesive for electrical applications:


.1 Dow Corning 738 Electrical Sealant
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.14 Preformed Compression Seal:
.1 Compartmental open cell neoprene extrusion type conforming to ASTM C509-


06(2011), complete with liquid lubricant adhesive recommended by manufacturer.


Part 3 Execution


3.1 INSPECTION


.1 Verify at site that joints and surfaces conditions provided will not adversely affect
execution, performance or quality of completed work.


.2 Ensure masonry and concrete have cured 28 days minimum.


.3 Ascertain that sealers and coatings applied to substrates are compatible with sealant used
and that full bond of the sealant and substrate is attained.  Request samples of the sealed or
coated substrate from their fabricators for testing of compatibility and adhesion, if
necessary.


.4 Verify that specified recommended environmental conditions are present before
commending work.


.5 Defective work resulting from application to unsatisfactory joint conditions will be
considered the responsibility of those performing the work of this section.


.6 Do not start work of this Section until conditions are satisfactory.


3.2 PREPARATION


.1 Clean joint surfaces using joint cleaner as necessary, to remove dust, paint, loose mortar,
and other foreign matter and dry joint surfaces.


.2 Remove dust, silt, scale and coatings from ferrous metals by wire brush, grinding or
sandblasting.


.3 Remove oil, grease and other coatings from non-ferrous metals with approved cleaning
solvent.


.4 Ensure surfaces are free of frost, rust, lacquers, laitance, release agents, moisture or other
matter which might adversely affect adhesion of sealant.


.5 Examine joint sizes and correct as required to allow for anticipated movement and to
achieve proper width/depth ratio per manufacturer's written recommendations for
specified sealant.


.6 Support joint filler on horizontal traffic surfaces against vertical movement which might
result from traffic loads or foot traffic.


.7 Prepare surfaces as recommended by sealant manufacturer.


.8 Fully remove existing sealant scheduled to be removed and replaced with new sealant, in
areas indicated on the Drawings.
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.1 Follow manufacturers procedures for removal of existing sealant and test areas for
adhesion of new sealant. Provide the Consultant with field report identifying
results of adhesion testing.


.9 Install joint backing material or apply bond breaker tape to achieve correct joint depth and
prevent three-sided adhesion.


.10 To protect adjacent surfaces, mask adjacent surfaces with tape prior to priming and/or
sealing.


.11 Prime sides of joints using two cloth method in accordance with manufacturer's directions
immediately prior to sealing.


.12 Before any sealing is commended, a test of the material shall be made for indications of
staining, poor adhesion or other undesirable effects.


.13 Seal joints in surfaces to be painted before painting.  Where surfaces to be sealed are
prime painted in shop before sealing, check to make sure prime paint is compatible with
primer and sealant.  If incompatible inform the Consultant, consult the manufacturer, and
change primer and sealant to approved compatible types.


.14 Check form release agent used on concrete for compatibility with primer and sealant.  If
incompatible inform the Consultant and change primer and sealant to approved compatible
types or clean concrete to Consultant’s approval.


3.3 APPLICATION


.1 Apply sealant in accordance with manufacturer's directions, using a gun with proper
nozzle size, ensuring to fill voids and joints completely, to leave a weathertight, airtight
installation. Superficial pointing with skin bead is not acceptable.


.2 Neatly tool surface to a slight concave profile.  Surface of sealant shall be smooth, free
from ridges, wrinkles, sags, air pockets and embedded impurities.


.3 Clean adjacent surfaces immediately and leave Work neat and clean.  Remove excess
sealant and droppings, using recommended cleaners as Work progresses.  Remove
masking tape after tooling of joints.


3.4 CLEANING AND PROTECTION


.1 Remove all waste materials from site.  Sealant shall be cleaned of all foreign material as
recommended by the sealant manufacturer.  Leave work in a condition satisfactory to the
Consultant.


END OF SECTION
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STEEL DOORS AND FRAMES


Part 1 General


1.1 GENERAL REQUIREMENTS


.1 General Conditions, Supplementary Conditions and Division 01 apply to this section.


1.2 SUMMARY


.1 This Section includes requirements for supply and installation of the following:


.1 Exterior and Interior Steel Doors


.2 Exterior and Interior Steel Door Frames


1.3 RELATED REQUIREMENTS


.1 Section 07 92 00: Sealants


.2 Section 08 71 00: Door Hardware


.3 Section 09 90 00: Painting


1.4 DEFINITIONS


.1 Base Metal Thickness: Thickness dimensions are minimums as defined in referenced
ASTM standards for both uncoated steel sheet and the uncoated base metal of metallic
coated steel sheets.


.2 Opening Sizes: Standard metric imperial door sizes indicated in on Drawings are
considered nominal dimensions, measured from frame rabbet width and height, with
allowances for nominal clearances between head, jamb and door bottom in accordance
with CSDMA Recommended Dimensional Standards for Commercial Steel Doors and
Frames.


1.5 REFERENCES


.1 American National Standards Institute (ANSI):


.1 ANSI/SDI A250.7-1997 (R2002), Nomenclature for Standard Steel Doors and
Steel Frames


.2 ANSI/SDI A250.11-2001, Recommended Erection Instructions for Steel Frames.


.2 American Society for Testing and Materials (ASTM):


.1 ASTM A653/A653M-11, Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc Iron Alloy-Coated (Galvannealed) by the
Hot-Dip Process


.2 ASTM A879/A879M-12, Standard Specification for Steel Sheet, Zinc Coated by
the Electrolytic Process for Applications Requiring Designation of the Coating
Mass on Each Surface


.3 ASTM A924/A924M-10a, Standard Specification for General Requirements for
Sheet Steel, Metallic-Coated by the Hot-Dip Process.


.3 Canadian General Standards Board (CGSB):


.1 CAN/CGSB 1.132-M90, Primer, Zinc Chromate, Low Moisture Sensitivity
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.2 CAN/CGSB 41-GP-19Ma-78(1984), Rigid Vinyl Extrusions for Windows and


Doors


.3 CAN/CGSB 82.5-M88, Insulated Steel Doors


.4 Canadian Standards Association (CSA):


.1 CSA W59-03 (R2008), Welded Steel Construction (Metal Arc Welding)


.5 Canadian Steel Door Manufacturers Association (CSDMA):


.1 Recommended Dimensional Standards for Commercial Steel Doors and Frames,
2007


.2 Fire Labelling Guide, 2009


.6 National Fire Protection Association (NFPA):


.1 NFPA 80-2010, Fire Doors and Windows


.2 NFPA 252-2012, Fire Tests of Door Assemblies


.7 Underwriters Laboratories Canada (ULC):


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


.2 CAN/ULC S105-09, Standard Specification for Fire Door Frames Meeting the
Performance Required by CAN/ULC S104


.3 CAN4 S106-1980 (R1985), Standard Method for Fire Tests of Window and
Glass Block Assemblies


1.6 SUBMITTALS


.1 Provide requested information in accordance with Section 01 33 00 - Submittals.


.2 Action Submittals: Provide the following submittals before starting any work of this
Section:


.1 Product Data:


.1 Submit product data for each type of door and frame indicated, include
door designation, type, level and model, material description, core
description, construction details, label compliance, fire resistance ratings,
and finishes.


.2 Shop Drawings:


.1 Show each type of frame, door, hardware blanking, reinforcing, tapping
and drilling arrangements, metal gauges, thicknesses and finishes.


.2 Show details of doors including vertical and horizontal edge details.


.3 Submit door and frame schedule identifying each unit.  Each unit shall
bear a legible identifying mark corresponding to that listed in the door
and frame schedule.
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.3 Samples:


.1 Supply for Consultant’s review, if requested, sample of frame corner
showing construction, workmanship and finish.


.4 Informational Submittals: Provide the following submittals when requested by
the Consultant:


.1 Source Quality Control Submittals: Submit information on zinc coating
treatment and primer spot treatment, including instructions for surface
treatment before site painting and any restrictions or special coating
requirements.


.5 Certificates: Submit the following certificates or letters of compliance:


.1 Oversize Compliance: Submit oversize construction evidence indicating
compliance with fire labelling for door and frame assemblies required to
be fire protection rated and exceeding size limitations of labelled
assemblies.


1.7 QUALITY ASSURANCE


.1 Manufacturer: Obtain hollow metal doors and frames from single source of supply and
from a single manufacturer, and as follows:


.1 Fabricate work of this Section to meet the requirements of the Canadian Steel
Door and Frame Manufacturer's Association, Manufacturing Specification for
Doors and Frames as a minimum, and as further modified in this section.


.2 Fabricator shall be a member in good standing of the Canadian Steel Door and
Frame Manufacturer's Association.


.2 Supplier: Obtain hollow metal doors and frames from single source of supply and from a
single manufacturer.


.3 Installer: Use installers who are experienced with the installation of hollow metal doors
and frames of similar complexity and extent to that required for the Project.


.4 Testing Agencies: Provide doors produced under label service program of a testing
agency acceptable to Authorities Having Jurisdiction, and as follows:


.1 Steel Fire Rated Doors and Frames: Labelled and listed by an organization
accredited by Standards Council of Canada for ratings specified or indicated.


.2 Provide fire labelled frame products for those openings requiring fire protection
ratings, as scheduled:


.1 List by nationally recognized agency having factory inspection service
and construct as detailed in Follow-up Service Procedures/Factory
Inspection Manuals issued by listing agency to individual manufacturers.


.2 Fabricate all rated doors, frames and screens to labelling authority
standard.


1.8 DELIVERY, STORAGE AND HANDLING


.1 Coordinate deliveries to comply with construction schedule and arrange ahead for off-
the-ground, under cover storage location.  Do not load any area beyond the design limits.


.2 Adequately protect units against rust and damage during manufacture, delivery and
storage.
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.3 Store materials on planks in a dry area and cover to protect from damage.  Make good


immediately any damage done.  Clean scratches and touch-up with rust-inhibitive primer.


1.9 SITE CONDITIONS


.1 Site Measurements: Verify actual dimensions of openings by site measurements before
fabrication and indicate measurements on shop drawings; coordinate fabrication schedule
with construction progress to avoid delaying the Work.


.2 Established Measurements: Establish dimensions and proceed with fabricating doors and
frames without site measurements where site measurements cannot be made without
delaying the Work; coordinate construction to ensure that actual site dimensions
correspond to established dimensions.


Part 2 Products


2.1 MATERIALS


.1 Sheet Steel:


.1 Exterior and Interior Doors and Frames: Galvanized, AS120, steel sheets in
accordance with ASTM A924/M924-14; coated to meet requirements of
ASTM A653/A653M, Commercial Steel (CS), Type B; stretcher levelled
standard of flatness where used for face sheets.


.2 Gauges:


.1 Door and Screen Frames:


.1 Gauge:  16 msg


.2 Doors (Honeycomb or Polystyrene Core):


.1 Door Faces:
.1 Gauge:  18 msg.


.3 Top and Bottom End Channels:


.1 Gauge:  18 msg.


.4 Reinforcements:


.1 Lock and Strike Reinforcements:
.1 Gauge:  16 msg.


.2 Hinge Reinforcements:
.1 Gauge:  10 msg.


.3 Flush Bolt Reinforcements:
.1 Gauge:  16 msg.


.4 Door Closer or Holder Reinforcements:
.1 Gauge:  12 msg.


.3 Anchors:


.1 As required to suit condition.


.4 Rubber Bumpers:


.1 3 per door.
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.5 Weatherstrip:


.1 Refer to Sections 08 71 00 and 08 71 01.


.6 Door Cores:


.1 Interior doors, except fire rated doors:  Structural small cell; 25mm
(1”) maximum, kraft paper honeycomb; minimum weight 36 kg/ream; minimum
density 16.5 kg/m3; sanded to required thickness.


.2 Exterior doors:  Rigid extruded, closed cell insulation, fire retardant treated
meeting the requirements of ULC S701-11, Type 4, minimum thermal resistance
RSI Value .79/25mm (R-Value 4.5/1”) thickness.


.7 Adhesives:


.1 Core Adhesive: Heat resistant, single component adhesive recommended by
manufacturer.


.8 Touch-Up Primer: Rust inhibitive primer meeting CAN/CGSB 1.132, touch up zinc
coatings using shop applied primer; grey or red coloured primer, clear primer not
acceptable; provide additional primer for site touch-up to repair damaged zinc and shop
applied coatings.


.9 Accessories:


.1 Sealant: As specified in Section 07 92 00.


.2 Door Silencers (Bumpers or Mutes): Manufacturer’s standard black or grey
neoprene silencers; three silencers on strike jambs of single door frames; two
silencers on heads of double-door frames; stick on bumpers are not acceptable.


.10 Materials for fire rated doors shall conform to ULC or ULI requirements.


2.2 FABRICATION AND MANUFACTURE


.1 Gauges of metal shall be as specified.  No deviations or substitutions will be accepted


.2 Reinforcing specified is the minimum acceptable. Provide additional reinforcement
where required to ensure a permanent, rigid, trouble free installation able to withstand the
stresses of heavy commercial usage.


.3 Cut, shear, straighten and work the steel in manner to prevent disfigurement of the
finished work.


.4 Punch frames for rubber door bumpers.


.5 Fill seams, joints and weld depressions with epoxy metal filler, disc sand to a smooth,
flat, uniform scratch-free surface, with all arrises sharp and true to line.  Drilled and
punches holes shall be reamed and have all burrs removed.


.6 Finished work shall be free of warp, open seams, buckles, weld and grind marks and
other surface defects detrimental to the production of a good paint finish.


.7 Fastenings shall be concealed except those required for loose glazing stops.


.8 Welding shall conform to CSA W59-03 (R2008).


.9 Hardware Requirements:


.1 Blank, mortise, reinforce, drill and tap doors and frames to receive templated
hinges and other hardware as required. Check hardware lists for requirements.


.10 Frames:
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.1 Fabricate frames to profiles shown. Frames shall be fabricated to suite the header


conditions of masonry work. Mitre corners of frames. Cut frame mitres
accurately and weld continuously on inside of frame. Fabricate header frame to
suit. Where site welding or splicing is required due to size of unit, the location of
field joints shall be shown on the shop drawings and strictly adhered to.


.2 Protect strike and hinge reinforcements and other openings with mortar guard
boxes welded to frame.


.3 Cutouts in doors for mortise lock sets shall be fitted with leaf spring clips and
back limit stop to facilitate easy positioning and setting of locksets.


.4 Weld floor clip angles to inside of each jamb profile, two holes in each for
anchorage to floor. Where required provide adjustable type floor clip angles.


.5 Fit frames with channel or angle spreaders, two per frame, to ensure proper frame
alignment. Install stiffener plates or spreaders between frame trim where
required, to prevent bending of trim and to maintain alignment when setting and
during construction.


.6 Where frames occur in masonry provide and adjustable T-strap type or wire type
anchor for every 610mm of jamb length. Special anchors for frames to be set in
concrete shall be as detailed.


.7 Construct door frames of labelled fire doors as approved by ULC or ULI. Ratings
for frames shall match doors. Locate label on the frame jamb midway between
the top hinge and the head of door frame so that it is concealed when the door is
closed.


.8 Provide continuous weatherstripping at head and jambs of exterior door frames.
Properly secure in place with screws and adjust as required.


.9 Insulate exterior frames to provide continuous thermal barrier in exterior frames.


.11 Doors:


.1 Fabricate doors to present one continuous face free from joints, tool markings
and abrasions.


.2 Reinforce, stiffen honeycomb doors with small cell honeycomb core laminated to
the inside faces of panels. The core shall completely fill the inside hollow of the
door.


.3 Reinforce around frame openings required for glazing or louvers. Provide glazing
stops with countersunk oval head screws.


.4 Exterior doors shall be completely filled with polystyrene foam core.


.5 Reinforce door edges with channel reinforcing. Bevel stiles 3mm (1/8").
Assemble by tack welding and fill.


.6 Provide flush top edge on exterior doors.


.7 Fabricate fire rated door assemblies in accordance with ULC or ULI
requirements. Provide labels for all fire rated doors. Locate label on the door
midway between the top hinge and the head of the door so that it is concealed
when the door is closed.


.12 Finishing


.1 Shop apply zinc rich primer to repair damaged zinc coatings arising from
fabrication; cure primer fully before shipping to site; include compatible primer
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for site finishing and correction of surface abrasions to zinc coatings and factory
applied primer.


.2 Remove weld slag and splatter from exposed surfaces.


.3 Fill and sand smooth tool marks, abrasions and surface blemishes to present
smooth uniform surfaces.


Part 3 Execution


3.1 EXAMINATION


.1 Examine substrates, door swing arcs, areas of installation and conditions affecting
installation for compliance with requirements for manufacturer’s installation tolerances
and other conditions affecting performance of work of this Section.


.2 Verify roughing-in for embedded and built-in anchor locations before installing frames.


.3 Verify door and frame size, door swing and ratings with door opening number before
installing frames.


.4 Installation of hollow metal doors and frames will denote acceptance of site conditions.


3.2 INSTALLATION


.1 Install steel doors, frames, and accessories in accordance with reviewed shop drawings,
ANSI A250.11, CSDMA Installation Guide, manufacturer's data, and as specified in this
Section.


.2 Door Frames:


.1 Remove temporary spreaders before installing door frames, leaving exposed
surfaces smooth and undamaged.


.2 Set frames accurately in position, plumbed, aligned, and braced securely until
permanent anchors are set; limit of acceptable frame distortion 1.5mm out of
plumb measured on face of frame, maximum twist corner to corner of 3mm;
align horizontal lines in final assembly.


.3 Brace frames rigidly in position until adjacent construction is complete; install
wooden spreaders at third points of frame rebate to maintain frame width, install
centre brace to support head of frames 1220mm (4’) and wider in accordance
with ANSI A250.1; do not use temporary metal spreaders for bracing of frames.


.4 For frames over 1220mm in width, provide vertical support at the centre of head.


.3 Frame Tolerances: Install frames to tolerances listed in ANSI A250.11, and as follows:


.1 Squareness: Maximum 0.8mm measured across opening between hinge jam and
strike jamb.


.2 Plumbness: Maximum 0.8mm measured from bottom of frame to head level.


.3 Alignment: Maximum 0.8mm measured offset between face of hinge jamb and
strike jamb relative to wall construction.


.4 Twist: Maximum 0.8mm measured from leading edge of outside frame rabbet to
leading edge of inside frame rabbet.


.4 Doors:
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.1 Fit hollow metal doors accurately in frames within clearances required for proper


operation; shim as necessary for proper operation.


.2 Install hardware in accordance with manufacturers' templates and instructions.


.3 Adjust operable parts for correct clearances and function.


.4 Install fire rated doors within clearances specified in NFPA 80-2010.


.5 Install louvers and vents.


.5 Adjusting and Cleaning


.1 Immediately after installation, sand smooth any rusted or damaged areas of prime
coat and apply touch up of air-drying primer compatible with factory applied
primer, and as follows:


.1 Clean exposed surfaces with soap and water to remove foreign matter
before site touch-up.


.2 Finish exposed site welds to a smooth uniform surface and touch-up with
site applied rust inhibitive primer.


.3 Site apply touch-up primer on exposed surfaces where zinc coating or
factory applied primer has been damaged during installation or handling.


END OF SECTION
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FLOOR ACCESS DOORS


Part 1 General


1.1 SUMMARY


.1 Section Includes


.1 Prefabricated steel floor access hatches, with integral support curbs, safety
railings, operable hardware, and counter flashings.


1.2 RELATED REQUIREMENTS


.1 Section 05 50 00: Metal Fabrication


.2 Section 06 10 00: Rough Carpentry


.3 Section 07 62 00: Prefinished Metal Flashing and Trim


.4 Section 08 71 00: Hardware Schedule


.5 Section 09 90 00: Painting


1.3 SUBMITTALS


.1 Section 01 33 00 - Submittals:  Procedures for submittals.


.2 Shop Drawings:


.1 Submit shop drawings showing construction and anchorage of floor access doors
and accessories including, details of all elements of assembly and construction.


.2 Related items shown on shop drawings which are not intended to be supplied as
part of the work of this Section, shall be so identified.  All dimensions shall be
clearly noted and methods of fastening and anchoring detailed.  Show accurately
and identify all adjacent materials.


.3 Maintenance:


.1 On completion of work of this Section, supply maintenance instructions for
insertion into Operating and Maintenance Manual.


1.4 QUALITY ASSURANCE


.1 Manufacturer Qualifications: Use a manufacturer that has completed floor access door
assemblies having similar extent and complexity as required for the Work of this
Contract.


.2 Installers Qualifications: Use experienced installers having experience with floor access
door assemblies similar in material, design and extent as required for Work of this
Contract with a record of successful in-service performance.
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1.5 WARRANTY


.1 Warrant the work of this section in accordance with General Conditions but for a period
of twenty five (25) years and agree to repair or replace faulty materials or work which
becomes evident during the warranty period without cost to the Owner and at the Owner's
convenience.


Part 2 Products


2.1 MANUFACTURERS


.1 Basis of Design Products: Products named in this Section were used as the basis of
design for the project; additional manufacturers offering similar products may be
incorporated into the work of this Section.


.2 Acceptable Materials Manufacturers: Subject to compliance with requirements specified
in this Section, manufacturers offering products that may be incorporated into the Work
include; but are not limited to, the following:


.1 Bilco Canada


.2 Lexcor


.3 Acudor


2.2 FLOOR ACCESS DOORS


.1 Performance Characteristics:


.1 Cover: Reinforced to support a minimum live load of 300 psf (1464 kg/m2) with
a maximum deflection of 1/150th of the span.


.2 Operation of the cover shall be smooth and easy with controlled operation
throughout the entire arc of opening and closing.


.3 Operation of the cover shall not be affected by temperature.


.4 Entire door, including all hardware components, shall be highly corrosion
resistant.


.2 Manufactured Units:


.1 The floor access door shall be single leaf and pre-assembled from the
manufacturer.


.2 Size: As indicated on drawings.


.3 Cover: 6mm aluminum diamond pattern.


.4 Frame: Channel frame shall be extruded aluminum with bend down anchor tabs
around the perimeter.


.5 Hinges: Specifically designed for horizontal installation and shall be through
bolted to covers with tamperproof Type 316 stainless steel lock bolts and shall be
through bolted to the frame with Type 316 stainless steel bolts and locknuts.


.6 Drain Coupling: Provide a 38mm drain coupling located in the right front corner
of the channel frame.
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.7 Lifting mechanisms: Manufacturer shall provide the required number and size of


compression spring operators enclosed in telescopic tubes to provide, smooth,
easy, and controlled cover operation throughout the entire arc of opening and to
act as a check in retarding downward motion of the covers when closing.


.1 The upper tube shall be the outer tube to prevent accumulation of
moisture, grit, and debris inside the lower tube assembly.


.2 The lower tube shall interlock with a flanged support shoe fastened to a
formed 6mm gusset support plate.


.8 A removable exterior turn/lift handle with a spring loaded ball detent shall be
provided to open the cover and the latch release shall be protected by a flush,
gasketed, removable screw plug.


.9 Hardware:


.1 Hinges: Heavy forged Type 316 stainless steel hinges, each having a
minimum 6mm diameter Type 316 stainless steel pin, shall be provided
and shall pivot so the covers do not protrude into the channel frame.


.2 Cover shall be equipped with a hold open arm which automatically locks
each cover in the open position.


.3 Cover shall be fitted with the required number and size of compression
spring operators. Springs and spring tubes shall be Type 316 stainless
steel.


.4 A Type 316 stainless steel snap lock with fixed handle shall be mounted
on the underside of one cover.


.5 Hardware: Shall be Type 316 stainless steel throughout.


.10 Finishes:


.1 Interior hatches: Factory applied powder coat paint finish with
bituminous coating applied to the exterior of the frame.


.2 Colour: From manufacturer’s standard range as selected by Consultant.


.3 Basis of Design Material:


.1 Type J-AL Aluminum Single Leaf Floor Access Door by Bilco Canada.


2.3 SAFETY POST


.1 Telescoping safety post complete with adjustable mounting hardware for securing to any
ladder rung size. Unit to be complete with safety bar handle and stainless-steel fasteners.


.2 Basis of Design Material: Ladderup Safety Post, Model LU-1 by Bilco Canada.


2.4 FABRICATION


.1 Fabricate free of visual distortions and defects.  Weld corners and joints.


.2 Fabricate units weather tight with integral cap flashing, providing for removal of
condensation.
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.3 Prime paint; one coat.


.4 Spot weld hasp, latch and hinges to prevent removal from interior.


Part 3 Execution


3.1 INSTALLATION


.1 Install in accordance with manufacturer's instructions.  Co-ordinate with installation of
related flashings.  Provide weather tight installation.


.2 Apply bituminous paint on metal surfaces of units in contact with cementitious materials
and dissimilar metals.


.3 Safety Bar:  Install in strict accordance with manufacturer's published instructions.


END OF SECTION
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DOORS HARDWARE


Part 1 General


1.1 REFERENCE STANDARDS


.1 American National Standards Institute (ANSI) / Builders Hardware Manufacturers
Association (BHMA)


.1 ANSI/BHMA A156.1, American National Standard for Butts and Hinges.


.2 ANSI/BHMA A156.4, Door Controls - Closers.


.3 ANSI/BHMA A156.5, Auxiliary Locks and Associated Products.


.4 ANSI/BHMA A156.6, Architectural Door Trim.


.5 ANSI/BHMA A156.8 , Door Controls - Overhead Stops and Holders.


.6 ANSI/BHMA A156.13, Mortise Locks and Latches Series 1000.


.7 ANSI/BHMA A156.16 , Auxiliary Hardware.


.8 ANSI/BHMA A156.18, Materials and Finishes.


.2 Canadian Steel Door and Frame Manufacturers' Association (CSDMA)


.1 CSDMA Recommended Dimensional Standards for Commercial Steel Doors and
Frames - 2009.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00- Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
door hardware and include product characteristics, performance criteria, physical
size, finish and limitations.


.3 Samples:


.1 Submit for review and acceptance of each unit.


.2 Samples will be returned for inclusion into work.


.3 Identify each sample by label indicating applicable specification paragraph
number, brand name and number, finish and hardware package number.


.4 After approval samples will be returned for incorporation in Work.


.4 Hardware List:


.1 Submit contract hardware list.


.2 Indicate specified hardware, including make, model, material, function, size,
finish and other pertinent information.


.5 Test Reports: certified test reports showing compliance with specified performance
characteristics and physical properties.


.6 Manufacturer's Instructions: submit manufacturer's installation instructions.


1.3 CLOSEOUT SUBMITTALS


.1 Operation and Maintenance Data: submit operation and maintenance data for door
hardware.
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1.4 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Stock Materials:


.1 Tools:
.1 Supply 2 sets of wrenches for fire exit hardware and door closers.


1.5 QUALITY ASSURANCE


.1 Regulatory Requirements:


.1 Hardware for doors in fire separations and exit doors certified by a Canadian
Certification Organization accredited by Standards Council of Canada.


.2 Certificates: product certificates signed by manufacturer certifying materials comply with
specified performance characteristics and criteria and physical requirements.


1.6 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section 01 60 00 – Products &
Workmanship.


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


.3 Package items of hardware including fastenings, separately or in like groups of hardware,
label each package as to item definition and location.


.4 Storage and Handling Requirements:


.1 Store materials off ground and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect door hardware from nicks, scratches, and blemishes.


.3 Protect prefinished surfaces with strippable coating.


.4 Replace defective or damaged materials with new.


Part 2 Products


2.1 HARDWARE ITEMS


.1 Use one manufacturer's products only for similar items.


2.2 DOOR HARDWARE


.1 Locks and latches:


.1 Mortise locks and latches: to ANSI/BHMA A156.13, Sargent 8200 series mortise
lock, grade 1, designed for function and keyed as stated in Hardware Schedule.


.2 Lever handles: plain design.
Escutcheons: round.


.3 Normal strikes: box type, lip projection not beyond jamb.


.2 Butts and hinges:


.1 Butts and hinges: to ANSI/BHMA A156.1, designated by letter A and numeral
identifiers, followed by size and finish, listed in Hardware Schedule.


.3 Door Closers and Accessories:
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.1 Door controls (closers): to ANSI/BHMA A156.4, designated by letter C and


numeral identifiers listed in Hardware Schedule, size in accordance with
ANSI/BHMA A156.4, table A1.


.2 Door controls - overhead holders: to ANSI/BHMA A156.8, designated by letter
C and numeral identifiers listed in Hardware Schedule.


.4 Architectural door trim: to ANSI/BHMA A156.6, designated by letter J and numeral
identifiers as listed in Hardware Schedule


.1 Door protection plates: kick plate 1.27 mm thick stainless steel.


.5 Auxiliary hardware: to ANSI/BHMA A156.16, as listed in Hardware Schedule.


.1 Surface bolts:


.6 Thresholds: Serrated Mill Finish Aluminum.


.7 Weatherstripping:


.1 Head and jamb seal:
.1 Extruded aluminum frame and solid closed cell neoprene insert, clear


anodized finish.
.2 Adhesive backed neoprene material.


.2 Door bottom seal:
.1 Extruded aluminum frame and solid closed cell neoprene insert, clear


anodized finish.


2.3 FASTENINGS


.1 Use only fasteners provided by manufacturer. Failure to comply may void warranties and
applicable licensed labels.


.2 Supply screws, bolts, expansion shields and other fastening devices required for
satisfactory installation and operation of hardware.


.3 Exposed fastening devices to match finish of hardware.


.4 Where pull is scheduled on one side of door and push plate on other side, supply
fastening devices, and install so pull can be secured through door from reverse side.
Install push plate to cover fasteners.


.5 Use fasteners compatible with material through which they pass.


2.4 KEYING


.1 Doors to be keyed as directed. Prepare detailed keying schedule in conjunction with
Owner.


.2 Supply keys in duplicate for every lock in this Contract.


.3 Supply 3 master keys for each master key or grand master key group.


.4 Stamp keying code numbers on keys and cylinders.


.5 Supply construction cores.


.6 Hand over permanent cores and keys to the Owner.
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Part 3 Execution


3.1 INSTALLATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, product catalogue installation instructions, product
carton installation instructions, and data sheets.


.2 Supply metal door and frame manufacturers with complete instructions and templates for
preparation of their work to receive hardware.


.3 Supply manufacturers' instructions for proper installation of each hardware component.


.4 Install hardware to standard hardware location dimensions in accordance with CSDFMA
Canadian Metric Guide for Steel Doors and Frames (Modular Construction).


.5 Where door stop contacts door pulls, mount stop to strike bottom of pull.


.6 Use only manufacturer's supplied fasteners.


.1 Use of "quick" type fasteners, unless specifically supplied by manufacturer, is
unacceptable.


3.2 ADJUSTING


.1 Adjust door hardware, operators, closures and controls for optimum, smooth operating
condition, safety and for weather tight closure.


.2 Lubricate hardware, operating equipment and other moving parts.


.3 Adjust door hardware to ensure tight fit at contact points with frames.


3.3 CLEANING


.1 Progress Cleaning:


.1 Leave Work area clean at end of each day.


.2 Clean hardware with damp rag and approved non-abrasive cleaner, and polish
hardware in accordance with manufacturer's instructions.


.3 Remove protective material from hardware items where present.


.4 Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment.


.2 Waste Management: separate waste materials for recycling.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


3.4 DEMONSTRATION


.1 Maintenance Staff Briefing:


.1 Brief maintenance staff regarding:
.1 Proper care, cleaning, and general maintenance of projects complete


hardware.
.2 Use, application and storage of wrenches for door closers and fire exit


hardware locksets.


.2 Demonstrate operation, operating components, adjustment features, and lubrication
requirements.
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3.5 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by door hardware installation.


3.6 SCHEDULE


.1 See Section 08 71 01 - Hardware Schedule.


END OF SECTION
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HARDWARE SCHEDULE


Raw Water Intake
Heading 01


Each Assembly to have:
3 EA HINGE 3CB1 114 X 114 NRP 626 IVE


1 EA STOREROOM LOCK 8251 (F15) 626 SCH


1 EA OH STOP 90S 630 GLY


1 EA SURFACE CLOSER 4040XP EDA ST-2731 689 LCN


1 EA KICK PLATE 8400 255MM X 40MM LDW B-CS 630 IVE


1 EA WEATHERSTRIP HEAD W-20S TO SUIT DOOR WIDTH 628 KNC


2 EA WEATHERSTRIP JAMB W-50S TO SUIT DOOR HEIGHT 628 KNC


1 EA DOOR SWEEP W-13S TO SUIT DOOR WIDTH 628 KNC


1 EA THRESHOLD CT-10 TO SUIT OPENING WIDTH 627 KNC


1 EA LATCH GUARD LG1 630 IVE


1 SGL DOOR(S) D001 EXTERIOR SINGLE
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HARDWARE SCHEDULE


Raw Water Intake
Heading 02


Each Assembly to have:
3 EA HINGE 3CB1 114 X 114 NRP 626 IVE


1 EA PASSAGE 8215 (F01) 626 SCH


1 EA OH STOP 90S 630 GLY


1 EA SURFACE CLOSER 4040XP EDA ST-2731 689 LCN


1 EA KICK PLATE 8400 255MM X 40MM LDW B-CS 630 IVE


Raw Water Intake
Heading 03


Each Assembly to have:
3 EA HINGE 3CB1 114 X 114 NRP 626 IVE


1 EA SECURITY DEADBOLT 8249 626 SCH


1 EA OH STOP 90S 630 GLY


1 EA SURFACE CLOSER 4040XP EDA ST-2731 689 LCN


1 EA KICK PLATE 8400 255MM X 40MM LDW B-CS 630 IVE


1 EA WEATHERSTRIP HEAD W-20S TO SUIT DOOR WIDTH 628 KNC


2 EA WEATHERSTRIP JAMB W-50S TO SUIT DOOR HEIGHT 628 KNC


1 EA DOOR SWEEP W-13S TO SUIT DOOR WIDTH 628 KNC


1 EA THRESHOLD CT-10 TO SUIT OPENING WIDTH 627 KNC


1 EA LATCH GUARD LG1 630 IVE


END OF SECTION


1 SGL DOOR(S) D002 INTERIOR SINGLE


1 SGL DOOR(S) D003 EXTERIOR SINGLE
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PAINTING


Part 1 General


1.1 INTENT


.1 The work of this Section shall include all labour, materials, tools, scaffolds and other
equipment, services and supervision required for preparation and painting of all surfaces
scheduled herein.


.2 Paint all existing and new surfaces as per Schedule of Finishes and touch up painting of
existing renovated surfaces. Include all field painting necessary to complete work shown,
scheduled or specified, including back priming and surface preparation.


.3 The work shall also include the painting of shop primed items and equipment installed under
any other sections of the Specifications.


.4 Ensure that surface preparation and shop primers comply with finishing paint system
specified.


.5 Prepare and touch up any damaged finish with same type, quality and colour of paint as
originally used.


.6 Do not paint aluminum or rubber surfaces and nameplates unless noted otherwise.


1.2 REFERENCE STANDARDS


.1 Master Painters Institute (MPI), Architectural Painting Specification Manual, 1997.


.2 Steel Structures Painting Council (SSPC), Steel Structures Painting Manual, Volume I & II.


.3 Manufacturer’s product and safety data sheets, and application instructions.


1.3 QUALIFICATIONS


.1 The work of this Section shall be performed by experienced applicators specializing in the
surface preparation and application of the products specified herein.


1.4 SUBMITTALS


.1 Provide the Consultant with the credentials of the applicators, who will be performing the
work on site, which clearly demonstrates compliance with the required qualifications,
including:


.1 Key site personnel


.2 Equipment which will be used


.3 Information on projects of similar scope with similar products, including references


.2 Submit the manufacturer's product data sheets, application instructions and safety data
sheets.
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1.5 DELIVERY/STORAGE


.1 Deliver materials in sealed, original, labeled containers, bearing manufacturer’s name, type,
brand name, colour designation and instructions for mixing and/or reducing.  No unsealed
materials will be allowed onto the site.


.2 Provide adequate storage facilities. Store materials at a minimum ambient temperature of 7°
C and in a well ventilated area.


.3 Take all precautionary measures to prevent fire hazards and spontaneous combustion.


1.6 COLOUR SCHEDULE/SAMPLES


.1 Paint colours shall be selected by the Consultant.


.2 Prior to commencement of work, the Consultant will furnish the colour schedule.


1.7 ADDITIONAL MATERIALS


.1 Provide the Owner with a sufficient quantity (not less than 4 litres) of all types of coatings
and colours scheduled.


.2 Containers are to be tightly sealed and clearly labeled for identification.


1.8 ENVIRONMENTAL CONDITIONS


.1 Measure moisture content of surfaces using an electronic "Moisture Meter". Do not apply
finishes unless the moisture content of surfaces are below the maximums established on
product data sheets.


.2 Ensure surface temperatures and the surrounding air temperature are within the range
established on product data sheets.


.3 Provide adequate continuous ventilation and sufficient heating facilities to maintain
temperatures established on product data sheets for 24 hours before, during, and 48 hours
after interior application of finishes.


.4 Provide minimum 325 lux (30f.c.) of lighting on surfaces during application of finishes.


.5 Do not apply finishes in areas where dust is being generated.


Part 2 Products


2.1 MATERIALS


.1 Paints:  technically appropriate first line products as listed in Schedule of Finishes.


.2 Paint accessory materials:  linseed oil, shellac, turpentine and other materials not specifically
indicated herein but required to achieve the finishes specified shall be of highest quality
product and approved manufacture.


.3 Solvents:  to be the odor free type where possible.


.4 All markings and labeling of piping and equipment shall be black, stencil, spray coated, one
quarter diameter of pipe or 25 mm for equipment.   Stick- on markers not allowed.
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PAINTING


2.2 MIXING


.1 Paints shall be ready-mixed except for field catalyzed coating types.


Part 3 Execution


3.1 CONDITION OF SURFACES


.1 Thoroughly examine all surfaces scheduled to be finished prior to commencement of work.
Report in writing to the Consultant any condition that may potentially affect proper
application. Do not commence until all such defects have been corrected.


.2 Be responsible for the condition of surfaces or for correcting defects and deficiencies in the
surfaces which may adversely affect work of this section.


.3 Commencement of work shall imply acceptance of surfaces.


3.2 PREPARATION OF SITE AREAS


.1 Thoroughly vacuum and wipe clean all surfaces within the area to be finished, prior to and
during painting application.


3.3 PROTECTION


.1 Adequately protect other surfaces from paint and damage. Make good any damage as a
result of inadequate or unsuitable protection.


.2 Furnish sufficient drop cloths, shields and protective equipment to prevent spray or
droppings from fouling surfaces not being finished and, in particular, surfaces within storage
and preparation area.


.3 Place cotton waste, cloths, empty containers and material which may constitute a fire hazard
in closed metal containers and remove daily from site.


.4 Remove all electrical plates, surface hardware, fittings and fastenings, prior to finishing
operations. These items are to be carefully stored, cleaned and replaced on completion of
work in each area. Do not use solvent to clean hardware that may remove the permanent
lacquer finish.


.5 Do not paint fire rating labels on doors, door frames, or at other locations.


3.4 PREPARATION OF SURFACES


.1 Prepare surfaces to be painted or finished in accordance with MPI Architectural Painting
Specification Manual, or the coating manufacturer’s printed instructions, whichever is the
more stringent.


.2 Concrete surfaces which have been previously cured with conventional curing compounds
or are contaminated with form oils must be completely cleaned by abrasive blasting.  Acid
etching is not acceptable, as it will not normally remove these contaminates.  After surface is
properly prepared, small holes or voids in cast concrete wall or overhead surface shall be
filled in accordance with the coating manufacturer’s recommendations.
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.3 Remove factory-applied bituminous coating from ductile iron piping, scheduled for painting,
by shot-blast cleaning to SSPC method and degree specified in the applicable painting
formula.  Shop apply primer as specified, prior to installation of piping.


.4 Touch up preprimed steel and iron surfaces with a primer compatible with the shop applied
primer.  Remove dust, dirt and grease.


.5 Previously painted surfaces scheduled for painting shall be cleaned using appropriate
previously specified method.  Check existing paint coatings for compatibility with paint with
which they are to be over coated.  If coatings are not compatible, submit recommendations
for review by Consultant.


3.5 APPLICATION


.1 Ensure that all testing of equipment and process and building systems has been successfully
completed, before commencing painting of related surfaces.


.2 Apply paint and other finishes in accordance with good trade practice, and manufacturers'
printed instructions.


.3 Cover surfaces satisfactorily with an even colour tone. Apply primer immediately after
surface preparation, where recommended.


.4 Apply each coat at the proper consistency.


.5 Sand and dust between coats to remove defects visible from distance up to 1.5 m. Refer to
paint manufacturer's technical sheets for coating and re-coating recommendations.


.6 Do not apply finishes on surfaces that are not sufficiently dry.


.7 Allow each coat of finish to dry before a following coat is applied, unless directed otherwise
by manufacturer.


.8 Backprime interior woodwork which is to receive a paint finish with enamel undercoat paint,
immediately upon arrival at the job site.


.9 Exterior and interior woodwork to be stained and/or varnished shall be back primed with
gloss varnish reduced 25% with mineral spirits.


.10 Prime top and bottom edges of wood and metal doors in accordance with applicable paint
formula.


.11 Use the following reference for contact surfaces.


.1 Steel surfaces in contact with aluminum shall receive one prime coat and one
aluminum finish coat.


.2 Aluminum surfaces in contact with steel surfaces:  prime coat with fast-dry
modified alkyd primer.


.3 Wood surfaces in contact with other surfaces:  prime coat (sealer).
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.4 Aluminum surfaces in contact with concrete or masonry shall be prime coated with
fast-dry modified alkyd primer, and painted with two coats of interior/exterior
acrylic enamel.


.5 Any surfaces not in direct bonded contact but inaccessible after assembly shall
receive either the full specified paint system or three coats of the specified primer
before assembly.


.12 Painting of previously painted surfaces touch-ups:


.1 Clean areas to be painted using appropriate previously specified method.


.2 Minimum coating requirements for spot-painting shall be as follows:


1. No rusting, but prime coat exposed - Sand lightly and feather edges. Apply
1 to 2 finish coats to regain specified minimum dry film thickness.


2. No rusting, but prime coat damaged - Clean area to base material, sand
lightly and feather edges. Apply prime coat and two finish coats. Sand and
feather edges between coats.


3. Rust areas - Clean to original standard of surface preparation. Apply coats
as per .2 above. Only apply additional spot finished coat, if required, to
maintain appearance.


.3 Check existing paint coatings for compatibility with paint with which they are to be
over-coated. If not compatible, submit recommendations for review by the
Consultant.


3.6 PROCESS, MECHANICAL AND ELECTRICAL EQUIPMENT


.1 Piping shall be identified by colour coding and descriptions.  Identification colours and
description shall be as directed by the Consultant.  Prior to commencement of the work of
this Section, the Consultant will furnish a schedule including identification/description
legend, colours, and abbreviations referenced on the drawings. Identification shall be carried
out on the following items:


.1 All new and existing uninsulated and insulated piping, ducting and valves, flanges,
couplings, etc.


.2 All new and existing process and HVAC equipment.


.3 All new and existing exposed electrical conduit as identified in Division 16.


The identification system shall be in accordance with the Piping Colour Schedule.


.2 Remove grilles, covers and access panels for mechanical and electrical systems from
location and paint separately.


.3 Finish paint primed equipment.


.4 Paint interior surfaces of air ducts, convector and baseboard heating cabinets that are visible
through grilles and louvres with one coat of flat dark grey paint, to limit of sight line. Paint
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dampers exposed immediately behind louvres, grilles, convector and baseboard cabinets to
match face panels.


.5 Paint exposed conduits, pipes, ducts, hangers and other mechanical and electrical equipment
occurring in all areas. Colour and texture to match adjacent surfaces, except as noted for
colour coded piping.


.6 Paint both sides and edges of plywood backboards for equipment before installation.


.7 Leave electrical equipment in original finish except for touch-up as required, and paint
mounting accessories and other unfinished items.


.8 Paint exterior steel electrical light standards and other equipment except outdoor
transformers and substation equipment.


.9 Clean all damaged areas of factory finished equipment to SP-1. If factory finish is
compatible, prime and finish as detailed. If factory finish is not compatible, submit
recommendations for review by Consultant.


.10 Do not paint instruments, ground bus and connections, cable connectors, PVC jackets and
aluminum trays.


3.7 CLEANING


.1 As the work proceeds and upon completion, remove all paint where spilled, splashed or
spattered.


.2 During the progress of the work, keep the premises free from any unnecessary accumulation
of tools, equipment, surplus materials and debris.


.3 At the conclusion of the work leave the premises neat the clean.


3.8 INSPECTION


.1 Contractor shall use wet thickness indicators for application guide.


.2 Provide necessary facilities and co-operate with inspector.


.3 Painted surfaces will be checked for actual dry film thickness in accordance with Steel
Structures Painting Council, Paint Application Specification No. 2 (SSPC-PA2) five-spot
method.


.4 Repaint wherever dry film thickness found inadequate.


.5 When defects are revealed, the Consultant may request additional inspection to ascertain full
degrees of defect, at no cost to the Owner.


.6 Correct defects and irregularities as advised by the Consultant and subject to further
inspection under similar conditions as earlier inspections, at no cost to the Owner.
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3.9 SCHEDULE OF FINISHES


.1 Outdoor Finishes


Surface Protective Coating System
Minimum D.F.


Thickness
Ferrous Metal Surface Preparation: Blast Clean New Steel to SSPC-SP10


Near White Blast,  Surface Profile:  1-2 mils
(25 – 50 microns).


1st Coat: Zinc-rich epoxy primer, CAN/CGSB-1.181
Acceptable Products:
- PPG Amercoat 68HS
- Devoe Catha-Coat 303H
- International Interzinc 52
- CarbolineCarbozinc 859


2.5 mils


2nd Coat: High-build epoxy, CAN/CGSB-1.153-M
Acceptable Products:
- PPG Amercoat 385
- Devoe Bar Rust 236
- International Interseal 670HS
- CarbolineCarboguard 890


6-8 mils


3rd Coat: Low V.O.C. polyurethane, CAN/CGSB-1.177-M
Acceptable Products:
- PPG Amercoat 450 H.S.
- DevoeDevthane 379
- International Interthane 990 H.S.
- CarbolineCarbothane 134 HG


2-3 mils


Anti-Graffiti
Coating -
Concrete Faced
Panels


Surface Preparation: Clean and dry with no oils, dirt, debris, or
minerals. Acceptable Products: Restore-N-Prep Concrete and
masonry cleaner by Rainguard.


1st Coat: Silane/siloxane repellent
Acceptable Products:
- Rainguard Micro-Seal with Micor-Lok
- or approved equal


2nd and 3rd Coat: Cross Linked Co-Polymer non-sacrificial
anti-graffiti coating


Acceptable Products:
- VandlGuard Ten
- or approved equal


4th Coat: Finish Coat
Acceptable Products:
- Vandlguard Finish Coat
- or approved equal


As
recommended


by manufacturer


As
recommended


by manufacturer


As
recommended


by manufacturer


As
recommended


by manufacturer
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PAINTING


Surface Protective Coating System
Minimum D.F.


Thickness
Anti-Graffiti
Coating – Metal
Wall Cladding
and Exterior
Door and Door
Frame


Surface Preparation: Clean and dry with no oils, dirt, debris, or
minerals.


1st and 2nd Coat: Cross Linked Co-Polymer non-sacrificial
anti-graffiti coating


Acceptable Products:
- VandlGuard Ten
- or approved equal


3rd Coat: Finish Coat
Acceptable Products:
- Vandlguard Finish Coat
- or approved equal


Galvanized
Metal


Surface Preparation: Clean to SSPC-SP1 Solvent Wash, as per
Manufacturer's instructions. Welds must be
neutralized.


1st Coat: Vinyl etch primer, CAN/CGSB-1.121
Acceptable Products:
- General Paint 39103/104 Metaprime
- Glidden 27301/302 VinylWash Primer
- International InterprimeVTA528/529
- CarbolineCarbocrylic 120 @ 1.0 – 2.0 mils
DFT


0.3 - 0.5 mils


2nd Coat: High-build epoxy, CAN/CGSB-1.153-M
Acceptable Products:
- PPG Amercoat 385
- Devoe Bar Rust 236
- International Interseal 670HS
- CarbolineCarboguard 890


5-6 mils


3rd Coat: Low V.O.C. polyurethane, CAN/CGSB-1.177-M
Acceptable Products:
- PPG Amercoat 450 H.S.
- DevoeDevthane 369
- International Interthane 990 H.S.
- CarbolineCarbothane 134 HG


2-3 mils


Wood Painted 1st Coat: Acrylic bonding primer, CAN/CGSB-1.203
Acceptable Products:
- General Paint 70-002
- Glidden 95310
- Porter Pittsburgh 515 Series


2nd Coat: Acrylic exterior paint, CAN/CGSB-1.138
Acceptable Products:
- General Paint 70 - line
- Glidden 94300 Series
- Porter Pittsburgh 519 Series
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PAINTING


Surface Protective Coating System
Minimum D.F.


Thickness
3rd Coat: Acrylic exterior paint, CAN/CGSB-1.138


Acceptable Products:
- General Paint 70 - line
- Glidden 94300 Series
- Porter Pittsburgh 519 Series


Buried Steel
Piping


Refer to Section 11010


.2 Indoor Finishes


Surface Protective Coating System
Minimum


D.F.
Thickness


Stainless Steel
(non-submerged)


Surface Preparation: SP1 solvent clean.  Surface Profile: As per
SSPC-SP-16 for Stainless Steel With a 1.5-3 mils
Angular Surface Profile.


1st Coat: High Solids Epoxy Coating,
Acceptable products:
- PPG Amerlock 2/400
- Devoe Devran 201H Primer


2nd Coat:High Solids Epoxy Coating,
Acceptable products:
- PPG Amerlock 2/400
- Devoe Bar Rust 235


2-3 mils


4–6 mils


Ferrous Metal
(non-submerged)


Surface Preparation: Blast Clean New Steel to SSPC-SP10 Near
White Blast. Surface Profile:  1-2 mils
(25-50 microns).


1st Coat: Zinc-rich epoxy primer, CAN/CGSB-1.181
Acceptable products:
- PPG Amercoat 68HS
- Devoe Catha-Coat 303H
- International Interzinc 52
- CarbolineCarboguard 890


2.5 mils


2nd Coat: High-build epoxy, CAN/CGSB-1.153-M
Acceptable products:
- PPG Amercoat 385 or 370
- Devoe Bar Rust 236
- International Interseal 670HS
- CarbolineCarboguard 890


6-8 mils
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PAINTING


Surface Protective Coating System
Minimum


D.F.
Thickness


Ferrous Metal
(submerged)


Surface Preparation:  Blast clean new steel to SSPC-SP10. Near
White Blast. Surface profile: 2 mils (50 microns)


Finish: High Solids Epoxy, ANSI/NSF 61.
Acceptable products:
- International Interline 925
- DevoeDevran 133 or Bar-Rust 233H
- PPG Amercoat 395 (2 coats at 5-6 mils each)
-


Note: Factory manufactured components shall be blast cleaned as
specified and primed before shipping.
Acceptable products:
- International Intergard EGA088/EGA089 at 2 mils


DFT
- Devoe Bar-Rust 233H at 3 mils DFT
- PPG Amercoat 395FD at 3 mils DFT


10-12 mils
DFT


Galvanized Metal
(non-submerged)


Surface Preparation: Clean to SSPC-SP1 Solvent Wash as per
Manufacturer's instructions. Welds must be neutralized.


1st Coat: Vinyl etch primer, CAN/CGSB-1.121
Acceptable products:
- General Paint 39103/104 Metaprime
- Glidden 27301/302 VinylWash Primer
- International InterprimeVTA528/529
- CarbolineCarbocrylic 120 @ 1.0 – 2.0 mils
DFT


0.3-0.5 mils


2nd Coat: High-build epoxy, CAN/CGSB-1.153-M
Acceptable products:
- PPG Amercoat 385 or 370
- Devoe Bar Rust 236
- International Interseal 670HS
- CarbolineCarboguard 890


5-6 mils


Wood Painted 1st Coat: Enamel undercoat or Waterborne epoxy (thinned) as
per manufacturer’s recommendations.


1.5 mils


2nd Coat: Waterborne epoxy (semi-gloss finish)
Acceptable products:
- PPG Aquapon WB
- DevoeTru-Glaze-WB 4408
- International Intergard 735


2 - 3 mils


3rd Coat: Waterborne epoxy (semi-gloss finish)
Acceptable products:
- PPGAquapon WB
- DevoeTru-Glaze-WB 4408
- International Intergard 735


2 - 3 mils
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PAINTING


Surface Protective Coating System
Minimum


D.F.
Thickness


Gypsum Board 1st Coat: Vinyl acrylic sealer, CAN/CGSB-1.119
Acceptable products:
- General Paint 51-087 Superseal
- Glidden 36600 Ultra
- Porter Pittsburgh 426


1.2 mils


2nd Coat: Waterborne epoxy
Acceptable products:
- PPG Aquapon WB
- DevoeTru-Glaze-WB 4408
- International Intergard 735


2 - 3 mils


3rd Coat: Waterborne epoxy
Acceptable products
- PPG Aquapon WB
- DevoeTru-Glaze-WB 4408
- International Intergard 735


2 - 3 mils


Concrete Floors,
Curbs and
Housekeeping Pads


1st Coat: Two Component Multi-Purpose Epoxy
(thinned 10 - 15%)


Acceptable products:
- PPG Amercoat 240
- Sikafloor 261


2nd Coat: Two Component Multi-Purpose Epoxy
Acceptable products:
- PPG Amercoat 240
- Sikafloor 261


3rd Coat: Two Component Multi-Purpose Epoxy
Acceptable products
- PPG Amercoat 240
- Sikafloor 261


--------------------------------------------------------------------------------
Or


1st Coat:  Two Component, 100% solids, epoxy coating
Stonekote GS4


2nd Coat:  Two Component, 100% solids, epoxy coating
Stonekote GS4


Completely
fill surface


3 mils


3 mils


---------


4 mils


4 mils
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PAINTING


Surface Protective Coating System
Minimum


D.F.
Thickness


Concrete Block 1st Coat: Latex block filler, CAN/CGSB-1.188
Acceptable products
- General paint 70-224 Shur-fill
- Glidden 36250 Ultra
- Porter International 9203 Quik-Fil


2nd Coat: Waterborne epoxy
Acceptable products:
- PPG Aquapon WB
- Devoe Tru-Glaze-WB 4408
- International Intergard 735


3rd Coat: Waterborne epoxy
Acceptable products:
- PPG Aquapon WB
- Devoe Tru-Glaze-WB 4408
- International Intergard 735


Completely
fill surface


2 - 3 mils


2 - 3 mils


Copper Piping Surface Preparation: Degrease and sand.


1st Coat: Clear Lacquer


Metal Conduit Surface Preparation: Solvent wash to remove oils or grease. Acid
etch with phosphoric acid and water
(mixed 1:3). Keep surface wet for 2-3 minutes.


1st Coat: Anti-corrosive primer, CAN/CGSB-1.81-M
Acceptable products:
- General paint 06-160 Q.D.
- Glidden 5205 Series
- Porter Pittsburgh 296


1.5 mils


2nd Coat: Alkyd enamel, CAN/CGSB-1.61
Acceptable products:
- General Paint 10-Line Marine Enamel
- Glidden 4550 Glid-Guard Gloss Enamel
- International Interlac 820


2 mils


3rd Coat: Alkyd enamel, CAN/CGSB-1.61
Acceptable products:
- General Paint 10-Line Marine Enamel
- Glidden 4550 Glid-Guard Gloss Enamel
- International Interlac 820


2 mils
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PAINTING


Surface Protective Coating System
Minimum


D.F.
Thickness


Canvas and Porous
Surfaces


Surface Preparation: Remove dirt and contaminates from surface.


Sizing: Wallpaper Precoat


1st Coat: Latex primer sealer, CAN/CGSB-1.119
Acceptable products:
- General Paint 51-087 Superseal
- Glidden 94280
- Porter Pittsburgh 767


2nd Coat: Alkyd enamel, CAN/CGSB-1.61
Acceptable products:
- General Paint 10-Line Marine Enamel
- Glidden 4550 Glid-Guard Gloss Enamel
- International Interlac 820


3rd Coat: Alkyd enamel, CAN/CGSB-1.61
Acceptable products:
- General Paint 10-Line Marine Enamel
- Glidden 4550 Glid-Guard Gloss Enamel
- International Interlac 820


1.5 mils


2 mils


2 mils


Factory Finished
Equipment


Surface Preparation: Clean to SSPC-SP1 Solvent Wash


1st Coat: High-build epoxy, CAN/CGSB-1.153-M
Acceptable products:
- PPG Amercoat 370
- Devoe Bar Rust 236
- International Interseal 670HS
- CarbolineCarboguard 890


6 mils


END OF SECTION
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GENERAL PROCESS PROVISION


Part 1 General


1.1 DEFINITIONS AND INTERPRETATIONS


.1 Where the term "Provide" is used herein, it shall be understood to include labour,
materials, and services necessary to supply items or work referenced.


.2 Where the terms "Instructions" or "As Instructed" or "Where Instructed", are used herein,
they shall be understood to mean as instructed by the Engineer including supplementary
instruction notices and all comments made regarding submittals of Shop Drawings and
samples for review.


.3 Where the term "Listed" is used herein, it shall be understood to mean that the materials
or equipment have been tested in accordance with applicable standards and methods,
have been approved and listed for the intended use by a testing authority which itself has
been approved by the authorities having jurisdiction.


.4 Where the terms "Approved", or "Approval", are used herein, they shall be understood to
mean approved by Authorities having jurisdiction as conforming to Codes, Standards,
Bylaws, etc.


.5 Where the terms "Acceptable", or "Acceptance", are used herein, they shall be
understood to mean acceptable to the Engineer as generally conforming to the
requirements of the contract documents.


.6 Where the term "Submit for Review" is used herein, it shall be understood to mean
submit to the Engineer.


.7 Where the term "Subject to Review" etc. is used herein, it shall be understood to mean
work shall be laid out for review by the Engineer.  No work shall proceed until
instructions have been obtained from the Engineer.  Submit further information, Shop
Drawings, samples, etc. as specified and/or as may be reasonably requested by the
Engineer.


.8 Where the term "Accessible" is used herein, it shall be understood to mean readily
approachable by person or tools as required and where obstacles may be removed and
replaced without cutting or breaking out materials.


.9 Where working pressure or pressure ratings are specified or shown on the drawings for
valves, piping, fittings, equipment, etc., these items shall be suitable for operating at
specified pressures and corresponding temperature unless noted otherwise.
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GENERAL PROCESS PROVISION
1.2 SHOP DRAWINGS


.1 Refer to Section 01 30 00 - Submittals for the general requirements for Shop Drawings.


.2 In addition to the requirements of Section 01 30 00, submit the following specific
information with Shop Drawings:


.1 Assembly drawings showing details of connections and termination of equipment
for connection by others.


.2 List of materials of construction, detailing the component parts and reference
specifications (ASTM, CSA, ANSI, etc.).


.3 Motor operating data, including motor and insulation ratings, start-up and operating
current ratings, operating voltage and amperage tolerances, and description of
construction, complete with illustrative drawings.


.4 Gearbox and drive data, including AGMA/ABFMA ratings for components,
materials of construction, tolerances and description of construction.


.5 Control schematics, text and wiring diagrams as required to describe control
operations.


.6 Required ancillary services including but not limited to electrical, non-potable water
and drains.


.7 Installation instructions indicating assembly and mounting requirements, alignment
and assembly tolerances and points of connection for ancillary services.


.8 Start-up instructions including lubricant requirements, electrical requirements, etc.


.9 Details of coating systems to be applied.


.10 Details of insulation provided to prevent galvanic corrosion between mating surfaces
constructed of dissimilar metals.


.11 A copy of the Contract Agreement process and instrumentation diagrams, with
addenda updates, that apply to the equipment marked to indicate special changes
necessary for the supplied equipment.  If no changes are required, mark the
drawing(s) "no changes required".


.12 A copy of the related specification section with addenda updates, and all referenced
sections with addenda updates, with each paragraph check marked to show
specification compliance or marked to show deviations.


1.3 TEMPORARY USAGE


.1 Temporary usage by the Owner of any process device, apparatus, machinery or
equipment prior to interim or final inspection is not to be construed as acceptance.
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GENERAL PROCESS PROVISION
1.4 DESIGN STANDARDS, ACCEPTABLE PRODUCTS AND ACCEPTABLE


MANUFACTURERS


.1 Equipment lists included in the specifications may be in two parts.  The first part is the
"Design Standard" equipment items.  The second part of the list is comprised of
"Acceptable Manufacturers" if the equipment of a specific Supplier is specified.


.2 The design has been based on the Design Standard.  Quality of workmanship,
dimensions, operating protocol, basic materials and ancillary services have been defined
on this basis and incorporated in the design.


.3 Where Acceptable Products or Acceptable Manufacturers have been listed after a Design
Standard, these products or ranges of products have been accepted by the Engineer as
being capable of meeting the basic functional requirements of the equipment, but may not
be the same as the Design Standard in detail.  Provide all ancillary services, material
upgrades, etc. as necessary to satisfy the quality requirements defined by the Design
Standard.  Make all minor changes in arrangement, piping and / or electrical connections,
etc. as necessary to suit the requirements of the Acceptable Products or Acceptable
Manufacturers.


.4 Where Acceptable Products or Acceptable Manufacturers have been listed, but no Design
Standard is listed, these products or ranges of products have been accepted by the
Engineer as being capable of meeting the basic functional requirements of the equipment.
Provide all ancillary services and minor modifications to arrangement, piping and/or
electrical connections, etc. as necessary to suit the functional requirements of the
equipment.


.5 No additional payment will be made for revisions or alterations made to accommodate
the equipment supplied.


1.5 ABBREVIATIONS


.1 The following abbreviations may be found in the Process Specifications:


ABC - Alberta Building Code
ABFMA - American Bearing Fabrication and Manufacturer's Association
AENV - Alberta Environment
AGMA - American Gear Manufacturer's Association
AISI - American Iron and Steel Institute
ANSI - American National Standards Institute
ASME - American Society for Mechanical Engineers
ASTM - American Society for Testing and Materials
AWS - American Welding Society
BS - British Standard
CEMA - Conveyor Equipment Manufacturer's Association
CGSB - Canadian Government Standards Board
CSA - Canadian Standards Association
DIN - Deutsche Industrie Norm
EEMAC - Electrical Equipment Manufacturer's Association of Canada
ISA - Instrumentation Society of America
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GENERAL PROCESS PROVISION
MSS - Manufacturer's Standardization Society of the Valve and Fittings Industry
NEMA - National Electrical Manufacturer's Association
NACE - National Association of Corrosion Engineer or Consultants
NFPA - Fire Protection in Wastewater Treatment and Collection Facilities
SAE - Society of Automotive Engineers
SSPC - Steel Structures Painting Council, American National Standards Institute
SSPC - Structural Steel Painting Council


Part 2 Products


2.1 POTABLE / DRINKING WATER REQUIREMENTS


.1 All materials in contact with potable water shall be NSF 61 certified


.2 All substances, materials or compounds (e.g. pipes, coatings, filter media, solders, valves,
gaskets, lubricants, resins, process equipment, etc.) that may come in contact with water
in the waterworks being treated to be potable and water that is potable shall conform to
the requirements of the Alberta Environment Standards and Guidelines for Waterworks,
Wastewater and Storm Drainage Systems (January 2006).


.3 All equipment and systems will meet the requirements of NWT’s Environment’s
Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage
Systems, January 2006.


.4 Prior to the production of potable water for consumption all pipework, equipment and
structures in contact with water in the waterworks being treated to be potable and water
that is potable shall be disinfected to meet or exceed Section 11 92 00 – Disinfection of
Structures and Piping.


2.2 SPARE PARTS


.1 Any required special spare parts not listed in the Contract Agreement shall be identified
by the Supplier, with a price list.


2.3 FLANGES AND PIPE THREADS


.1 Provide flanges on cast iron equipment and appurtenances that conform in dimension and
drilling to ANSI B16.1, Class 125 and flanges on steel equipment and appurtenances that
conform in dimension and drilling to ANSI B16.5, Class 150 otherwise specified.


.2 Provide pipe threads that conform in dimension and limits of size to ANSI B1.1, coarse
thread series, Class 2 fit.


.3 Provide flange assembly bolts that are heavy pattern, hexagonal head, carbon steel
machine bolts with heavy pattern, hot pressed, hexagonal nuts conforming to ANSI
B18.2.1 and B18.2.2.  Provide threads that conform to Unified Screw Threads, Standard
Coarse Thread Series, Class 2A and 2B, ANSI B1.1.
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GENERAL PROCESS PROVISION
2.4 BEARINGS


.1 Unless otherwise specified, provide oil or grease lubricated, ball or roller type equipment
bearings, designed to withstand the stresses of the service specified.  Rate each bearing in
accordance with ABFMA Methods of Evaluating Load Ratings of Ball and Roller
Bearings.


.2 Provide equipment bearings that have a minimum L-10 rating life of 50,000 hour, as
determined using the maximum equipment operating speed, unless otherwise specified.


.3 Fit grease lubricated bearings, except those provided factory sealed and lubricated, with
easily accessible grease supply, flush, drain, and relief fittings.  Use extension tubes
where necessary.  Provide standard hydraulic alemite type grease supply fittings.


.4 Equip oil-lubricated bearings with either a pressure lubricating system or a separate oil
reservoir type system.  Provide each oil lubrication system to be of sufficient size to
absorb the heat energy generated in the bearing under a maximum ambient temperature
of 40°C.  Provide a filler pipe and an external level indicator gauge.


2.5 V-BELT ASSEMBLIES


.1 Select belt for not less than 150% of rated driver power.  Where two sheave sizes are
specified, ensure belt sizing is appropriate for both sets.


.2 For explosion-proof equipment, use anti-static type belts.


.3 Statically balance sheaves and bushings.  Where sheaves and bushings are to operate at
peripheral speeds greater than 1650m/min, dynamically balance the assembly.


.4 Separately mount sheaves on their bushings by means of three pull-up grub or cap
tightening devices.  Key seat bushings to the drive shaft.


2.6 COUPLINGS


.1 For equipment with drives over 0.375 kW and less than 120 kW, and where the driver is
directly connected to the driven unit, provide a flexible coupling.  Couplings shall
accommodate angular misalignment, parallel misalignment, and end float and shall
cushion shock loads and dampen torsional vibrations.


.2 The flexible member of flexible couplings shall consist of a tire, with synthetic tension
members bonded together in rubber.  Attach the flexible member to flanges by means of
clamping rings and cap screws, and attach the flanges to the stub shaft by means of
taperlock bushings.  Provide the equivalent of a shrunk-on fit.  There will be no metal-to-
metal contact.


.3 For larger couplings, provide continuous sleeve flexible gear type, forged steel couplings.


.4 Size each coupling as recommended by the coupling manufacturer for the specific
application, considering applied power, speed of rotation, type of service and other
pertinent details.
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GENERAL PROCESS PROVISION
2.7 GUARDS


.1 On moving parts, provide sheet steel guards in accordance with workplace safety
regulations.  Fabricate of 14 gauge steel and galvanize after construction.


.2 Guards shall be removable to facilitate maintenance of moving parts.


2.8 PROCESS TANKS


.1 The tank fabrication Supplier shall provide a copy of the quality control program that
demonstrates proper resin formulation, fabrication methods and procedures have been
applied in the fabrication of all tanks.


.2 All process tanks are to be hydrostatically (leak) tested on site by filling with water for
minimum period of twelve (12) hours to confirm product, installation and allow testing of
connections, manholes and appurtenances. The tank installation will be deemed
watertight and acceptable if, after due allowance for evaporation, the total leakage does
not exceed 0.1% of the water volume..


2.9 CHEMICAL CONTAINMENT


.1 All tanks containing chemicals shall include chemical containment to minimize the
impact of tank / pipe failure and chemical spills.


.2 Where concrete containment areas are provided, the internal walls and floors of the
containment area will be coated within an epoxy coating that is resistant to all the
chemicals stored within.


Part 3 Execution - not used


END OF SECTION
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PROCESS EQUIPMENT INSTALLATION


PART 1 General


1.1 DESCRIPTION


.1 Installation, including the supply of anchor bolts, and testing of equipment supplied under
other sections in Division 11.


1.2 DEFINITIONS AND INTERPRETATIONS


.1 Testing:  In this Division, testing is defined as the operation of a specific item of
equipment under actual and/or simulated conditions for the purpose of ensuring the
equipment satisfies its basic design criteria.  Testing shall be conducted by the General
Contractor.  All materials, labor, power and equipment required to conduct the tests shall
be the General Contractor’s responsibility.  The Manufacturer is to provide technical
assistance to the General Contractor for the installation, testing, start-up and
commissioning of the equipment supplied.


.2 Commissioning:  In this Division, commissioning is defined as the operation of
equipment systems under actual and/or simulated conditions for the purpose of ensuring
the system performs its intended functions.


1.3 SUBMISSIONS


.1 Check all the shop drawings relative to the equipment and materials, dimensions,
measurements, size of members, type of materials, controls, list of equipment being
supplied, names of manufacturers, and other details to affirm that they are correct and
conform to the requirements and intent of the Contract.


.2 Where the shop drawings are submitted with coordination information missing, such as
dimensions of structures, the Engineer will return the submission as soon as practicable
marked “Revise & Resubmit.”


PART 2 Products


2.1 EQUIPMENT SCHEDULE


.1 Unless indicated otherwise, supply and install all equipment listed on the Equipment
Schedule, detailed on the equipment specification sheets, or shown on the drawings.


.2 Determine the extent of equipment to be supplied from the specifications, list of
equipment and materials and manufacturer's drawings covering the equipment.  Furnish
and install all additional materials necessary to complete the installation.


.3 Incorporate all ancillary devices in the installation including those providing for cooling
water, seal water, lubricant supply, process drains, electrical connection, and
instrumentation and control requirements.
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PROCESS EQUIPMENT INSTALLATION
2.2 MOUNTING REQUIREMENTS


.1 Provide all supports, anchorage, and mounting of all equipment in accordance with the
manufacturer’s recommendations, the NBC, and industry standard requirements, unless
otherwise specified.


.2 Design and provide all elements required to resist the calculated forces described herein
or required by the element manufacturer.


.3 Design anchorage for all equipment bases, supports, and foundations in accordance with
NBC (Za = 6, Zv = 6, V = 0.4).


.4 For rotating equipment, where specified, submit design notes and calculations for
anchorage, signed and sealed by a Professional Engineer.


PART 3 Execution


3.1 COORDINATION


.1 Coordinate the work specified under this Section with the work of other Sections to
produce a complete and workmanlike job.


.2 Coordinate the placement of equipment bases and housekeeping pads with Division 3.


.3 Coordinate the routing of ancillary piping with Division 23.


.4 Coordinate the routing of electrical and control wiring and conduit with Division 26.


3.2 PREPARATION


.1 Before commencing installation of the work, inspect and take field measurements and
ensure that work conducted previously in the area is not prejudicial to the proper
installation of the works.


.2 Refer to the equipment specifications and specification sheets for assistance in
determining the form in which equipment is to be shipped and the extent of field
assembly required.


.3 Dimensions shown on the Contract Documents for equipment bases, piping connections,
etc., are approximate and must be corrected by the General Contractor to suit the exact
dimensions of the equipment provided for each application.  Arrange any necessary
modifications to piping connections, pipework, or other ancillaries at no cost and after
acceptance by the Engineer.


.4 Schedule the visits to the site of the manufacturer's representative for the times and
periods specified in other sections.  Cooperate in his supervision of the installation and
start-up.  Follow all reasonable instructions of the manufacturer's representative. Should
the General Contractor require the manufacturer's representative to attend for longer or
more frequent periods he shall arrange this, at his own expense, with the manufacturer.
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PROCESS EQUIPMENT INSTALLATION
3.3 INSTALLATION OF EQUIPMENT


.1 Install all equipment specified in other sections, detailed on the equipment specification
sheets, or shown on the drawings.


.2 Dimensions shown on the Contract Documents for equipment bases, piping connections,
etc., are approximate.  Correct to suit the exact dimensions of the equipment provided for
each application.  Arrange any necessary modifications to piping connections, pipework,
or other ancillaries at no cost and after acceptance by the Engineer.


.3 Supply and install all necessary shims, gaskets, etc., required to complete the installation.


.4 Provide for the use of all necessary lifting and loading equipment and all tools required to
complete the installation.


.5 Comply with the specific requirements for installation noted in other sections of this
specification and with the instructions of the Manufacturer.  Where there is a conflict in
these requirements, identify the conflict to the Engineer and proceed as directed.


3.4 EQUIPMENT BASES AND ANCHORAGE


.1 Equipment will be mounted on housekeeping pads that are a minimum of 300 mm high.


.2 For rotating equipment of 7.5 kW or above and for equipment requiring structural
anchoring, set anchor bolts in advance.  Where required, set anchor bolts in sleeves to
permit minor adjustment during installation.  Use machine base templates where shown.
Tie anchor bolts to reinforcing steel to resist tensile forces, as shown.


.3 Prepare grout as specified in Division 3 and provide full contact with the equipment bases
unless otherwise recommended by the equipment manufacturer and accepted by the
Engineer.  Neatly bevel, form or trim the grout.


.4 Where equipment is supplied with a plate steel base, provide access holes in the top of
the plate and use a pour grade, non-shrink, non-metallic grout as specified in the
structural concrete specifications to fill the entire void under the base.


3.5 ALIGNMENT


.1 Set and align all rotating equipment in accordance with the more stringent requirements
of either the manufacturer's requirements or the following:


.1 Level base, use machinists level on all machined bases.


.2 Align couplings to satisfy the following criteria:
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PROCESS EQUIPMENT INSTALLATION


Coupling Speed
Allowable
Angular


Misalignment


Allowable
Parallel


Misalignment
Under 100 rpm, below 50 hp 4’00” 0.25 mm
Under 100 rpm, 50 hp and over 3’00” 0.12 mm
100 to 600 rpm 2’00” 0.12 mm
600 to 1800 rpm 1’00” 0.10 mm
1800 to 3600 rpm 0’35” 0.05 mm


.3 Check for soft foot, maximum permissible 0.002 mm.


.2 Where equipment undergoes a substantial differential temperature rise (30°C between
driver and driven unit), provide precision benchmarks in foundation and on equipment
and perform alignment at operating temperatures.


.3 Demonstrate to the Owner, Engineer, and Manufacturer’s Representative the final
alignment.


3.6 LUBRICANTS


.1 Extend any inaccessible lubrication points and lubricant drains to convenient locations.


.2 Remove storage lubricant and provide the initial fill of new lubricants for the equipment.
Lubricant grade to be as recommended by the Manufacturer.


3.7 VIBRATION SURVEY


.1 Conduct a vibration survey under normal operating conditions for all equipment with a
motor size exceeding 37 kW and for smaller units where specified.


.2 Use a calibrated vibration sensor, accepted by the Engineer, and capable of measuring
unfiltered vibration velocities and peak to peak amplitudes.  Select a sensor capable of
measuring velocities at a precision of 0.1 mm/s and an accuracy of plus or minus 0.2
mm/s.


.3 Monitor vibration in all three dimensions at the head and tail end of both the driver and
driven units, at intermediate bearing points, and at other critical locations which may be
identified by the Engineer.


.4 Record the vibration velocities for each item of equipment and submit a report to the
Engineer detailing the findings.  Include a description of the measuring equipment,
identification of equipment on which vibration monitoring was completed, description of
conditions under which the test was conducted, and a listing of all of the collected data.


.5 Unless specified otherwise, use unfiltered velocities as the vibration criteria.  Unfiltered
velocities less than 5 mm/sec shall be considered acceptable.  Undertake corrective action
where unfiltered velocities exceed 5 mm/sec.
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PROCESS EQUIPMENT INSTALLATION
3.8 NOISE SURVEY


.1 Conduct a noise survey for all equipment over 37 kW and for smaller units where
specified.


.2 Use a calibrated noise meter, accepted by the Engineer, and capable of measuring noise
in the A Scale at a precision of 0.5 dBA and an accuracy of 1.0 dBA.


.3 Measure noise levels at an elevation similar to the major noise emitter from the
equipment (bearing housing, muffler, etc.) and at a horizontal distance of 1.0 metres.


.4 Record the noise levels for each item of equipment and submit a report to the Engineer
detailing the findings.  Include a description of the measuring equipment, identification of
equipment on which noise level monitoring was completed, description of conditions
under which the test was conducted, and a listing of all of the collected data.


.5 The general requirement for any item of equipment shall be that it operates at a noise
level less than 85 dBA, when measured in free field at 1.0 metre.  Noise requirements
may be more stringent in areas where more than one item of process equipment is
intended to operate concurrently.  Specific requirements for equipment that differ from
85 dBA are listed in the sections related to those items of equipment.


.6 Noise abatement features (acoustic panels, acoustic insulation, etc.) are specified in other
sections.


.7 In any process area, recommend whatever measures necessary to maintain a composite
noise level below 90 dBA.  Where directed by the Engineer, undertake those corrective
actions.


3.9 QUALITY ASSURANCE FORMS


.1 Test all process equipment to ensure the equipment operates in accordance with the basic
design criteria listed in the specification sections or equipment specification sheets.
Complete the series of forms that attest to the proper installation and functioning of the
equipment.  Refer to Section 01 65 00 – Equipment Installation.


END OF SECTION







Town of Fort Smith Section 11 20 20
Raw Water Intake Rehabilitation Page 1 of 7
60700851 May 2024


GATES


Part 1 General


1.1 WORK INCLUDED


.1 This Section specifies the supply and supervision of the installation, testing and
commissioning of flow control slide gates complete with slides, frames, operating stems,
operators, seals and other appurtenances required for a properly operating installation.


1.2 DEFINITIONS


.1 Fabricated Slide Gate:  stainless steel or aluminum gate used for lower head applications,
up to 1.80 m.  Gates may require sealing along either three or all four sides.  Gates
requiring sealing along all four sides will be denoted as requiring "closure".  Manual
(hand) or mechanized operation.


.2 Maximum Seating Head:  The maximum seating head is defined as the maximum
pressure head exerted on the gate (at the centerline elevation of the gate opening) in the
direction into the frame and arising from the highest differential water level which could
work to seat the gate.


.3 Maximum Unseating Head:  The maximum unseating head is defined as the pressure
head exerted on the gate (at the centerline elevation of the gate opening) in the direction
away from the frame and arising from the maximum differential water level which could
work to unseat the gate.


1.3 SUBMITTALS


.1 Shop Drawings:  Submit in accordance with Section 01 33 00.  In addition to the
requirements of Section 01 33 00, provide the following information:


.1 For each type of gate or weir, provide:


.1 Frame assembly details.


.2 Concrete embedment and attachment details.


.3 Installation instructions.


.4 Stem and coupling, stem guide and thrust nut details.


.2 For each gate, provide:


.1 Operator details.


.2 Seal details.


.3 Weights of gates and frames.


.4 Calculation and data for all load bearing components.
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.2 Submit operating and maintenance data in accordance with Section 01 73 50.


1.4 COORDINATION


.1 Coordinate with other divisions to ensure there are no conflicts in the work.


.2 The gate manufacturer is responsible for supplying and mating the operator to the gate.


1.5 SHIPMENT, PROTECTION AND STORAGE


.1 Ship, protect and store equipment in accordance with Section 01 65 00.


.2 Identify all other special storage requirements.


Part 2 Products


2.1 GENERAL


.1 Shop assemble and inspect gates to ensure that field fitting will not be required.


.2 Slide gates control flows and isolate treatment units, as necessary.


.3 Provide products, modified as necessary, to meet the specified features and operating
conditions.


.4 Gates to conform to AWWA C561.


.5 Design for leakage not to exceed 1.04 x 10-5 m3/s per m of seal periphery under the
design seating head and 2.07 x 10-5 m3/s per m of seal periphery for the design unseating
head.


.6 Passivate and pickle stainless steel gates.


.7 Provide all stainless steel anchor bolts and other appurtenances to deem the gate
complete.


2.2 DESIGN STANDARD


.1 Fabricated Slide Gate: Fontaine Aquanox


2.3 ACCEPTABLE MANUFACTURERS


.1 Fontaine Aquanox


.2 Armtec


.3 Rodney Hunt


.4 Golden Harvest
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.5 Waterman


.6 Supply all fabricated gates from one source.


2.4 FABRICATED SLIDE GATES


.1 Frame


.1 Mount frame on an end concrete wall (CW) or sidewall (EC) as specified.


.2 Configure the frame to be flush-bottom type or surface-mounted on channel floor as
specified.


.3 Provide self-contained frames with integral, welded yokes or bolt yokes to the frame,
where required or as shown on the Drawings.  Provide extruded, one-piece guides, for
the full height of the frame.


.4 Weld or bolt the yoke channels supporting the operator to the guides to provide a one-
piece rigid frame.  Space yoke members such that the operator stem and slide can be
easily removed.  Limit deflection to 1/360 of the span of the gate.


.5 Provide frames of extruded aluminum ASTM B-209, alloy 6061-T6, or stainless steel
Type 304.


.6 Frame members' minimum thickness shall be 6.35 mm.


.7 Where gates are required to provide closure along all four edges, provide a top edge
sealing arrangement.  Gates requiring sealing along four sides will be denoted as
requiring "closure".


.8 Design the frame so that the top, side and bottom seals may be replaced without
removing the slide gate. Guide frames on 3 sides with minimum metal thickness of 6
mm; seal to concrete with 6 mm thick soft Neoprene rubber.  Design frame as required
with factor of safety of 5.0.  Fit seating side of gate slide with minimum 3 mm thick
UHMWPE seals on 3 sides; fasten with countersunk stainless steel screws or a water-
resistant adhesive.


.2 Slide


.1 Provide slides consisting of a flat plate reinforced with formed plates or structural
members to limit its diction to 1/720 of span.


.2 Provide slides of aluminium plate ASTM B-206 alloy 6061-T6, aluminum alloy 5083-
H321, or stainless steel Type 304.


.3 Provide clevice type connection with structural members welded to the slide and a cross
bolt to act as a pivot pin.


.3 Stem
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.1 Stainless steel rising stem c/w appropriate guides to give the stem a maximum
slenderness ratio (l/r) of 200.  Minimum stem size 25 mm.


.4 Stem covers


.1 Heavy duty, clear, rigid plastic pipe tube.


.2 Weatherproof.


.3 Sealed top/cap 150 mm higher than stem top position.


.4 Bottom flange connection c/w extra exterior reinforcing for minimum 150 mm height.


.5 Graduated to show degree of gate position (i.e. closed, 1/4, 1/2, 3/4 and full (open)).


.6 Size and thickness of cover designed for a maximum deflection of h/200.


2.5 GUIDES AND SEALS


.1 Gates shall be designed for both seating and unseating head, with the head measured
from maximum water level to the invert of the gate opening.


.2 Provide guides of UHMWPE (ultra high molecular weight polyethylene) with neoprene
rubber J seals with Teflon facing and of sufficient length as to retain and support at least
two thirds (2/3) of the vertical height of the slide in the full open position.  The
provision of Teflon faced J-seals is optional, depending on the Manufacturer’s standard,
providing the leakage requirement can be achieved.


.3 Provide seals of the self adjusting type to maintain the specified leakage rate in both
seating and unseating conditions.


.4 Provide resilient neoprene bottom seal set into the bottom member of the frame to form
a flush bottom.


2.6 WALL THIMBLES


.1 Use existing wall thimbles. Not new wall thimbles required.


2.7 MANUAL GEAR OPERATORS


.1 Support operators 900 mm above operating deck.


.2 Yoke mount the manual gear operators.


.3 Totally enclose all bearings and gears in a weather tight housing.  Construct the pinion
shaft of the gear operated mechanisms of stainless steel and support by roller bearings or
needle bearings.


.4 Provide an adjustable limit nut to prevent over travel of the gate past the fully open or
fully closed position.
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.5 Provide a removable handwheel with a minimum 600 mm diameter, for manual gear
operators.  Mark with open-close direction arrows.


.6 Provide a pedestal, where required, constructed of Tenzaloy aluminum or galvanized
steel.


.7 Design the manual gear operator to operate the gate under the maximum seating and
unseating pressure by not more than a 177 N effort on the handwheel, and able to
withstand, without damage, an effort of 36 kg on the handwheel.


.8 Provide a system to which an electric or pneumatic drill can be connected to open the
gate, capable of withstanding a 200 N operating force.


.9 Provide a weatherproof polycarbonate stem cover, complete with a cap, condensation
vents and position indicators.  Window to be graduated in metric units, as a minimum.
Bottom flange connection c/w extra exterior reinforcing for minimum 150 mm height.


2.8 PROTECTIVE COATINGS


.1 Provide bitumastic coating to all aluminum in contact with concrete as specified in
Section 11 90 00.


.2 Remaining metal parts shall be primed with paint compatible with finish field coat by
Contractor as specified in Section 11 90 00.


Part 3 Execution


3.1 MANUFACTURER’S REPRESENTATIVE


.1 Arrange for a technically qualified Manufacturer’s Representative to attend the
installation work, certify correct installation, train operating and maintenance staff and
undertake the testing of the system for sufficient periods, to ensure the equipment is
installed, operated, and maintained in accordance with the Manufacturer’s recommended
procedures.


.2 Commission the equipment, including component parts, to ensure the equipment
functions as intended in the process system.


.3 No claims for extra work will be entertained for lack of coordination and conflicts
between various items of equipment not installed properly.


.4 The minimum periods of site attendance are identified in the following table along with
the form to be completed on each of these trips.  A "day" is defined as eight working
hours on site.
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Item Description -
Total number


of days Form


1 Equipment Delivery 1 100


2 Installation Assistance (combined with Item 1) 101


3 Witnessing of Equipment Installation 1 102


4 Assistance in Equipment Performance Testing (combined
with Item 3)


103


5 Process Performance Testing 1 104


6 Operator and Maintenance Training (combined with Item 5) T1


.5 The total number of trips will depend on the Contractor's schedule.  The cost of
additional trips, if required and as determined by the Consultant, will be borne by the
Contractor.


3.2 INSTALLATION


.1 Ensure the equipment is installed as required to provide satisfactory service.


.2 Instruct installer in the methods and precautions to be followed in the installation of the
equipment.  Certify the installer’s understanding by completing Form 101, included in
Section 01 65 00.


.3 Cooperate with the installer to fulfill the requirements for a successful installation, as
documented by Form 102, illustrated in Section 01 65 00.


3.3 TESTING


.1 Ensure the equipment, including all component parts, operates as intended.


.2 Test to demonstrate that the equipment, and work, is not defective electrically,
mechanically, or otherwise and is safe and satisfactory.


.3 Operate the gates prior to introducing water.


.4 Undertake leakage testing.


.5 Provide all labour, materials, and test apparatus necessary for conducting tests at no
additional cost to the Owner.


.6 Cooperate with the installer to fulfill the requirements for successful testing of the
equipment as documented by Form 103; conform to Section 01 65 00.


3.4 COMMISSIONING


.1 Once the equipment performance testing has been successfully completed, as attested by
the completion of Form 103 outlined in Section 01 65 00, if requested by the Contractor,
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attend during commissioning of the process system which includes the gates specified in
this section to ensure that each gate functions as intended in the process system.


.2 Contractor and Manufacturer's Representative to be in attendance during commissioning
of the process system that includes the equipment specified in this section to ensure the
equipment functions as intended in the process system as documented by Form 104.
Cooperate with the Commissioning Team in developing the Commissioning Plan for this
equipment.  Provide assistance as required for system programming, startup and
troubleshooting.  Conform to the requirements of Section 01 67 00.


3.5 TRAINING


.1 Provide the services of a factory-trained Manufacturer's Representative for the purpose of
training the Owner's designated staff in the proper operation and maintenance of the
equipment as documented by Form T1.  Conform to the requirements of Section 01 66
40.


END OF SECTION
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PROCESS PUMPS – GENERAL REQUIREMENTS


Part 1 General


1.1 DESCRIPTION


.1 This section defines the general requirements for the supply and supervision of
installation and commissioning of all pumps required for this project.


1.2 DEFINITIONS


.1 The terms in the specification generally comply with the definitions of the Hydraulic
Institute.


.2 Definitions:


.1 Efficiency:  Pump efficiency is calculated as the delivered hydraulic power
divided by the electrical power at the inlet box of the pump.  Take full account of
mechanical and electrical losses.


.2 Performance Curve:  The performance curve is a graph of the flow delivered
(L/s, x-axis) in relation to the discharge head (metres, y-axis).  It generally
denotes efficiencies as isopleths and may include NPSH requirements as a
function of the flow.


.3 BEP:  The BEP (Best Efficiency Point) is the point in the pump performance
curve where the pump operates at its highest efficiency.


.4 Rating Point:  The pump rating point is the combination of discharge head and
flow that the pump must satisfy.  It typically is determined on the basis of all
duty pumps (one or more, depending on the service) operating simultaneously
against the worst system conditions (typically maximum headloss, minimum
suction head, maximum discharge head, etc.).  This condition is listed in the
detailed pump specification and must be satisfied by the pump supplied.


.5 Low Head Point:  The low head point is the combination of head and flow that
corresponds to the least head the pump might operate against.  It is determined on
the basis of only one duty pump operating against the system conditions which
would produce the least discharge pressure (typically minimum headloss,
maximum suction head, minimum discharge head, etc.).  The minimum system
head is shown or described for each pump.  The manufacturer must ensure that
the pump can operate satisfactorily, without cavitation in the pump casing or
over-stressing of the motor, at the intersection of the pump curve and the
minimum head curve, or low head point.


.6 Low Speed Point:  The minimum flow and head conditions against which a
variable speed pump is expected to operate.


.7 NPSH (Net Positive Suction Head):  The total pressure (atmospheric) at the
pump suction.  The available NPSH is the pressure available at the pump suction
and is a function of site atmospheric pressure and suction piping losses.
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Required NPSH is the pressure required at the pump suction to ensure cavitation
due to water column separation does not occur.  Required NPSH shall be defined
by the pump supplier at the pump inlet connection whether that be at the casing
or at the face of a suction reducer/ elbow supplied as an integral part of the pump.


.8 Minimum Diameter Passing:  Solids handling pumps have listed a minimum
diameter passing.  A sphere of this size must be capable of passing from the
pump intake to the discharge.


1.3 SUBMITTALS


.1 Shop Drawings:  Submit in accordance with Section 01 31 00 – Submittals and Section
11 00 50 – General Process Provisions.  For all pump shop drawings, in addition to the
requirements of Section 11 00 50 – General Process Provisions, include the following
specific details:


.1 Performance curve for the pumping unit(s) superimposed on the system curve for
the particular pumping application.  Where the system curve is not included in
the specifications, request this information from the Engineer when required.
With the performance curve, include efficiency isopleths and NPSHR variation
with flow.  Where required in the specific pump sections, the performance curve
should be certified in accordance with Hydraulic Standards.


.2 Motor operating data, including motor and insulation ratings, start-up and
operating current ratings, operating voltage and amperage tolerances, description
of construction complete with illustrative drawings, and any other pertinent
information.


.3 List of materials of construction, detailing the component parts of the pump(s),
their materials of construction, and reference specifications for those materials.


.4 Required ancillary services including, but not limited to electrical, seal water, and
drains.  The sizes, ratings, and any other pertinent information related to these
services.


.5 Installation instructions indicating assembly and mounting requirements,
alignment and assembly tolerances, and points of connection for ancillary
services (electrical, seal water, drains, etc.).


.6 Start-up instructions including lubricant requirements, electrical requirements,
etc.
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.2 Operating and Maintenance Data:  Provide for incorporation in operation and


maintenance manual as specified in Section 01 30 00 - Submittals.  Include the following:


.1 Complete description of operation


.2 General arrangement and detailed drawings


.3 Wiring diagrams for power and control schematics


.4 Parts catalogues with complete list of repair and replacement parts with section
drawings, illustrating the connection and the parts manufacturer's identifying
numbers.


.3 Number of weeks prior to shipment that Engineer will be required to supply final
conditions of flow and head for trimming the impeller.  Manufacture casings to the
conditions given on the system head curves, but complete final trim of the impellers
according to the flow and head supplied for this pump on or before a date agreed on
between General Contractor and the Engineer.


1.4 COORDINATION


.1 Coordinate with other Divisions to ensure there are no conflicts in the work.


1.5 SHIPMENT, PROTECTION AND STORAGE


.1 Ship pre-assembled to the degree that is possible.  Inform installer of any site assembly
requirements.


.2 Securely fasten heavy wood blanks to the pump flanges.  Use blanks that are larger
diameter than the flange.  Protect machined surfaces against rusting.  Protect threaded
connections with threaded plugs or caps.  Protect open, plain pipe ends with caps.


.3 Where pumps are to be stored on-site for any period of time exceeding one (1) week,
instruct site staff of specific requirements to ensure there is no uneven wear or distortion
of pump component parts.


.4 Identify any special storage requirements.


Part 2 Products


2.1 PUMP PERFORMANCE REQUIREMENTS


.1 Provide pumps that are suitable for continuous duty.


.2 Select impellers for fixed speed pumps that permit operation at an efficiency within
five (5%) percent of the efficiency at the Best Efficiency Point.


.3 For variable speed pumps, select pump speed and impeller diameter which allow
operation from the Rating Point to the Low Speed Point at efficiencies within ten (10%)
percent of efficiency at the Best Efficiency Point.
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.4 Ensure that motors are sufficiently sized to drive pumps at a maximum speed when the


head is as defined for the low head point.


.5 Provide pumps capable of operating at thirty (30%) percent of the flow at the rated
capacity with good efficiency without exceeding the motor horsepower, and capable of
operating at any point on its characteristic curve, to where that curve intersects the low
head point, without exceeding motor power rating.


.6 Where the motor speed is greater than the required pump speed, and would require
increasing the motor size with a direct coupled configuration, the General Contractor has
the option to provide a V-belt overhead mount configuration or a gear reduction.  This
clause overrides clause 2.9.1.


2.2 PRESSURE SENSING


.1 Supply a means of measuring inlet and outlet pressure with each pump, except as noted.


.2 For centrifugal pumps and vertical turbine pumps, provide gauges for the outlet of each
pump.  Provide a connection for a pressure gauge on the pump inlet.


.3 For solids handling pumps, provide one annular pressure sensor and one gauge for each
pump on the pump discharge.


.4 For positive displacement pumps, provide full pipe diameter annular ring pressure sensor
for both the suction and discharge, complete with gauges and connections for
instrumentation devices.


.5 Gauges


.1 Supply gauges that are 60 mm diameter, 6.35 mm bottom connection, complete with
shutoff cock with stainless steel movement and Bourdon tube.


.2 Use metric units of measurement (kPa or Pa), clearly indicated on the face of the
gauge.
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.3 Calibrate the gauges to read pressure ranges approximately as follows:


Actual Pressure Gauge Pressure Range
Suction -50 kPa to 50 kPa -50 kPa to 350 kPa


50 kPa to 200 kPa 0 kPa to 350 kPa
200 kPa to 700 kPa 0 kPa to 1000 kPa


Discharge 50 kPa to 350 kPa 0 kPa to 700 kPa
350 kPa to 700 kPa 0 kPa to 1000 kPa


700 kPa to 1500 kPa 0 kPa to 2000 kPa
1000 kPa to 2500 kPa 0 kPa to 3000 kPa


.4 Acceptable manufacturers:  Ashcroft, Dwyer, H.O. Trerice.


.6 Pressure Sensors


.1 Refer to Instrumentation Divisions.


2.3 PUMP SEALS


.1 Provide single mechanical seals, as scheduled, unless otherwise noted in the pump data
sheets.  Provide cartridge style single mechanical seals, as scheduled, unless noted
otherwise in the pump specification section or the pump data sheet.


.2 Provide non-destructive, self-aligning seals of the stationary design with require no
wearing sleeve for the shaft.


.3 Material of construction:


Type of Service Metal Parts Spring(s) O-Rings Faces
Raw/partially
treated/treated water


316 or 317L
Stainless Steel


316 or
Hastelloy C


Buna-N or
Viton


Silicone Carbide on
Carbon


Residuals Handling 316 or 317L
Stainless Steel


316 or
Hastelloy C Viton


Tungsten Carbide on
Sintered Silicon


Carbide


.4 Design standard John Crane, Safematic, Chesterton or approved alternate


2.4 BEARINGS


.1 Refer to Section 11 10 05 – General Process Provisions.


2.5 PROTECTIVE GUARDS


.1 Provide a protective guard for all couplings and keys, drive belts, or other exposed
rotating devices.  As a minimum, conform to the requirements of Section 11 00 50 –
General Process Provisions.
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2.6 COUPLINGS


.1 For all pumps other than submersible and where noted otherwise in the detailed
specifications, provide flexible, double disc, spacer type couplings between the pump
shaft and driver shaft conforming with Section 11 10 05 – General Process Provisions.


.2 Design couplings so that the pump unit can be disassembled without disturbing face
piping.


2.7 PIPELINE COUPLINGS


.1 Where shown on the drawings, provide single arch flexible couplings at the suction and
discharge of pumps.  Refer to Section 11 80 00 – Process Piping and 11 80 30 – Process
Pipe Guides and Anchors.


2.8 SHAFTS


.1 Design shafts to absorb 1.15 times the rated power of the motors required to drive the
pumps when the pump is fitted with maximum size impellers.


2.9 V-BELT DRIVES


.1 Do not use V-belt drives unless specified or shown on the drawings.


.2 Conform to the requirements of Section 11 00 50 – General Process Provisions.


2.10 SPARE PARTS


.1 For each pump, provide for one spare mechanical seal or packing kit (as applicable) and
one set of pump bearings.


.2 For each centrifugal pump type and size, provide a single impeller, wear plate, suction
ring (if replaceable), one pump shaft, and nut.


.3 Meet additional spare parts requirements as stated in detailed equipment specification
sections.


2.11 FACTORY PERFORMANCE TESTING


.1 Where required for specific pumps, as noted in the sections related to those pumps,
factory performance test all pumps.


.2 Conduct factory performance testing in compliance with the Hydraulic Institute
Standards.


.3 Inform the Engineer at least three weeks prior to the factory testing to allow for the
Engineer’s attendance.


.4 Certify test results and summarize findings in a short report.  Submit report within three
weeks of completing factory tests.
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.5 Where the pump(s) does not satisfy the specified performance requirements within the


tolerances specified by the Hydraulics Institute, redesign, modify, and retest the pump(s),
all at no additional cost.


.6 Do not ship the pump(s) until the test result report has been submitted to the Engineer.


2.12 FINISHES


.1 Factory prime all pumps in accordance with 09 90 00 – Painting and Finishing General
Requirements.  Finish coat submersible pumps in the factory in accordance with 09 90
00.


.2 All substances, materials or compounds (e.g. pipes, coatings, filter media, solders, valves,
gaskets, lubricants, resins, process equipment, etc.) that may come in contact with water
in the waterworks being treated to be potable and water that is potable shall conform to
the requirements of the Alberta Environment Standards and Guidelines for Waterworks,
Wastewater and Storm Drainage Systems (January 2006).


Part 3 Execution


3.1 GENERAL


.1 Comply with the requirements of the specific sections for the pumps to be provided.


3.2 INSTALLATION


.1 Comply with the requirements of Section 11 02 00 – Process Equipment Installation and
any special requirements listed in the specific sections related to each pump.


.2 Orient pump motors and termination boxes to minimize access around and between the
pumps.


.3 Provide a minimum of 1 m clearance in all direction around each pump, unless as
otherwise dictated by the Engineer.


.4 Existing pump base/housekeeping pad to be removed and replaced as new, such that all
non-skid pumps have a housekeeping pad.


.5


3.3 TESTING


.1 Field test all to verify performance.


.2 Provide temporary connections, flow monitoring, pressure monitoring, ammeters, and
temporary tankage required for the performance of the tests.


.3 Flow Metering
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.1 Where possible, use fill and draw techniques to determine the amount of flow


conveyed during the test period.  Ensure that the volumes are sufficient for at
least five (5) minutes of pump operation at the flows that are to be tested, other
than run-out.


.2 Where permanent flow meters are installed on the downstream piping, they may
be used to measure the flow during testing when accepted by the Engineer.
Ensure that the permanent flow meters are calibrated to within five percent of the
rated flow of the pump to be tested prior to testing.


.3 Temporary metering may be used if accepted by the Engineer.  Temporary
meters must have an accuracy of plus or minus five (5%) percent, at the rated
flow of the pump, to be acceptable.


.4 Where other methods are not possible or where directed, use dye testing to
determine the flow during the test periods.  Dye testing is to be conducted by an
agency acceptable to the Engineer.  Measured flows during the testing will be
certified by a qualified Engineer to be within five percent of the actual flows.


.4 Pressure Monitoring


.1 Do not use permanent gauges for pressure monitoring during tests. Temporary
test gauges can be connected to the permanent gauge taps.


.2 Use gauges with sufficient accuracy to measure anticipated pressures on pump
discharges within two point five (2.5%) percent.  Where pump suction draws
from an open tank or wet well, test gauge must be capable of measuring pressure
at pump suction within 1.0 kPa.


.3 Provide evidence of pressure gauge calibration within three (3) months of
conducting tests.


.5 Test pump(s) at a minimum of three flow conditions, typically corresponding to the rating
point flow, seventy-five (75%) percent of that flow, and one hundred and twenty
(120%) percent of that flow.  At each test point, measure flow, pressure, and amperage.
In addition, verify run-out conditions.


.6 For variable speed pumps, conduct the tests at two speeds, typically one hundred
(100%) percent of the design speed and thirty (30%) percent of the design speed.


.7 Field Test Report


.1 Compile field test results into a report for submittal to the Engineer.


.2 Describe test set-up and measurement devices used to conduct the tests.


.3 For each pump, list the specified performance requirements and field test results.
Show field test results (flow, pressure, power draw) superimposed on the
performance curve provided with the submission.
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PROCESS PUMPS – GENERAL REQUIREMENTS
.4 For pump installation certification, the pump supplier technician is to certify that


no additional weight has been transferred to the pump from connecting piping
that would otherwise transmit undue forces that could be detrimental to the pump
operation and cause premature failure of components such as bearings, seals,
shafts, etc.


.8 Where field tests do not verify compliance with specified performance requirements,
investigate cause for noncompliance, undertake remedial work as required to bring pump
into compliance, or replace the pump and all necessary ancillaries, and retest to prove
compliance.  All work required to bring the pump into compliance is the responsibility of
the General Contractor.


END OF SECTION
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VERTICAL TURBINE PUMPS


Part 1 General


1.1 DESCRIPTION


.1 This section defines the requirements for the performance,


.1 supply, installation and commissioning of one (1) new vertical turbine pumps,


.2 upgrade, installation and commissioning of two (2) existing pump to match the new
height of the intake chamber for this project to pump raw river water to the water
treatment plant.


1.2 SUBMISSIONS


.1 Shop Drawings: Submit in accordance with Section 01 30 00 – Submittals and 11 30 00 –
Process Pumps General Requirements:


.1 Make, model, weight, and horsepower of each equipment assembly.


.2 Complete catalog information, descriptive literature, specifications, dimensions, and
identification of materials of construction.


.3 Performance data curves showing head, capacity, horsepower demand, and pump
efficiency over entire operating range of pump, from shutoff to maximum capacity.
Indicate separately design points, head, capacity, horsepower demand and overall
efficiency required at guarantee point.


.4 Power and control wiring diagrams, including terminals and numbers.


.5 Complete motor nameplate data, as defined by NEMA, from motor manufacturer.


.6 Factory finish system.


.7 Bearing life calculations.


.2 Quality Control Submittals:


.1 Factory and Field Performance Test Reports and Log.


.2 Manufacturer's Certification of Compliance that factory finish system meets
requirements specified herein.


.3 Special shipping, storage and protection, and handling instructions.


.4 Manufacturer's printed installation instructions.


.5 Certificates for delivery, installation and performance testing with forms as per
Section 01 65 00 – Equipment Installation and Testing.
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.6 Suggested spare parts list to maintain equipment in service for period of one
(1) year and five (5) years. Include list of special tools required for checking,
testing, parts replacement, and maintenance with current price information.


.7 List special tools, materials, and supplies furnished with equipment for use prior to
and during startup and for future maintenance.


.8 O&M manual.


1.3 DELIVERY AND STORAGE


.1 Ship pre-assembled as far as possible to enable easy installation.


1.4 GENERAL EQUIPMENT STIPULATION


.1 Supplements at the end of this Section list approved Manufacturers and, where specified,
models.  This acceptance does not in any way relieve the Contractor or Manufacturer
from providing models that meet all requirements of these Specifications, and that fit
within the piping and equipment layout shown in the Contract Drawings.  The Contractor
shall have the Manufacturer confirm that equipment meets all requirements of the
Specifications before including the price in their bid.


Part 2 Products


2.1 PUMPS P-01, P-02 AND P-03, RAW WATER PUMPS


.1 Pumps shall be line-shaft vertical turbine in a duty/assist/standby configuration.


.2 The scope include: supply and install one new pump with variable frequency drive
(VFD); upgrade two existing pumps by extending the pump column to match the new
height of the chamber.


.3 The new pump shall have a capacity of 120 m3/hr (525 USGpm) at a 75 m TDH. The
pump shall be driven by a 30 kW (40 HP), TEFC, 1770 rpm, 600 volt 3 phase, 60 Hz
vertical hollow shaft motor. Motor to be fitted with a non-reverse ratchet. Motor
nameplate shall specifically state that the motor has been designed for variable speed
operation. Pump P-03 will be equipped with a variable frequenc drive (VFD).


.4 Upgrade existing pump P-01 and P-02 to match the new height of pump chamber. The
Contractor to arrange and pay the pump manufacturer for site visit to confirm the existing
pumps condition and the required upgrade to extend the pump body to the bottom of the
pump chamber.


.5 Pump motor to be Total Enclosed Fan Cooled.
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.1 The motor and pump shall be suitable to operate at this flow while providing
adequate motor cooling. If the motor speed is insufficient to provide adequate
cooling, the motors shall be equipped with a secondary motor to operate the motor
cooling fan.


.6 Pump discharge head shall be fitted with a 150 mm flanged discharge, pump column
shall be 150 mm.


.7 Column piping shall be 150 mm diameter flanged and shall be supplied in maximum 1.5
m lengths.


.8 Pump shall be supplied with a steel sole plate. Sole plate to be grouted in place prior to
operation of the pump.


.9 Pump accessories to include a stainless steel strainer basket and stainless steel bowl and
impeller wear rings.


.10 Existing pump base/housekeeping pad to be removed and replaced as new.


.11 Pumps shall have a packed stuffing box seal; pump head shall incorporate a drip ring to
collect seal water. The dirip ring shall be piped to the nearest floor drain.


2.2 APPROVED MANUFACTURERS


.1 Fairbanks-Nijihuis (National Process (Pentair))


.2 Floway Trillium


.3 All vertical turbine pumps to be the supply of one manufacturer.


2.3 PUMP SETTING


.1 The Contractor shall ascertain and confirm the exact pump setting length, which shall
also comply with the general details shown on the drawings.


.2 The raw water pumps will fit in the existing raw water pumphouse in the space allocated
(refer to Raw Water Pumphouse As-Builts in Appendix B)


.3 The clearance between underside of the pump bell and the sump floor or bottom of the
enclosing can shall conform to the manufacturer's recommendation.


2.4 COLUMN


.1 The discharge column shall form a connection between the discharge elbow and bowl
assembly.
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.2 The discharge column setting length shall be such as to provide the pump Manufacturer's


recommended optional setting between the bottom of the suction bell and the sump floor.


.3 The discharge column shall be flanged connection.  Maximum section length for column
shall be 1525 mm.


.4 Column material shall be:


.1 Column:  Steel ASTM A53, Grade B, Schedule 40.


.2 Bolts and Fixings:  AISI 316, Type 18-8, Stainless Steel.


.5 Column wall thickness shall be suitable to support all pump loads and internal pressures.


.6 Flanged column connections shall incorporate a rabbet fit to ensure correct alignment.


.7 Column pipe shall be epoxy-coated internally and externally in accordance with AWWA
D102-78, System 1, minimum dry film thickness of 300 µ and two coats.


2.5 LINESHAFT


.1 The lineshaft shall be of the open type.


.2 Open lineshafts shall be supported by product lubricated bearings (self lubricated
graphalloy).


.3 Lineshaft materials shall be 316 stainless steel with not less than 12% chrome content.
The shaft size, machining tolerances, and straightness shall comply with AWWA E101-
77, Section 4.3.  The lineshaft surface shall be precision-turned, ground, and polished.


.4 The lineshaft shall be provided in the maximum section lengths of 1525 mm.  Sections
shall be interchangeable.  Lineshaft couplings shall be of identical material to the line
shaft and shall ensure the tight butting of adjacent sections.  Couplings shall be threaded.


2.6 LINESHAFT BEARINGS


.1 Bearings shall be lubricated by the pumped fluid.


.2 Bearings shall be of abrasion-resistant rubber and bronze construction where continually
submerged during operation of the pump.


.3 Self-lubricated graphalloy bearings shall be used where bearings are not continually
submerged during operation of the pump.


.4 Bearings shall be secured by stainless steel retaining pins, press fit or lock nuts and anti-
rotation pins.
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2.7 STUFFING BOX


.1 For each vertical turbine pump, a stuffing box with packing shall be provided.


.2 For the raw water vertical turbine pumps, a connection for an external clean water
flushing is to be provided by the pump manufacturer, and the line from the service water
to the flushing boxes is to be provided by the Contractor.


2.8 SUCTION BELL


.1 Each pump shall be fitted with a steel or cast iron suction bell.


.2 The suction bell shall incorporate vanes to support the bottom bearing housing.


.3 The suction bell inlet velocity shall not exceed 1.5 m/s.


.4 Internal and external surfaces shall be epoxy-coated in accordance with AWWA D102-78
system.  Minimum dry film thickness of 300 µm, two coats.


2.9 PUMP BOWL CASES


.1 The pump bowl cases shall incorporate bolted connections.


.2 Pump bowl cases shall be designed for an internal pressure exceeding either 2.0 times the
pumpset maximum design head or 1.5 times the pumpset shut-off head, whichever is the
greater.


.3 Materials shall be:


.1 Bowl case:  cast iron, ASTM A48 Class 30 or better.


.2 Bolts and nuts:  stainless steel, A151 416, Type 18-8.


.4 Internal and external surfaces shall be epoxy-coated in accordance with AWWA D102-
78, System 1, minimum dry film thickener of 300 µm, two coats.


2.10 PUMP BOWL SHAFT


.1 The pump bowl shaft shall be supported by bearings above and below the impeller.


.2 Shaft material shall be 416 stainless steel, heat treated with a Brinel hardness number of
450.  The shaft shall be precision-turned, ground, and polished.


.3 The shaft size, machining tolerances and straightness shall comply with AWWA
E101-77, Section A4.3.


2.11 BOTTOM BEARINGS


.1 A bottom bearing assembly shall be provided within the suction bell.
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VERTICAL TURBINE PUMPS
.2 The bottom bearing shall be a bronze, plain or flanged sleeve type and shall be fully


enclosed in a bearing shell.


.3 The bearing shall be permanently lubricated using a non-soluble grease.


.4 AFBMA-B10 bearing life shall be 40,000 hours.


2.12 BOWL BEARING


.1 Each bowl or pump stage shall incorporate a sleeve type bearing.  The bearing shall be
designed to assure stable operation away from critical speed.


.2 The bearings shall be of abrasion-resistant rubber and bronze construction.


.3 The bearings shall be designed for lubrication by the pumped fluid.


.4 Each bowl shall provide a side and bottom seal at the impeller skirt to prevent slippage of
water between the bowl and impeller.


2.13 IMPELLERS


.1 Impellers shall be semi-open impeller type


.2 The impellers shall be carefully machined and polished, and shall be both statically and
dynamically balanced.


.3 Impellers shall be securely fastened to the impeller shaft with a tapered bushing.


.4 Impellers shall be of all bronze construction to ASTM B584 Alloy 836 or superior
material for membrane pumps and 316 Stainless Steel for the raw water pumps as noted
in the Pump Data Sheets.


.5 Vertical adjustment of the impeller shall be provided by means of a top shaft nut above
the top lineshaft seal.


2.14 DISCHARGE HEAD


.1 A pump discharge head of high grade cast iron or fabricated steel shall be provided.


.2 The discharge head shall be suitable for either above ground or below ground discharge
as scheduled.  Above ground discharge heads shall incorporate a motor-mounting flange.


.3 The discharge head shall be provided with a flanged discharge connection of rating and
diameter as scheduled.
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VERTICAL TURBINE PUMPS
.4 The pump discharge head internal surfaces shall be epoxy coated in accordance with


AWWA D107-78, system 1, minimum dry film thickness of 300 µ, two coats.  The
external surfaces shall have the same coating system as the pump discharge piping.


2.15 GAUGE CONNECTIONS


.1 Provide tapped and plugged suction and discharge pressure gauge connections on the
pump nozzles or flanges.  Where this is not possible, provide gauge connections on the
immediately adjacent piping.


2.16 FOUNDATION PLATE


.1 A steel pump foundation plate shall be provided to support the discharge head assembly.
The top surface shall be accurately machined to match the bottom flange of the discharge
head.


.2 The foundation plate shall be of sufficient size to support all pump loads and to span the
openings provided for pump column removal.  The opening size shall be sufficient to
pass all pump bowl or column components.


.3 The mounting bolt holes shall be provided and tapped to match the discharge head
bottom flange.


2.17 DRIVER


.1 The electric motor drivers shall conform to the requirements of Section 11205 – Process
Motors less than 150 kW and the attached Detailed Pump Specification Sheet.  Motors
shall be of high efficiency.


2.18 SPARE PARTS


.1 Provide one spare impeller, complete set of seals, gaskets, O-rings, set keys, dowels, pins,
for each pump and any special tools required to dismantle the pump.


Part 3 Execution


3.1 INSTALLATION BY INSTALLATION CONTRACTOR


.1 Installation will be in accordance with the Manufacturer’s printed installation
instructions. Installation includes but is not limited to:


.1 Connect suction and discharge piping without imposing strain to pump flanges.


3.2 FINISHING


.1 All components shall be epoxy coated as per the Manufacturer’s specifications, unless
specified otherwise.
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.2 Painting and finishing shall be in accordance with Section 09 90 00 – Painting and


Finishing General Requirements.


3.3 FIELD QUALITY CONTROL


.1 Functional Tests: Conduct on each pump.


.1 Alignment: Test complete assemblies for correct rotation, proper alignment and
connection, and quiet operation.


.2 Vibration Test:


.1 Test with units installed and in normal operation, and discharging to the
connected piping systems at rates between the low discharge head and high
discharge head conditions specified, and with the actual building structures
and foundations provided shall not develop at any frequency or in any
plane, peak-to-peak vibration amplitudes in excess of 0.1 mm or velocities in
excess of 3 mm/sec.


.2 If units exhibit vibration in excess of the limits specified adjust or modify as
necessary. Units that cannot be adjusted or modified to conform as specified
shall be replaced.


.3 Flow Output: Measured by plant instrumentation and storage volumes.


.4 Operating Temperatures: Monitor bearing areas on pump and motor for abnormally
high temperatures.


.2 Performance Test: In accordance with the latest version of HIS and/or more stringent
requirements as described herein for operating conditions indicated in supplemental
equipment data sheets.


3.4 MANUFACTURER'S REPRESENTATIVE FIELD SERVICES


.1 Instruct installer in the methods and precautions to be followed in the installation of the
equipment.


.2 The minimum periods of Site attendance are identified in the following table along with
the form to be completed on each of these trips.  A "day" is defined as eight (8) working
hours On-Site.


.3 The total number of trips will depend on the Contractor's schedule.  The cost of
additional trips, to be determined by the Contract Administrator, will be borne by the
Contractor. Arrange for a technically qualified Manufacturer's Representative to attend
the installation Work, certify correct installation, train O&M staff and undertake the
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testing of the system for sufficient periods, to ensure the equipment is installed, operated,
and maintained in accordance with the Manufacturer's recommended procedures.


Item Description No. of Days
per Trip Form


1 Witnessing of Equipment Installation 1 102


2 Equipment Performance Testing 4 103


3 Operation and Maintenance Training 2 T1


3.5 INSTALLATION WITNESSING


.1 The Installation Contractor shall ensure that equipment is installed plumb, square and
true within tolerances specified by the Manufacturer’s Representative and as indicated in
the Contract Documents.


.2 The Manufacturer’s Representative shall ensure the equipment is installed as required to
provide satisfactory service.


.3 The Manufacturer’s Representative and the Installation Contractor are to cooperate to
fulfill the requirements for a successful installation as documented by Form 102,
illustrated in Section 01 65 00 – Equipment Installation and Testing.


3.6 EQUIPMENT PERFORMANCE TESTING


.1 The Manufacturer’s Representative shall ensure that each pump, including all component
parts, operates as intended.


.2 The Manufacturer’s Representative shall demonstrate satisfaction of requirements
specified herein.


.3 The Manufacturer’s Representative and the Installation Contractor are to cooperate to
fulfill the requirements for successful testing of the equipment as documented by Form
103, illustrated in Section 01 65 00 – Equipment Installation and Testing.


.4 Refer to Section 11 30 00 – Process Pumps General Requirements.


3.7 PROCESS PERFORMANCE TESTING


.1 The Manufacturer’s Representative shall attend during commissioning period to ensure
the equipment functions as intended in the process system as documented by Form 104.
Provide assistance as required for system programming, startup and troubleshooting.
Conform to the requirements of Section 01 65 00 – Equipment Installation and testing.


.2 Refer to Section 11 30 00 – Process Pumps General Requirements.
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.3 Events that qualify as unsuccessful and incomplete Process Performance Verification


include, but are not necessarily limited to, the following:


.1 Splashing, leaking or dripping.


.2 Operational, mechanical or performance deficiency noted by the Contract
Administrator as an event representing unsuccessful Equipment Performance
Testing.


.3 Failing to meet the designed performance curve of the pumps.


3.8 TRAINING


.1 The Manufacturer’s Representative shall provide the services of factory trained
instructors for the purpose of training the Town's personnel in the proper O&M of the
equipment as documented by Form T1.  Conform to the requirements of Section 01 65 00
– Equipment Installation and Testing.


3.9 PUMP DUTY / SIZE


.1 From the design work completed thus far the following pumps have been identified as
vertical turbine type, in the following configuration.


.2 The following configuration of vertical turbine pumps has been determined


.1 Raw water pumps: Three (3) pumps that will operate duty/assist/stand-by
configuration using variable speed (frequency) drives).  These pumps will draw
water from the raw water pumphouse to the water treatment plant.


3.10 SUPPLEMENTS


.1 None


END OF SECTION
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PROCESS PIPING


Part 1 GENERAL


1.1 DESCRIPTION


.1 This section describes the pipe materials, fittings, appurtenances, installation and testing
of the process mechanical systems.


.2 Piping supports are generally not shown on the process mechanical layout drawings.
Provide the design of piping supports, pipe guides, expansion joints and anchors based
upon final piping layout.  Typical support details and structural attachments shown on the
drawings indicate the level of quality that will be considered acceptable.


.3 In order to install large diameter piping, some smaller piping and ducting may need
relocation.  Contractor will inspect the area of work and include any such work, allowing
for the design, supply, installation and testing of the relocated items and their supports.
Insulation and other finishes must be provided to match existing.


1.2 DEFINITIONS


.1 Pressure terms used in this and other related sections are defined as follows:


.1 Operating Limits:  The minimum and maximum pressure at which the piping system
operates for sustained periods of time.


.2 Test pressure:  The hydrostatic pressure used to determine system compliance.


.2 Unless otherwise specified or shown, the interface between piped commodities common
to process/mechanical and yard piping is below grade and 0.45 m from the exterior face
of a building or tunnel wall.


.3 Pipe and appurtenance location terms used in this and other related sections are defined
as:


.1 Tunnels, Pumphouse and Buildings:  Within an environmentally controlled
enclosure where temperature is maintained above 5C.


.2 Exposed, Aboveground:  Outside or within an enclosure which is not
environmentally controlled so that the temperature is maintained above 5C.  For the
purpose of defining exterior protection systems, this definition is extended to
vertical piping to a point of 0.5 m below finished ground level.


.3 Underground (or buried):  Placed in soil and not tied to structures.


.4 Below Structures:  Below concrete slabs such as tanks, channels, buildings, pipe
chases, foundation slabs, etc., but not including roadways or walkway structures.


.5 Submerged:  Regularly or occasionally immersed in liquid; inside tanks and/or
channels, and within 3.0 m above maximum water level of open tankage.  Includes
pipe and appurtenances within manholes, vaults and chambers.
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1.3 REFERENCE STANDARDS


.1 Conform to the most recent version of the following reference standards:


.1 ANSI/ASME A13.1, Scheme for the Identification of Piping Systems


.2 ANSI/ASME B1.20.1, Pipe Threads, General Purpose


.3 ANSI/ASME B16.1, Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250,
and 800


.4 ANSI/ASME B16.3, Malleable Iron Threaded Fittings Class 150 and 300


.5 ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings


.6 ANSI/ASME B16.9, Factory-Made Wrought Steel Butt Welding Fittings


.7 ANSI/ASME B16.11, Forged Steel Fittings, Socket Welding and Threaded.


.8 ANSI/ASME B16.12, Cast Iron Threaded Drainage Fittings


.9 ANSI/ASME B16.15, Cast Bronze Threaded Fittings, Classes 125 and 250


.10 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings


.11 ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure
Fittings


.12 ANSI/ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes


.13 ANSI/ASME B31.1, Power Piping


.14 ANSI/ASME B31.3, Process Piping


.15 ANSI/ASME B31.9, Building Services Piping


.16 ANSI/ASME B36.10M, Welded and Seamless Wrought Steel Pipe


.17 ANSI/ASME B36.19M, Stainless Steel Pipe


.18 ASME Section IX, Boiler and Pressure Vessel Code; Welding and Brazing
Requirements


.19 ASTM A47, Malleable Iron Castings


.20 ASTM A53, Pipe, Steel, Black and Hot Dipped, Zinc Coated Welded and Seamless


.21 ASTM A74, Cast Iron Soil Pipe and Fittings


.22 ASTM A105/A105M, Forgings, Carbon  Steel, for Piping Components


.23 ASTM A106, Seamless Carbon Steel Pipe for High Temperature Service


.24 ASTM A126, Grey-Iron Castings for Valves, Flanges, and Pipe Fittings


.25 ASTM A135, Electric-Resistance-Welded Steel Pipe


.26 ASTM A139, Electric-Fusion (ARC)-Welded Steel Pipe (NPS 4 and Over)


.27 ASTM A167, Stainless Steel and Heat-Resisting Chromium-Nickel Steel Plate


.28 ASTM A181/181M, Forgings, Carbon Steel, for General Purpose Piping
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.29 ASTM A182/182M, Forged or Alloy Steel Pipe Flanges, Forged Fittings, and Valves


and Parts for High-Temperature Service


.30 ASTM A193/193M, Alloy Steel and Stainless Steel Bolting Materials for High
Temperature Service


.31 ASTM A194/194M, Carbon and Alloy Steel Nuts for Bolts for High Pressure and
High Temperature Service


.32 ASTM A197, Cupola Malleable Iron


.33 ASTM A234/A234M, Pipe Fittings of Wrought Carbon Steel and Alloy Steel for
Moderate and Elevated Temperatures


.34 ASTM A240, Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet and Strip for Pressure Vessels


.35 ASTM A269, Seamless and Welded Austenitic Stainless Steel Tubing for General
Service.


.36 ASTM A276, Stainless and Heat-Resisting Steel Bars and Shapes


.37 ASTM A285/A285M, Standard Specification for Pressure Vessel Plates, Carbon Steel,
Low- and Intermediate-Tensile Strength


.38 ASTM A307, Carbon Steel Bolts and Studs, 60 000 psi Tensile Strength


.39 ASTM A312/312M, Seamless and Welded Austenitic Stainless Steel Pipe


.40 ASTM A320/320M, Alloy Steel Bolting Materials for Low-Temperature Service


.41 ASTM A351/A351M, Standard Specification for Castings, Austenitic, Austenitic-
Ferritic (Duplex), for Pressure-Containing Parts


.42 ASTM A380, Standard Practice for Cleaning, Descaling and Passivation of Stainless
Steel Parts, Equipment and Systems


.43 ASTM A403/A403M, Wrought Austenitic Stainless Steel Piping Fittings


.44 ASTM A409/A409M, Welded Large Diameter Austenitic Steel Pipe for Corrosive or
High Temperature Service


.45 ASTM A480/A480M, General Requirements for Flat-Rolled Stainless and Heat-
Resisting Steel Plate, Sheet, and Strip


.46 ASTM A536, Ductile Iron Castings


.47 ASTM A563, Carbon and Alloy Steel Nuts


.48 ASTM A570/A570M, Hot-Rolled Carbon Steel Sheet and Strip, Structural Quality


.49 ASTM A774/A774M, As-Welded Wrought  Austenitic Stainless Steel Fittings for
General Corrosive Service at Low and Moderate Temperatures


.50 ASTM A778, Welded, Unannealed Austenitic Stainless Steel Tubular Products


.51 ASTM A967, Standard Specification for Chemical Passivation Treatment for Stainless
Steel Parts


.52 ASTM B32, Standard Specification for Solder Metal


.53 ASTM B88, Seamless Copper Water Tube
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.54 ASTM C76, Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe


.55 ASTM C564, Rubber Gaskets for Cast Iron Soil Pipe and Fittings


.56 ASTM D638, Test Method for Tensile Properties of Plastics


.57 ASTM D792, Test Method for Specific Gravity and Density of Plastics by
Displacement


.58 ASTM D1248, Polyethylene Plastics Moulding and Extrusion Materials


.59 ASTM D1457, PTFE Moulding and Extrusion Materials


.60 ASTM D1599 – Standard Test Method for Short-Time Hydraulic Failure Pressure or
Plastic Pipe, Tubing and Fittings


.61 ASTM D1784, Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly
(Vinyl Chloride) (CPVC) Compounds


.62 ASTM D1785, Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120


.63 ASTM D2105, Standard Test Method for Longitudinal Tensile Properties of
“Fiberglass” (Glass-Fiber-Reinforced Thermosetting Resin) Pipe and Tube


.64 ASTM D2241, Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR-PR)


.65 ASTM D2412, Standard Test Method for Determination of External Loading
Characteristics of Plastic Pipe by Parallel-Plate Loading


.66 ASTM D2466, Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40


.67 ASTM D2467, Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80


.68 ASTM D2513, Thermoplastic Gas Pressure Pipe, Tubing, and Fittings


.69 ASTM D2529, Standard Practice for Measuring Beam Deflection for Reinforced
Thermosetting Plastic Pipe Under Full Bore Flow


.70 ASTM D2657, Standard Practice for Heat Fusion Joining of Polyolefin Pipe and
Fittings


.71 ASTM D2564, Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and
Fittings


.72 ASTM D2665, Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and
Fittings


.73 ASTM D2996, Filament-Wound Reinforced Thermosetting Resin Pipe


.74 ASTM D3212, Joints for Drain and Sewer Plastic Pipes using Flexible Elastomeric
Seals


.75 ASTM D3261, Butt Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE)
Plastic Pipe and Fittings


.76 ASTM D3350, Standard Specification for Polyethylene Plastics Pipe and Fitting
Materials


.77 ASTM D4024, Standard Specification for Reinforced Thermosetting Resin (RTR)
Flanges


.78 ASTM D4101, Propylene Plastic Injection and Extrusion Materials
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.79 ASTM D4174, Cleaning, Flushing, and Purification of Petroleum Fluid Hydraulic


Systems


.80 ASTM F441, Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40
and 80


.81 ASTM F714, Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR).
Based on outside Diameter.


.82 ASTM F894, Standard Specification for Polyethylene (PE) Large Diameter Profile
Wall Sewer and Drain Pipe.


.83 AWWA C105, Polyethylene Encasement for Ductile-Iron Piping for Water and Other
Liquids


.84 AWWA C110, Ductile-Iron and Grey-Iron Fittings, 3 Inch Through 48 Inch, for
Water and Other Liquids


.85 AWWA C111, Rubber-Gasket Joints for Ductile-Iron and Grey-Iron Pipe and Fittings


.86 AWWA C115, Flanged Ductile-Iron and Grey-Iron Pipe with Threaded Flanges


.87 AWWA C151 (ANSI A21.51), Ductile-Iron Pipe, Centrifugally Cast in Metal Moulds
or Sand-Lined Moulds, for Water and Other Liquids


.88 AWWA C200, Steel Water Pipe, 6 Inches and Larger


.89 AWWA C203, Coal Tar Protective Coatings and Linings for Steel Water Pipelines -
Enamel and Tape - Hot Applied


.90 AWWA C205, Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4
Inches through 144 Inches


.91 AWWA C206, Field Welding of Steel Water Pipe


.92 AWWA C207, Steel Pipe Flanges for Waterworks Services - Sizes 4 Inch Through
144 Inch


.93 AWWA C208, Dimensions for Fabricated Steel Water Pipe Fittings


.94 AWWA C209, Cold-Applied Tape Coating for Special Sections, Connections, and
Fittings for Steel Water Pipelines


.95 AWWA C210, Liquid Epoxy Coating System for the Interior and Exterior of Steel
Water Pipe


.96 AWWA C214, Tape Coating Systems for the Exterior of Steel Water Pipelines


.97 AWWA C220, Stainless Steel Piping, 4 Inch (100mm) and Larger


.98 AWWA C301, Prestressed Concrete Pressure Pipe, Steel Cylinder Type, for Water
and Other Liquids


.99 AWWA C303, Reinforced Concrete Pressure Pipe - Steel Cylinder Type,
Pretensioned, for Water and Other Liquids


.100 AWWA C600, Installation of Ductile-Iron Water Mains and their Appurtenances


.101 AWWA C606, Grooved and Shouldered Joints


.102 AWWA C651, Disinfecting Water Mains
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.103 AWWA C900, Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inches Through 12 Inches,


for Water


.104 AWWA C906, Standard for Polyethylene (PE) Pressure Pipe and Fittings 4 in.
Through 63 in., for Water Distribution


.105 AWWA M11, Steel Pipe - A Guide for Design and Installation


.106 CGA, Canadian Gas Association Standards


.107 CAN/CGA B105 - Installation Code for Digester Gas Systems


.108 CISPI 301, Specification Data for Hubless Cast Iron Sanitary System with No-Hub
Pipe and Fittings


.109 CPC, Canadian Plumbing Code


.110 CSA B52, Mechanical Refrigeration Code


.111 CSA B137.1, Polyethylene Pipe, Tubing and Fittings for Cold Water Pressure
Services


.112 CSA B137.3, Rigid PVC Pipe for Pressure Applications


.113 CSA CAN-Z183, Oil Pipeline Systems


.114 CSA CAN3-Z299.3, Quality Verification Program Requirements


.115 EJMA STDS-93, Standards of Expansion Joint Manufacturers' Association, Edition
No. 6


.116 Fluid Sealing Association Technical Handbook, Rubber Expansion Joint Division.


.117 FEDSPEC, L-C-530B(1), Coating, Pipe, Thermoplastic Resin or Thermosetting
Epoxy


.118 MIL-H-13528B, Hydrochloric Acid, Inhibited, Rust Removing


.119 MIL-S-8660C, Silicone Compound


.120 MIL-STD-810C, Environmental Test Methods


.121 MSS SP25, Standard Marking System for Valves, Fittings, Flanges and Unions


.122 MSS SP43, Wrought Stainless Steel Butt Welding Fittings


.123 NACE RP0178, Fabrication Details, Surface Finish Requirements, and Proper Design
Considerations for Tanks and Vessels to be Lined for Immersion Service.


.124 SAE J1227, Assessing Cleanliness of Hydraulic Fluid Power Components and
Systems


.125 SSPC-P3, Canadian Government Standards Board.


.126 SSPC-SP6, Canadian Government Standards Board.


.127 SSPC-SP10, Canadian Government Standards Board


.128 NPC, National Plumbing Code


.129 Plastics Pipe Institute’s PPI Handbook of Polyethylene Piping, chapter “ Underground
Installation of PE Piping ” and chapter “Specifications, Test Methods and Codes for
Polyethylene”
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1.4 DESIGN REQUIREMENTS


.1 The design has been completed to the degree necessary for the Contractor to tender the
project.  It is not fully detailed and will require the Contractor to undertake some design
of several aspects for the piping systems to be installed.


.2 All process piping shall meet requirements of the Process Piping Code, B31.3, whether or
not it falls within the Code scope.  ABSA shall be the Code Authority whenever the
piping system falls within the Code scope.  The Engineer shall be the Code Authority for
process piping that does not fall within the Code scope.


.3 Piping and Instrumentation drawings, piping schematics, and piping layout drawings are
contained in the drawing set.  The Piping and Instrumentation Drawings (P&IDs) indicate
all major pipework, valves, and appurtenances (other than cleanouts, purge points, etc.).
The layout drawings indicate the Engineer’s concepts and are intended to illustrate a
constructible method for the piping systems.  Some appurtenances, supports, guides and
anchors, and expansion joints are not fully shown.  The Contractor’s design will
complement and detail these drawings.


.4 It is understood that some conflicts will arise that will require that the Contractor re-route
some of his piping to allow for the installation of wiring, ventilation duct, or similar.


.5 The Contractor is required to engage a Professional Engineer, registered in the Province
of Alberta, to be responsible for the final aspects of the design.  The components of the
design that will be generated will be as follows:


.1 Final layout, illustrated using layout and isometric drawings.


.2 Piping flexibility and stress analysis proving that the allowable stresses prescribed
by the Process Piping Code B31.3 are not exceeded under any prescribed
combination of conditions, and indicating the forces and moments in each direction
under each condition at each support, guide or anchor.


.3 Piping support system design, including details and spacing of all supports.  The
support system will ensure that the weight of the pipework and the need for lateral
and vertical support are considered fully.


.4 Expansion and contraction design, including the layout and details for all necessary
expansion joints needed to compensate for thermal expansion and contraction,
structural movement, and the isolation of equipment.


.5 Thrust restraint design, including thrust restraint required due to any forces imposed
during construction, pressure testing,  normal operation, and/or surging, if
applicable.  The thrust restraint design shall include a minimum safety factor of 2.0
using the maximum thrust force that will be experienced during construction,
pressure testing,  normal operation, and/or surging, if applicable.  This requirement
applies to new piping systems as well as to existing piping systems that may be
modified.
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.6 The piping system shall have sufficient flexibility to prevent thermal expansion or


contraction or movements of piping supports and terminals causing:


.1 Failure of piping or supports from overstress or fatigue


.2 Leakage at joints


.3 Detrimental stresses or distortion in piping and valves or in connected equipment
or piping systems not designed by the Contractor’s Engineer, resulting from
excessive thrusts and moments in the piping.


.6 Design documentation will be submitted to the Engineer as necessary to indicate
compliance with the requirements of the piping systems.  The documentation will be
stamped and sealed by an Engineer registered in the Province of Alberta.  The Engineer
stamping the drawings must provide evidence of experience with such systems.


.7 Note that for large diameter, thin walled (thickness less than 1 percent of diameter)
piping comprehensive flexibility and stress analysis is required, even if the design met the
exception granted under section 319.4.1 (c) of the Process Piping Code B31.3.


1.5 SUBMITTALS


.1 For each piping system refer to Section 11 00 50 – General Process Provisions, submit
documentation listing pipe, fittings, flexible connectors, expansion joints, linings,
coatings, and valving to be used for each pipe size and category.


.2 Radiographic Weld Testing:  Submit the name and qualifications of at least two
independent firms for the radiographic weld testing to be undertaken by the Contractor if
and as required by the applicable Code.  The selected firm will be subject to the review
and acceptance of the Engineer.


.3 For all pipe greater than or equal to 50 mm diameter, submit isometric drawings, to
indicate the assembly details, the welds, flanges, valve placement, cathodic protection,
expansion joints, guides, anchors, hangers, supports, and the provisions for thrust
restraint, as well as any other pertinent details.


.4 Submit piping layout drawings by plant area which indicate location and placement of
valves, fittings and other appurtenances for all piping, greater or equal to 150 mm
diameter, in that area.  Indicate location and clearances from structures and other utilities
(ductwork, conduit, electrical tray, etc.).


.5 Submit copies of all original submittals and all related correspondence made as part of
the regulatory submission required by the Alberta Boiler Safety Association (ABSA) and
any submissions required by other regulatory authorities.


.6 Product Samples:  Where specified or when directed by the Engineer, provide mill test
results or product samples.


.7 Provide hanger, guide, anchor, support system design details including locations, load
information, design calculations and illustrative drawings, stamped and signed by a







Town of Fort Smith Section 11 80 00
Raw Water Intake Rehabilitation Page 9 of 30
60700851 May 2024


PROCESS PIPING
professional engineer registered in the Province of Alberta.  Refer to Section 11 80 30 –
Process Pipe Guides and Anchors.


.8 For expansion joints submit manufacturer's catalogue data, shop drawings and assembly
drawings confirming general arrangement, dimensions, tolerances, materials of
construction, weights and installation details.  Submit calculations to substantiate
expansion joint selection and amount of pre-compression, stamped and signed by a
professional Engineer registered in the Province of Alberta.


.9 Welding:  Prior to commencing any welding of stainless steel pipe, prepare and submit to
the Engineer a written description of welding techniques including but not limited to
materials, methods, and quality control.  Identify differences in shop and field techniques.
Written procedures will be stamped and sealed by a professional engineer registered in
the Province of Alberta and qualified for welding design.  For stainless steel welds
exposed to process fluids, the weld procedure should provide for maximizing the
corrosion resistance of the final weld as well as providing the mechanical strength
required.


.10 Radiographic weld test results.


.11 Prior to the commencement of welding, submit current and complete documentation of
the welder's qualifications.


1.6 COORDINATION


.1 Process and Utility Piping Identification as per Section 11 91 00


.2 Process and utility piping is identified in the drawings by a three component alpha-
numeric code, (Line Label) as follows:


.1 The first component of the code indicates the nominal line size.


.2 The second component of the code identifies the process fluid being conveyed,
(Commodity) as defined in the drawings.


.3 The third component of the code identifies the pipe materials used.


.3 Detailed process pipe specifications are provided for each commodity


.4 Routing: Coordinate piping installation routes and elevations with installation of sheet
metal, process equipment, HVAC, instrumentation, and electrical work.


.5 Pipe Sleeves: Coordinate with other divisions, prior to construction, to locate and place
sleeves in cast-in-place concrete.  Also, prior to construction of masonry building
elements.


.6 Coordinate with Division 17 to provide correct piping configuration for primary
instrumentation elements.  For example, provide required minimum straight run of pipe
upstream and downstream of flow meters.  Coordinate with Division 17 for meter
manufacturer’s requirements.
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1.7 QUALITY ASSURANCE


.1 Welding Certification


.1 All welders to be certified under the regulations of Alberta. As a minimum, welders
will hold a Level B Journeyman Welder’s Certificate.


.2 All welders who work on this project must provide the correct documentation.


.3 Welders working on stainless steel piping must not work on welding of any other
material.


.4 Tools used for stainless steel piping welding must be new and marked for this use.
These tools must not be used for any other work.  Tools must not be made of
materials that could contaminate the stainless steel surface.


.2 Weld Tests


.1 All piping welds shall be 100 percent visually inspected by a registered inspector
and any imperfections shall be made good as required by the applicable Code and to
the satisfaction of the Engineer.


.2 For piping required by the applicable Code to be subject to radiographic inspection,
or for welds not found satisfactory during the Engineer’s visual inspection provide
for one full circumference radiographic inspection for every twenty (20) welded
pipe-to-pipe and pipe-to-fitting joints.  All sizes and types of pipe welds to be tested
at locations identified by the Engineer.


.3 Contractor to provide for one full circumference radiographic inspection for every
twenty (20) welded pipe-to-pipe and pipe-to-fitting joints.  All sizes and types of
pipe welds to be tested at locations identified by the Engineer.


.4 Have radiographic test firm evaluate welds in accordance with ANSI/ASME B31.3
Process Piping Code Normal Service and prepare report summarizing results.


.5 Have radiographic weld test report, complete with results, submitted directly to
Engineer.


.6 For each defective weld, three additional radiographic inspections at locations
identified by the Engineer, will be required plus a radiograph of the repair.


.3 Regulatory Submissions


.1 Complete all regulatory submissions as required by Alberta Pressure Equipment
Safety Act and Regulations.


.2 Complete all other submissions as required by regulatory authorities.
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1.8 CONFLICTS


.1 Review the drawings prior to installation of piping, conduit services, and fixtures by this
or any other division.  Identify any conflicts and cooperate with the Engineer to
determine the adjustments necessary to resolve these conflicts.


.2 Confirm the routing of each section of pipework with other services prior to
commencement of installation.  Advise the Engineer of any conflicts with existing
services or services yet to be installed.  Where necessary, amend the routing of pipework
to avoid conflict and confirm with the Engineer.


1.9 SHIPMENT, PROTECTION AND STORAGE


.1 Refer to Section 01 60 60 – Shipment, Protection and Storage for Shipment and Storage.


.2 Deliver pipe, fittings, and specials to site using loading methods which do not damage
pipe or coatings.


.3 Piping materials delivered to site will be clearly marked to indicate size, type,
class/schedule and coatings. See Section 11 91 00.


.4 Until ready for incorporation in the work, store on site as recommended by the piping
materials manufacturer to prevent damage, undue stresses, or weathering.


.5 Store materials at least 200 mm above-ground with sufficient supports to prevent undue
bending.


.6 Protect non-UV light inhibited plastic from sunlight.


.7 Ship pipe expansion joints, anchors, guides and flexible connectors pre-assembled to the
degree which is practical.


.8 Provide shipping devices to maintain the face-to-face dimension of each expansion joint
during shipment, storage and installation.  Design and place shipping devices so as not to
inhibit installation of the joints.


1.10 WARRANTY


.1 Provide the Owner with a materials and labor warranty for the work.  See Sections 01 40
00 – Quality Control and 01 60 00 – Product/Workmanship.  Contractor shall supply
new materials and re-do the work should materials be found to be defective or not in
compliance with the specifications, or should the workmanship be found to be inadequate
or the work was not performed in accordance with the specifications and referenced
standards, codes and regulations.  This warranty shall remain in effect for the maximum
period of time allowed under Law.


.2 Neither Engineer’s inspections, checks, or any other tests or subsequent authorization to
proceed with the work, nor Engineer’s waiving of Engineer’s right to perform such tests,
nor Engineer’s decision not to solicit submission of material certificates or other quality
assurance documentation relieve the Contractor from any degree of responsibility in
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regard to the Work or the corresponding warranty above.  Contractor agrees that
Engineer’s ability to fully assess the suitability of materials, work procedures, worker
qualifications and other relevant issues is limited.  Contractor bears full responsibility and
is solely liable in these matters.


.3 The use of faulty materials or materials that do not meet the specifications and referenced
standards, codes and regulations shall constitute a hidden defect.


.4 Employment of labor not properly qualified, the performance of the work not in
accordance with the specifications and the referenced standards, codes and regulations,
and the use of inadequate of sub-standard workmanship shall constitute hidden defects.


Part 2 PRODUCTS


2.1 FUNCTION


.1 Provide the pipe materials, fittings, and appurtenances as described below, for the piping
systems shown.


2.2 PIPE MATERIALS - GENERAL


.1 All raw sewage pipe to be stainless steel 316L SCH40; All water forcemain pipe to be
SS 304 L SCH40, other water service pipe to be SS304 L SCH10.


.2 All pipe materials to be new, free from defects and conforming to the reference standards.


.3 Where any standard referenced has been superseded prior to bidding, the contractor shall
comply with the new standard.


.4 All surfaces in contact with potable water shall be constructed of materials certified as
suitable for contact with drinking water by an accredited certification organization in
accordance with ANSI/NSF 61 “Drinking Water System Components – Health Effects”


2.3 FITTINGS


.1 General


.1 Provide eccentric reducers in horizontal lines with the flat side on top, unless shown
otherwise.


.2 Provide concentric reducers in vertical lines unless indicated otherwise.


.3 Provide long radius elbows unless otherwise shown.  Provide smooth flow stainless
steel elbows 350 mm and less, to ANSI B16.9.  Provide mitered elbows greater than
350 mm, to AWWA C208 unless otherwise shown or specified.  Use 3-piece
construction unless otherwise shown or specified.
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.2 Stainless Steel Pipelines


.1 Less than 75 mm diameter: Provide fittings of the same class as the pipe,
conforming to ASTM A403 and ANSI B16.11.


.2 Equal to or greater than 75 mm diameter:  Fabricate fittings using similar materials
and classes as the pipe, conforming to ASTM A774 (scale removed) and AWWA
C220 (100mm and larger).


.3 Provide long radius stainless steel grooved-joint fittings conforming to ANSI A774
(scale removed) in stainless steel grooved-joint pipeline systems.  Grooved joint
adapters may be welded to fitting ends; dimension and cut the groove of the adapter
in accordance with the coupling manufacturer's recommendations; materials and
inside diameter to be the same as the pipe; grind the interior weld smooth and meet
the lining manufacturer's recommendations.


.4 Standard radius elbows to dimensions of ANSI B16.5 may be provided on clean
water grooved-joint piping systems only.


.3 PVC Pipelines


.1 Provide PVC to CSA B137.3, of the same material and class as the pipe.


2.4 GASKETS


.1 For flat faced flanges, use full-face gaskets.  For Van Stone, lap joint and raised-face
flanges, use full face or ring type gaskets.  Conform to ASTM B16.21.


.2 Use gasket materials for flanged connections suitable for the temperature, pressure, and
corrosivity of the fluid conveyed in the pipeline.  Refer to the detailed pipe specification
sheets for the recommended gasket material.  Material designations used in the detailed
pipe specification sheets are as  follows:


.1 EPDM:  ethylene-propylene-diene-terpolymer 70 durometer


.2 Bl. Neoprene:  neoprene (black) 70 durometer (not acceptable in stainless steel pipe
systems)


.3 Nitrile:  nitrile (Buna N)


.4 SBR:  Styrene-butadiene (red)


.5 Natural rubber:  natural rubber


.6 Compressed synthetic fibres (Kevlar):  ASTM F104 (F712400), and neoprene
binder:  1.7 MPa (ASTM F152), 0.2 mL/h Leakage Fuel A (ASTM F37)


.7 Compressed synthetic fibres (Kevlar):  ASTM F104 (F712400) and SBR binder:
1.7 MPa (ASTM F152).  0.1 mL/h Leakage Fuel A (ASTM F37)
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.8 Gylon - Type 1:  Garlock Style 3500. 1.35 MPa (ASTM F152). 0.22 mL/h Leakage


Fuel A (ASTM F37)


.9 Gylon - Type 2:  Garlock Style 3510. 1.35 MPa (ASTM F152). 0.04 mL/h Leakage
Fuel A (ASTM F37)


.10 CPE - Chlorinated Polyethylene


.3 Unless otherwise specified, minimum Gasket Material Thickness for full face gaskets:


.1 Up to 250 mm pipe diameter;  1.6 mm thick.


.2 Greater than 250 mm pipe diameter;  3.2 mm thick.


.4 Unless otherwise specified, minimum gasket material thickness for raised face ring
gaskets:


.1 Up to 100 mm pipe diameter; 1.6 mm thick


.2 Greater than 100 mm pipe diameter; 3.2 mm thick


.5 Grooved type gaskets:


.1 Select material as recommended by the manufacturer for the service conditions
indicated.


.2 Unless otherwise specified; for epoxy lined piping systems for solids carrying
liquids, provide end-seal type gaskets.


.3 Unless otherwise specified, provide flush seal type gaskets for all other grooved
joint systems.  Acceptable products:  Gustin-Bacon Rigigrip, Victaulic Flush-Seal.


2.5 O-RINGS


.1 O-rings for process water shall be EPDM (ethylene-propylene-diene-terpolymer 70
durometer).


2.6 BOLTS AND NUTS


.1 Provide hex head bolts and nuts.  Threads to be ANSI B1.20.1, standard coarse thread
series.


.2 For general indoor service, use bolts conforming to ASTM A307, Grade A; nuts
conforming to ASTM A563, Gr.A.


.3 Provide stainless steel bolts, nuts and washers for exposed, submerged, buried and
concrete encased service; bolts conforming to ASTM A193, Gr.B8, C1.1; nuts
conforming to ASTM A194, Gr.8.  Provide these also for connections above normal
water level but which may be subjected to direct contact with splashed water.
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.4 Provide hot dip galvanized bolts, nuts and washers for use with hot dip galvanized Van


Stone flange back-up rings and Lap-joint flange back-up rings.


.5 Provide hex nuts equal to or less than 25 mm.  Greater than 25 mm, provide heavy hex.


2.7 INSTRUMENT AIR CONNECTIONS


.1 Provide instrument air connections to each instrument with a run of 12 mm stainless steel
tubing from the nearest instrument air header to within close proximity of each device
requiring instrument air.


.2 Terminate each tubing run with a 12 mm ball valve (stainless steel) within 1500 mm
horizontal distance of the device and 1500 mm off the floor.  Group multiple valves neatly
together with a common orientation.


.3 Determine a connection from that termination to the device from the downstream side of the
valve.  A list of devices requiring instrument air is provided in the Instrument Specification
Sheets.


.4 Provide a vertical riser connection at the header to avoid condensate entrainment.  From the
top of the riser, slope the tubing generally down to the device.


2.8 STRAINERS


.1 Air and Gas Strainers


.1 Provide strainers with Y-pattern, cast iron body, with 40 mesh Moel screens packed
with Everdur wool.  For copper piping, provide bronze bodies.


.2 Fit air line strainers with a brass blowoff cock.


.3 Acceptable manufacturers are:


.1 Armstrong


.2 Mueller


.2 Steam and Water Strainers


.1 Provide steam and water strainers with Y-pattern unless otherwise specified.


.2 Provide carbon steel body for steam strainers, cast iron body for water strainers, and
bronze bodies for copper piping systems.


.3 Provide 304 stainless steel screens and tapped and plugged blowoff connections.
Screen perforations shall be 0.5mm for steam service and 1.15mm for water service.


.4 Acceptable manufacturers are:


.1 Armstrong
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.2 Mueller


.3 Chemical Strainers (as required)


.1 Provide Y-pattern strainers with a PVC body.


.2 Provide PVC Filter Screen with 0.8mm screen perforations.


.3 Provide tapped and plugged blowoff connections.


2.9 ELASTOMER EXPANSION JOINTS


.1 Select materials suitable for service commodity, temperature and pressure.  Conform to the
requirements of the Fluid Sealing Association, Rubber Expansion Joint Division.


.2 Provide control rods on expansion joint connectors to prevent excessive axial elongation and
to accept the static pressure thrust in the  piping system.  Manufacturer to determine number
and sizes of control rods.


.3 Provide elastomer cover of the same material as the elastomer tube liner.


.1 For service temperatures between -40C and 120C, use EPDM for the elastomer tube.


.4 Elastomer, Spool Type


.1 Unless otherwise specified, provide spool, resilient arch type expansion joints.


.2 Construct of multiple plies of woven fabric impregnated with elastomer and reinforced
with steel rings or wire embedded in the body.


.3 Provide backup or retaining rings of galvanized steel construction.  Make retaining
rings a nominal 10mm thick, split type.


.4 Use filled arch type expansion joints on all piping systems conveying fluids containing
solids.


.5 Acceptable manufacturers:


.1 Senior Flexonics


.2 Garlock


.3 Mercer


.4 Techniquip


.5 Elastomer, Spherical Moulded Type


.1 Construct of multiple plies of nylon tire cord fabric and elastomer suitable for specified
commodity, temperature and pressure.
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.2 Provide steel floating flanges, such that no metal parts come in contact with the fluid.


.3 Acceptable manufacturers:


.1 Senior Flexonics


.2 Garlock


.3 Mercer


.4 Techniquip


.5 Proco


2.10 SLIDING JOINTS - LIQUID SERVICE


.1 Provide single end type sliding expansion joints able to allow longitudinal movement and
radial stresses while maintaining pipe alignment.  Provide through rods where necessary to
maintain alignment.


.2 Limit longitudinal separation of the two (2) pipe sections to 50 percent of the manufacturer's
recommended maximum by a restraining flange affixed to the slip pipe with the bolts
extending through this flange.


.3 Use packing material suitable for the service conditions.


.4 Acceptable manufacturers:


.1 Dresser


.2 Ford Meter Box


.3 Robar


.4 Rockwell


2.11 FLEXIBLE HOSE CONNECTORS


.1 Where other types of flexible expansion joints are not shown or specified, provide flexible
hose connectors within 2 m pipe length of rotating equipment suction, discharge and
ancillary service connection.  Do not provide flexible connectors on sump pump connection
piping.


.2 Provide flexible hose connectors with live lengths suitable for a line pressure equal to the
test pressure of the pipe and for 12.5 mm lateral movement each side of the pipe centerline.


.3 Provide one union for pipe diameters <65 mm or floating flange for pipe diameter >65 mm,
per flexible connector as appropriate to minimize the possibility of torque damage during
installation.
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.4 Provide flexible hose connectors capable of minimum of 10,000 cycles at the manufacturer's


published minimum intermittent centreline bend radius and maximum working pressure.


.5 The design standard for flexible hose connectors on piping systems up to and including
75mm diameter is Senior Flexonics Type UFBX annular corrugated hose connectors.


.6 Acceptable manufacturers for flexible hose connectors on piping systems up to and
including 75 mm diameter are:


.1 American BOA


.2 Flex-Weld


.3 Senior Flexonics


.7 The design standard for flexible hose connectors on piping systems larger than 75 mm
diameter is Senior Flexonics Type OF301 corrugated flexible metal hose connectors.


.8 Acceptable manufacturers for flexible connectors on piping systems larger than 75 mm
diameter are:


.1 American BOA


.2 Flex-Weld


.3 Senior Flexonics


2.12 HOSES


.1 Provide hoses rated for 600 kPa, complete with quick connect fittings as per standard details
and as called for on the general arrangement drawings.


2.13 QUICK DISCONNECTS


.1 Provide quick disconnects which are not disconnectable under pressure.  Unless otherwise
shown or specified, provide products listed below.


.2 For air service, acceptable products are:


.1 Dixon Air King


.2 Tomco, 12 mm diameter


.3 For water service, provide products to Owner standard; two lug, malleable iron, female NPT.
Sizes as shown.  Acceptable products are:  For water service, provide products to Owner
standard.  Sizes as shown.  Acceptable products are:


.1 For hose 25 mm or less in diameter, two lug, malleable iron, female NPT: Dixon Air
King
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.2 For 38 mm and 50 mm diameter hose, two lug, malleable iron, female NPT: New Line


.3 For 75 mm and 100 mm diameter; quick-acting, dual clip: Rite-pro, Dixon.


.4 For chemical (coagulant, caustic soda, sulphuric acid, fluoride, sodium hypochlorite,
membrane chemicals) service, acceptable products are:


.1 Bay Seal


.2 Dixon Boss Lock


.3 PT Couplings


2.14 FLUSHING CONNECTIONS


.1 Provide flushing connections on all piping for the conveyance of sludge or other liquid
containing solids greater than 0.5 percent and as shown on P&IDs.


.2 Locate flushing connections adjacent to all isolation valves, on dead end branches, at tees
and 90 degree elbows, and at intermediate locations which limit the distance between
flushing connections to less than 30 m.


.3 Show flushing connections on piping submittals.


2.15 PURGE CONNECTIONS


.1 Provide purge connections on all gas lines.


.2 Locate adjacent to both sides of all isolation valves and spectacle flanges, and at any other
locations shown in the drawings.


.3 Purge points shall be a minimum of 20 mm NPS pipe, fitted with a shut-off valve, which
shall be capped.


2.16 MECHANICAL BRANCH CONNECTIONS


.1 Provide mechanical branch connections as required for flushing connections and pipe
tappings as shown in the Standard Details.


.2 Provide branch connection recommended by the manufacturer for the service and pipe
installed.


.3 Acceptable products are:


.1 Gruvlock Clamp T


.2 Ford Service Saddles (F/FS)


.3 Victaulic Mechanical T


.4 Robar 2706 Service Saddles
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2.17 CATHODIC PROTECTION


.1 Provide cathodic protection of piping, pipe fittings and appurtenances in accordance with
Division 16.


2.18 STRUCTURAL ELEMENT PENETRATIONS


.1 Structural element penetrations are shown and referenced to a detail or
Process/Mechanical Standard Details.  Where a structural element penetration is not
referenced, conform to the Standard Detail relevant to the type of structure, exposure and
type of pipe.


.2 Provide pipe sleeves capable of supporting the loads applied during placement of
concrete or during blockwork erection.  Century Line HDPE sleeves with water stop
collar may be used where applicable.


.3 Supply wall or floor penetrations into submerged areas, under slab areas, and where
shown with a 6 mm thick water stop flange at least 50 mm larger than the pipe or pipe
sleeve outside diameter (o.d.).  Continuously weld the water stop flange, both sides, onto
the pipe or pipe sleeve.  Fill annular space between the sleeve and pipe, where a sleeve is
used, with non shrink grout in accordance with Division 3.  Form reglets between the
grout and the concrete and between the grout and the pipe, on "wet" sides of the wall
penetration.  Fill reglet with sealant.


.4 For structural concrete wall and floor penetrations of non-insulated pipe between dry
areas, furnish a sleeve which has an internal diameter at least 50 mm larger than the o.d.
of the pipe.  For pipes 75 mm and less furnish a pipe sleeve 25 mm larger than the o.d. of
the pipe.


.5 For masonry wall penetrations of non-insulated pipe, furnish a sleeve which has an
internal dimension of at least 50 mm larger than the pipe o.d.  For pipes 75 mm and less
furnish a pipe sleeve 25 mm larger than the o.d. of the pipe.


.6 A Standard Detail is shown for segmented modular pipe seals.  Where this detail is used
for the penetration of a wall separating a dry area from an underground area, tighten the
bolts from the inner face and fill the outer annular space with grout.  Use stainless steel
bolts and nuts in penetrations through walls separating underground or exterior areas
from any other area.  If seepage occurs during the warranty period, the Contractor is
responsible for repair and/or replacement, at no cost to the Owner.  Do not use this type
of wall penetration below maximum ground water level elevation.


2.19 INTERIOR FINISHES (LININGS)


.1 General


.1 Provide products with factory applied linings and finishes unless otherwise noted.
Fittings and pipe of any one pipe system to be lined by the same manufacturer.


.2 Do not shop coat the internal surface of stainless steel or plastic piping.
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.3 Provide No. 1 or No. 2B standard finish for gauge stainless steel pipe, as specified in


ASTM A480.  Finish heavier pipe to No. 1 mill finish or better, as specified in
ASTM A480.


.4 Unless otherwise specified, finish fittings in the same manner as the pipe run.


.5 All products or linings that come in contact with drinking water shall conform to the
requirements of ANSI/NSF Standard 61 -“Drinking Water System Components-
Health Effects.”


.2 Epoxy, E2a, E2b or E2c


.1 Where specified in the detailed pipe specification sheets, apply epoxy to the internal
surface of piping in accordance with AWWA C210.  Refer to Section 11900 –
Factory Applied Protective and Maintenance and Corrosion Protection Coatings.


2.20 EXTERIOR FINISHES - (COATINGS) SHOP APPLIED


.1 Provide products with factory applied coatings and finishes as specified in the detailed
pipe specification sheets.  If no coating is specified in the detailed pipe specification
sheets, refer to Section 11 90 00 for general painting requirements. Exterior Finishes -
(Coatings) Field Applied


.2 General


.1 Use field applied finishes only for:  short lengths of metal pipe in a piping system
where the length of pipe which requires coating is less than 3.0 m unless otherwise
specified; to repair shop-applied exterior finishes; to make up cutback distances at
joints; and for fittings, couplings, valves and other appurtenances.


.2 Refer to Section 11 90 00 for painting requirements for aboveground piping and
piping located in tunnels, buildings, pump houses, and other structures.  Also
identification for painting requirements for exposed piping within insulated systems.


.3 Epoxy, E2a,  E2b or E2c


.1 Apply epoxy, E2a,  E2b or E2c, to the exterior of piping in accordance with AWWA
C210.  Refer to Section 11 90 00.


2.21 GALVANIZING


.1 Where piping is to be galvanized, hot dip zinc coat to CSA G164 with a minimum
coating of 550 g/m2.


.2 All carbon steel parts, such as elements of flanges, anchors, guides and supports shall be
galvanized, hot dip zinc coat to CSA G164 with a minimum coating of 550 g/m2.
Elements welded to components that do not lead themselves to hot dip galvanizing shall
be thoroughly cleaned and cold zinc galvanized to similar coat thickness.  Surface
preparation for cold galvanizing shall meet specifications of the manufacturer of the cold
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galvanizing product.  Product shall meet 2000 hours resistance test to salt spray (ASTM
B-117).


2.22 GROUT


.1 Non-shrink grout:  conform to the Consultants requirements in Division 3.


2.23 CONCRETE


.1 Provide concrete for concrete surround placed around buried pipe, and fill placed over
buried pipe, in accordance with Division 3 and as shown.


Part 3 EXECUTION


3.1 PREPARATION


.1 Prior to installation, inspect and field measure to ensure that previous work is not
prejudicial to the proper installation of piping.


.2 Make all minor modifications to suit installed equipment and structural element locations
and elevations.


.3 Piping arrangements indicated on the drawings have been established on the basis of the
"Design Standard" listed in the specific process equipment sections.  If the equipment to
be provided is not the Design Standard, at no additional expense to the Owner, modify
the piping arrangement as necessary.


.4 Advise the Engineer of all modifications.  Do not commence work on the related piping
until all modifications have been reviewed by the Engineer.


.5 Include any piping modifications in the shop drawings submitted prior to fabrication or
installation.


3.2 PIPE HANDLING


.1 Inspect each pipe and fitting prior to installation.  Do not install damaged pipe or pipe
with damaged protective coatings.  Do not use sections of large diameter, thin walled
stainless steel piping that may have been deformed out of roundness or dimpled.  Such
damaged sections shall be discarded.


.2 Remove all foreign matter from inside of pipe prior to installation.


.3 Repair pipe with damaged protective coatings with material similar to the original in
accordance with the manufacturer's directions and to the satisfaction of the Engineer.


.4 Damaged glass lining cannot be repaired.  Damaged pipe must be replaced.


.5 Use proper implements, tools, and facilities for the proper protection of the pipe.
Exercise care in the installation so as to avoid damage to pipe or coatings.
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.6 When lifting sections of large diameter, thin wall piping onto the supports use methods


that will prevent damage or deformation.  Lift evenly at several places to ensure that the
piping deflection between lifting points does not exceed 6.3 mm (1/4”).


3.3 SLEEVES


.1 Unless otherwise noted or approved by the Engineer, provide sleeves where piping passes
through a wall, floor or ceiling.


.2 Locate and place sleeves prior to construction of cast-in-place elements and prior to the
construction of concrete and masonry building elements.


3.4 INSTALLATION OF PIPE UNDERGROUND/BURIED AND BELOW
STRUCTURES


.1 Trenching and backfill for buried pipe:  conform to Division 2.


.2 Pipe laying and bedding:  conform to Division 2.


.3 Unless otherwise shown, protect pipe laid below structures with a concrete surround
having a minimum coverage of 100 mm all around the pipe; extend concrete surround to
undisturbed ground.


.4 For concrete surround, comply with the following:


.1 Install pipe in straight alignment.  Do not exceed 10 mm variance from the true
alignment in any direction.


.2 Ensure the pipe alignment stays true during and after placement of concrete
surround.


.3 Ensure that the method used to prevent pipe uplift during placement of concrete
surround results in a level invert and crown.


.4 Maintain pipe circular cross section.


.5 Provide lean concrete to within 150 mm of the underside of the slab or footing for
backfill over pipe laid below structures, except as detailed otherwise.


.6 Place concrete in accordance with Section 03 30 00 – Cast-in-place Concrete.


.7 Provide yellow jacket or tape-wrap on all fittings and flanged, grooved, plain end and
welded joints underground and below structures.


.8 Unless otherwise specified or shown, for underground piping provide groove joints or
flex coupled joints at 6 m on centre.


.9 Use anti-seize compound with all stainless steel nuts and bolts.







Town of Fort Smith Section 11 80 00
Raw Water Intake Rehabilitation Page 24 of 30
60700851 May 2024


PROCESS PIPING
.10 Prior to installation provide a manufacturer's representative, from the HDPE pipe


manufacturer, for a minimum of one day to instruct personnel on installation procedures
of HDPE pipe.


3.5 INSTALLATION


.1 Fabricate and install process and pressure piping in accordance with the Process Piping
Code B31.3 and the Alberta Pressure Equipment Safety Act and Regulations.  Fabricate
and install domestic hot and cold water piping, sanitary piping and storm drainage piping
in accordance with the Alberta Plumbing Code.


.2 Make adequate provision in piping and pipe support systems for expansion, contraction,
slope, and anchorage. Supports, bracing, and expansion joints shown in the drawings are
schematic only.  The Contractor is responsible for the design, supply, and installation of
the piping system in general accordance with the indicated requirements.


.3 Install pipe support system to adequately secure the pipe and to prevent undue vibration,
sag or stress.


.4 Install expansion joints where shown and at other locations as necessary to allow for
piping expansion and contraction.


.5 Provide temporary supports as necessary during construction to prevent overstressing of
equipment, valves or pipe.


.6 Accurately cut all piping for fabrication to field measurements.  Process air piping
sections shall be measured and cut at 15 to 20ºC.  If the installation in the field takes
place at lower outdoor temperatures, provide circulation of hot air inside the piping to
expand the material such that flanges can be bolted.  Expansion joints for process air
piping shall be blocked at their natural length at 15 to 20ºC and such that they will not
deflect excessively during handling and installation.  These blocks shall be removed prior
to pressure testing.


.7 Install pipes in straight alignment.  For large diameter (500 ND and greater), thin walled
(6.4 mm and less) stainless steel piping provide laser alignment of all pipe supports.
Lateral and vertical misalignment between any three consecutive supports shall not
exceed the pipe wall thickness.


.8 For piping other than large diameter, thin walled stainless steel, do not exceed 10 mm in
10 m variance from the true alignment, in any direction.


.9 Fabricate and assemble pipe runs so that the pipework is not stressed to achieve the
desired alignment and that no stresses are transferred to equipment or equipment flanges.
The "springing" of pipework to ensure alignment is not permitted.  Undo and
subsequently remake all pipework connections to ensure that springing does not occur.
Take care not to damage equipment, valves or flanges.


.10 Slope instrument air piping to condensate traps.  Provide condensate traps as
recommended by the manufacturer of the instrument air compressor.
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.11 Do not cut or weaken the building structure to facilitate installation.


.12 In parallel pipe runs, offset flanges and/or grooved joint fittings by a minimum of
200 mm.


.13 In vertical pipe runs of diameter greater than 250 mm, provide 200 mm long spool piece
on lower side of each valve.


.14 Provide aluminum watertight drip trays under pipe carrying corrosive commodities
crossing over cable trays.  The drip trays will be 300 mm wider and 600 mm longer than
the piping area over the cable tray.


3.6 STAINLESS STEEL WELDING


.1 Conform to reviewed stainless steel pipe welding procedures, which have been stamped
and signed by a professional engineer registered in the Province of Alberta and to Section
05500 – Metal Fabrications.


.2 Remove all scale, rust and any other surface deposits from the entire pipe and fittings
before welding.  Be particularly thorough with the internal surface preparation.


.3 For all stainless steel pipe intended to convey liquids, use inert gas backing (GMAW or
GTAW) for field and shop welds.  For these services, solar flux will not be allowed.


.4 Ensure the first bead obtains full root penetration with a minimum of weld material
projecting within the pipe.


.5 Grind or buff all welds to a minimum radius of 6mm on all edges and corners to achieve
a smooth surface, eliminate any pockets and eliminate any protruding root passes.
Adhere to latest edition of NACE RP0178.  If material thickness will not allow 6mm
radius, make radius one half of material thickness.


.6 Ensure the OD weld (weld cap) is free of excessive weld cap and free of discoloration
due to welding.  Ensure all ID welds (root pass) or OD welds exposed to wastewater or
corrosive fluids/environments are ground flush and have no discoloration.


.7 Passivation


.1 Passivate the inside of all stainless steel piping after completion of all piping and
supports welding.  Any welding after passivation will require passivation of the
entire piping section again.  A piping section is the length between flanges.


.2 Comply with ASTM A380, Standard Practice for Cleaning, Descaling and
Passivation of Stainless Steel Parts, Equipment and Systems, and ASTM A967,
Standard Specification for Chemical Passivation Treatment for Stainless Steel Parts,
latest edition.


.3 Use fine grit carbide sandpaper to remove any discoloration, such as bluish due to
overheating.
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.4 Thoroughly clean the interior of the pipe and ensure there are no oil or grease


deposits or particulate (such as from the sandpaper) using trisodium phosphate
(TSP) solution per manufacturer’s recommendation.  Thoroughly rinse with tap
water.


.5 Acid pickle using a solution of 20 percent nitric acid and 2 percent hydrofluoric acid
in chloride-free water.  Treat for no less than two (2) hours at 20ºC to 40ºC.  Do not
do the work at less than 20ºC.  An equivalent pickling paste shall be used for air
piping not designed to be filled with water.  Follow the manufacturer’s instructions..
Rinse thoroughly with chloride-free water (distilled or de-ionized) until the rinse
water shows less than 0.1 mg/L of fluoride.  Rinse thoroughly with chloride-free
water (distilled or de-ionized) brought to pH 10 using ammonia (preferred).
Alternatively caustic soda or soda ash may be used to increase the final rinse water
pH, but the maximum concentration of chloride allowed in this solution is 1 mg/L.
Note that chloride concentration in commercially available caustic soda and soda ash
may be too high for this use.  Completely drain and leave drying in warm air (not
less than 20ºC at the outlet end) overnight.


.6 Collect all acids, caustics and rinses and take all necessary precautions to prevent
spills on the ground.  Neutralize as needed, for example blending acid and caustic
wastes and using pebble or ground limestone, lime or other suitable material.
Dispose of the neutralized waste in manner approved by the Owner.  Note that the
Owner may limit the volume that may be discharged over any period of time.  Take
measures to prevent freezing.


.7 Process air piping may not be filled with water unless laid flat on the ground or
otherwise supported every 5 m and on each side of sliding supports.


.8 Pickling and passivating may require the ingress of an individual into the process
pipe.  A single individual may do so once the pipe has been installed.  Provide
adequate ventilation that will blow any fumes away from the worker.  This
individual shall wear adequate protection per MSDS and clean, thick cloth socks
over footwear.  Confined entry procedures shall apply.  Footwear, other items or
tools that could scratch the stainless steel surface shall not be carried into the pipe.


3.7 TESTING


.1 Co-ordinate testing days with the Engineer, providing at least five working days notice
prior to testing.


.2 Complete any required weld tests.


.3 Interior of stainless steel piping shall be bright metal with no discoloration.  Any
discoloration, such as bluish tint at welds, will require spot pickling and passivation using
paste containing nitric acid and hydrofluoric acid, followed by rinsing and drying as
indicated previously.


.4 Spot check the interior of the stainless steel piping and weld areas as indicated by the
Engineer.  Use 5 percent copper sulphate solution.  After 10 minutes at not less than 15ºC
there shall be no observable deposit of metallic copper.  Otherwise, pickling and
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passivation shall be repeated for the entire piping section.  Carefully wipe off copper
sulphate solution with several damp pieces of cloth.


.5 Supply all water, air and inert gases required for pressure testing.


.6 Supply all pumps, compressors, gauges, etc. required for testing.


.7 Install air threadolets, air relief valves and line fitting valves as necessary to complete
testing.  Remove after testing and plug the threadolets.


.8 Cap or plug all lines which are normally open ended.  Remove on completion of testing.


.9 Provide all temporary thrust restraints necessary for testing.  Remove upon completion of
testing.


.10 Test all underground lines prior to backfilling.  Do not place concrete surround until lines
are tested.


.11 Test all existing piping where it connects to new piping to the first valve in the existing
piping.  Repair any failures in existing piping which occur as a result of the test after
informing the Engineer of such failure.


.12 Isolate all low pressure equipment and appurtenances during testing so as not to place any
excess pressure on the operating equipment.


.13 Where defective material or equipment is identified, repair or replace using  new
material.


.14 Release pressure safely, flush and drain liquid pipes after pressure tests.  Release pressure
safely and purge if needed all gas pipes after pressure tests.


.15 Dispose of flushing water in manner approved by the Engineer, which causes no damage
to buildings or siteworks.


3.8 PRESSURE TESTING OF LIQUID LINES HYDROSTATICALLY TEST ALL
LINES NORMALLY USED FOR THE CONVEYANCE OF LIQUID USING
WATER AS THE TEST MEDIUM.


.1 Test pressures and durations shall be as specified in the detailed specification sheets.


.2 Ensure all lines are filled with water.  Bleed air from all high spots using the taps
provided specifically for that purpose.


.3 Zero leakage is permitted throughout the specified test period for all exposed piping,
buried insulated piping, and any liquid chemical lines.


.4 Show evidence of leakage rates below 0.01 litre per hour per mm pipe diameter per
100 m of pipe length for buried piping, unless otherwise specified.


.5 Test drains in accordance with the ALBERTA Plumbing Code.
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3.9 CLEANING AND FLUSHING


.1 After installation and prior to testing, perform initial cleaning of process and utility lines.
Clean piping greater than 150 mm and less than 600 mm by passing a tightly fitting
cleaning ball or swab through the pipeline, unless specified otherwise.  Lines greater than
600 mm may be cleaned manually or with a cleaning ball or swab.  Give lines smaller or
equal to 150 mm an initial flush or purge.


.2 After initial cleaning, connect the piping systems to related process and mechanical
equipment.  Insert temporary screens, provided with visible locator tabs, in the suction of
pumps and compressors in accordance with the following table:


Suction Diameter,
mm


Maximum Screen
Opening, mm


0 - 25 1.5
30-75 6.25


80-150 12.5
>150 25


.3 Maintain the screens during testing, flushing/purging, initial startup, and the initial
operating phases of the commissioning process.  In special cases and with the Engineer's
acceptance, screens may be removed for performance tests.


.4 Unless specified otherwise, flush liquid systems after testing, with clean water and
screens in place.  Maintain flushing for a minimum period of 15 minutes and until no
debris is collected in the screens.


.5 Remove the screens and make the final connections after the screens have remained clean
for a minimum of twenty-four (24) consecutive hours of operation.  Screens in solids
handling systems are exempt; remove prior to placing the system in service.


.6 In air or gas systems with pipe sizes less than or equal to 150 mm, purge with air and/or
inert gases before testing.  Upon completion of testing and cleaning, drain and dry the
piping with a dry air stream.  Satisfy ANSI/ISA-S7.3 standards for instrument air
systems.
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PIPING SPECIFICATION SS


Pump Forcemain: SCH 40. Other pipes SCH10 or SCH40.


Primary Flg Rating: Class 150 - Flat Faced
Press. Temp. Limits: 1,585 kPa, -30°C to +40°C
Test Pressure: 1,585 kPa for RW-150-SS from wells and SLU-50 to SLU-100 filter press feed


and bypass piping.
900 kPa for other stainless steel lines.


General Material: Stainless Steel


SIZE LIMITS
ITEM mm CLASS DESCRIPTION NOTE


Pipe 3 to 65 Schedule 10S 304L stainless steel pipe (1)
or 40S ASTM A312, ASME B36.19. (8) (9)


80 to 600 Schedule 10S 304L stainless steel pipe, (1)
ASTM A312, ASME B36.19.


80 to 600 Schedule 40S 304L stainless steel pipe, (1) (5)
ASTM A312, ASME B36.19


Flanges 25 to 600 Class 150 Welding neck or slip-on, ASME B16.5 (1) (3)
and ASTM A182


Blinds 80 to 600 Class 150 Spectacle style, ASME B16.5, and
ASTM A182.


Gaskets 25 to 600 Flanges - Class 150, 3mm (7)
Victaulic – Flush-seal EPDM


Fittings 3 to 65 Schedule 40S Stainless steel, type 304L, ASTM A182. (1) (2) (4)
or 10S (6) (8)


80 to 600 Schedule 10S Butt-welded or grooved (OGS). Type (1) (2)
or 40S 316L stainless steel, ASTM A403 (4) (5)


Couplings 25 to 300 Victaulic Style 489 rigid coupling, 304 ss, (4) (6)
for submerged locations. Victaulic Style 07
or Style 107V QuickVic rigid coupling,
enamel coated, for dry locations.


Valves In accordance with Section 40 23 13.01


NOTES:
(1) Pickle and passivate to ASTM A380.
(2) Elbows shall be long radius except where short radius is indicated on the Drawings.
(3) Use weld neck flanges adjacent to resilient seated butterfly valves, wafer and globe style silent check


valves, and where directly connecting to fittings (elbows, tees, etc.).
(4) Grooved joints and couplings may be used on pipe and fittings. Threaded or flanged joints shall be used for


connections to valves and equipment.
(5) Use Sch 40S for buried piping. Use Sch 40 for vacuum conveyor suction piping.
(6) Grooved/Victaulic couplings shall not be used for air piping.
(7) See gasket details elsewhere in this Section.
(8) For 65 mm and smaller, provide either Pressfit, grooved, or socket welded system. Provide threaded


connections only where required. For Pressfit/Vic-press system use Sch 10S Type 316 Pressfit fittings,
couplings, and pipe. For socket welded system use Sch 40S Type 316L pipe and fittings with socket welded
connections. For grooved system use Sch 10S Type 316L pipe and fittings with Type 316 couplings.
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(9) For compressed air systems piping refer to Section 44 15 00. For CO2 gas and CO2 liquid service, use Sch


40S.


END OF SECTION
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Part 1 General


1.1 DESCRIPTION


.1 This section describes acceptable methods for jointing and connecting piping to
equipment and appurtenances.


.2 Refer to the general piping requirements of Section 11 80 00 – Process Piping.


1.2 RELATED SECTIONS


.1 01 30 00 - Submittals


.2 11 80 00 – Process Piping


.3 11 80 90 – Pipe Supports


.4 11 91 00 – Identification


1.3 SUBMITTALS


.1 With the submittals required in Section 11 80 00 – Process Piping, provide a listing of
joining and connecting techniques used in the performance of the work.


1.4 COORDINATION


.1 Coordinate the jointing techniques with the piping requirements and ensure that the
connection techniques match the requirements of the equipment and ancillary devices to
which piping must attach.


1.5 QUALITY ASSURANCE


.1 Refer to Section 11 80 00 – Process Piping for welding quality assurance requirements.


1.6 SHIPMENT, PROTECTION AND STORAGE


.1 Refer to Section 01 60 00 - Shipment, Protection and Storage and Section 11 80 00–
Process Piping.


Part 2 PRODUCTS


2.1 FUNCTION


.1 Provide for the joining of the pipe materials, fittings, and appurtenances as described
below, for the piping systems shown.
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2.2 GENERAL


.1 Connect piping using joints not readily disassembled only where shown and where not
otherwise specified.  Provide joints which may be disassembled as indicated on the
drawings, and at the minimum, within 1.0 m of any connection to equipment, on both
sides of structural penetrations, within 0.6 m of all threaded end valves, and at the
spacing specified in the detailed piping specification sheets.


.2 Where new pipe crosses a new or existing structural expansion joint and the pipe is
supported from each side of the structure, provide a flexible coupling in pipe to allow for
differential settlement.  Select flexible connection suitable for pipe material.


2.3 WELDING MATERIALS


.1 Use welding materials conforming to CSA W48.1.


.2 Provide electrodes compatible with the material welded and which deposit metal with
strength and corrosion resistance properties at least equivalent to the base metal.


.3 Provide proper storage for welding rod.  Provide rod ovens in cold or inclement weather.


.4 Keep stainless steel rods separate from other materials in marked containers.


2.4 DISSIMILAR METAL CONNECTIONS


.1 Where dissimilar metals are to be connected, furnish dielectric fittings and/or isolating
flanges.


2.5 STAINLESS STEEL TUBING


.1 Use stainless steel compression fittings.


.2 Furnish compression couplings for stainless steel tubing of the same material as the pipe,
capable of withstanding the maximum pressure to which the pipe is subjected.


2.6 SCHEDULE STAINLESS STEEL PIPE


.1 Less than 75 mm in diameter: socket-weld pipe.  Where disassembly is required, use
threaded unions.


.2 Equal to or greater than 75 mm in diameter: butt-weld pipe; where disassembly is
required, use flanges.


.3 Flanged Connections:


.1 Make flanges on stainless steel piping stainless steel slip-on, rolled-angle collar
Van-Stone type, with a galvanized steel back-up ring drilled to ANSI B16.1, Class
125.  Make the angle ring thickness equal or greater than the pipe or fitting to which
it is welded.  Stamped (pressed) collars are not acceptable.
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.2 For submerged joints, make the backup ring stainless steel.


.4 Conform to ASTM A182 or ASTM A276, Class 150, for threaded connections to
stainless steel pipe, threadolets to be shop welded to the pipe at the locations specified.


.5 Where grooved joint fittings are shown for use in steel piping systems, meet the
following requirements:


.1 Use flexible style couplings for all pipe greater than 300 mm in diameter, for pipe
less than 300 mm in diameter in rack mounted piping assemblies, and for grooved
joints adjacent to pump or blower suction and discharge where grooved joints are
used for noise and vibration control.  Acceptable products are:  Gustin-Bacon 100 or
Victaulic Style 77.


.2 Use rigid style couplings in all other applications.  Acceptable products are:  Gustin-
Bacon 120 Rigi-Grip or Victaulic Style 07 Zero-Flex.


.3 With the Engineer’s prior acceptance, flange assemblies may be substituted for
above-ground steel piping which is not lined where rigid style couplings are shown
or specified.  Note any such substitutions in the submittals prior to fabrication.


2.7 GAUGE STAINLESS STEEL PIPE


.1 Less than 75 mm in diameter: socket-weld pipe.  Where disassembly is required, use
socket weld unions.


.2 Equal to or greater than 75 mm in diameter: butt-weld pipe; where disassembly is
required, use flanges.


.3 Flanged Connections:


.1 Make flanges on stainless steel piping stainless steel slip-on, rolled-angle collar
Van-Stone type, with a galvanized steel back-up ring drilled to ANSI B16.1, Class
125.  Make the angle ring thickness equal or greater than the pipe or fitting to which
it is welded.  Stamped (pressed) collars are not acceptable.


.2 For submerged joints, make the backup ring stainless steel.


.4 Conform to ASTM A182 or ASTM A276, Class 150, for threaded connections to
stainless steel pipe, threadolets to be shop welded to the pipe at the locations specified.


2.8 PVC PIPING


.1 Where not shown or otherwise specified, use solvent weld joints for PVC piping.
Provide flanges or unions where disassembly is required.


2.9 POLYETHYLENE (HDPE) PIPING


.1 Refer to pipe manufacturer's specifications for product information and installation
instruction.
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.2 HDPE pipe joined by method of thermal butt fusion should conform to ASTM D 2657.


.3 Provide bell and spigot type joints conforming to ASTM D3212.


.4 Provide pipe, pipe support and restraints to withstand stresses induced by joint design.


.5 Provide pipe, pipe supports and restraints to withstand the stresses incurred during
placement of concrete surround.


2.10 FLANGES


.1 General requirements for flanges are as follows:


.1 Provide compatible flanges for mating to equipment or valves.


.2 Provide flat-faced flanges on each side of butterfly valves.


.3 For steel piping, provide weld neck flanges on both sides of wafer or lug body
valves.


.4 A Van-Stone flange on schedule 10S stainless steel piping systems is acceptable.


.2 Do not use slip-on flanges that are attached to a pipe by means of set screws and gaskets
(uni-flange, etc.).


2.11 THREADED COUPLINGS


.1 Make screwed joints using American Standard threads to ANSI B1.20.1.


.2 Use Teflon tape as thread lubricant for threaded joints.


.3 Provide threaded-end to flanged-end adapters where required to connect to flanges.


2.12 GROOVED JOINT COUPLINGS


.1 Fabricate grooved joint couplings of ductile iron to ASTM A536, and in accordance with
AWWA C606.


.2 For steel pipe, provide cut grooves in pipe and fittings in accordance with AWWA C606.
Alternatively, rolled grooves and roll-groove type joints may be used on bare steel pipe.
Rolled grooves and roll-groove type joints are not acceptable on steel pipe that is
internally lined.


.3 Cut grooved joints are not acceptable in stainless steel piping less than schedule 40S and
PVC piping less than schedule 80.  Provide suitable end pipe piece for grooving as
needed if piping wall is thinner.


.4 For all grooved joints, grind or buff edges to a minimum radius of 6 mm.  Coordinate
with coupling manufacturer to ensure proper fit.
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.5 In grooved joint piping systems requiring end-seal type gaskets, provide grooved joint


couplings and grooved pipe in accordance with gasket manufacturers recommendations.
Acceptable manufacturers:  Gustin-Bacon, Victaulic.


.6 Where grooved joint piping systems connect to equipment or to flanged valves, meters,
or other sensing devices; use grooved joint flanges or flange adapters.  Flange adapters
have been used to develop the piping layout shown in the drawings unless specifically
noted otherwise.  Acceptable products are:  Tyler Groove to Flange Fittings or Victaulic
Flange adapters.  Where the Contractor chooses to use grooved joint flanges rather than
the indicated adapters, piping modifications required to suit this change are the
responsibility of the Contractor.  Make full allowance for piping disassembly and access
to the face of equipment.


2.13 FLEXIBLE COUPLINGS - TYPE I


.1 Unless specifically shown otherwise use Type I flexible couplings where a flexible
coupling is shown or required.


.2 Type I General Requirements:


.1 Centre ring:  steel, shop coated for corrosion protection.


.2 Gaskets:  fabricated of material suitable to the service conditions.


.3 For submerged, buried or below structure applications, use stainless steel bolts, nuts
and washers and provide center ring with epoxy coating.


.4 Provide the necessary amount and appropriate size of restraining rods and gussets as
recommended by the manufacturer.


.5 Type 1 - Restrained; use a flexible sleeve-type coupling with restraining rods, and
gussets welded to the pipe.  Provide sufficient restraint to resist pressure equal to
twice the system test pressure.


.6 Do not use Type 1 flexible couplings in pipe systems which undergo thermal
expansion and contraction; also, do not use these couplings at structural joints.


.3 Flexible Couplings - Type IA


.1 Flexible sleeve type couplings:  cylindrical centre ring, two follower rings, two
resilient gaskets, and connecting bolts.


.2 Acceptable products are:


.1 Dresser Style


.2 Ford Meter Box


.3 Robar
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.4 Rockwell


.5 Viking Johnson


.4 Flexible Couplings - Type IB


.1 Flanged flexible sleeve type couplings:  flanged cylindrical centre ring, a companion
flange, one follower ring, one resilient gasket, and connecting bolts.


.2 Acceptable products are:


.1 Dresser


.2 Ford Meter Box


.3 Robar


.4 Rockwell


.5 Viking Johnson


.5 Flexible Couplings - Type IC


.1 Transition flexible sleeve type couplings:  Cylindrical centre ring, two follower rings
two resilient gaskets, and connecting bolts.


.2 Acceptable products are:


.1 Dresser


.2 Robar


2.14 FLEXIBLE COUPLINGS - TYPE II


.1 Flexible pipe couplings:  progressive sealing, capable of two degrees angular deflection
in all directions, leakproof.


.2 Acceptable manufacturers:


.1 Straub


.2 Young Nam Company (YNC)


.3 Casing:  304 or 316 stainless steel.


.4 Lockparts:  Steel, shop coated for corrosion protection.  304 stainless steel for buried or
submerged services.


.5 Gaskets:  fabricated of material suitable to the service conditions.
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2.15 EQUIPMENT CONNECTIONS


.1 Unless specified otherwise, comply with the Table at the end of this Section for the pipe
connection requirements for various types of equipment ends.


Part 3 EXECUTION


3.1 STAINLESS STEEL WELDING


.1 Refer to Section 11 80 00 – Process Piping.


3.2 THREADED JOINTS


.1 Conform to the requirement of ANSI B31.3 Process Piping Code.


.2 Ream the end of all pipes to remove all burrs and cuttings when fabricating threaded
joints.


.3 Clean out pipe and repair linings and coatings prior to joining.


.4 Apply Teflon tape to male threads and join pipe.  Use both Teflon tape and Teflon
sealing compound on stainless steel pipe threads.  Do not use extra tape to make up for
slack in the joint.


.5 Provide joints at spacings noted in Section 11 80 90 to allow for pipe disassembly.
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3.3 FLANGED JOINTS


.1 Clean flanges and gaskets prior to connection.


.2 Lubricate gaskets with soapy water and apply anti-seize compound to the bolts.


.3 Bring flanges into close parallel and lateral alignment.


.4 Tighten bolts progressively.  Proceed from side to side of the flange.


.5 Washers may not be used to take up excess bolt length.


.6 Provide approximately two full threads bolt projection beyond nuts.


.7 When joining steel to cast iron flanges, take care to avoid damage to the cast iron flange.
Ensure both flanges are flat-faced and use full face gaskets.


.8 Align flanges which connect piping to mechanical equipment to close parallel and lateral
alignment prior to tightening bolts.  Do not place undue strain on the equipment.


.9 Provide flanges at spacings noted in the drawings and in Section 11 80 90 – Pipe
Supports to allow for pipe disassembly.


.10 Allow a minimum of 150 mm to face or 200 mm to edge of flange from wall, floor or
ceiling unless otherwise shown on the drawings.


.11 On gauge stainless steel piping, consider the flange assembly weight in the design of the
piping supports.


3.4 GROOVED PIPE JOINTS


.1 Groove all pipes to be joined by this method in accordance with the manufacturer's
recommendations.


.2 Repair linings and coatings after grooving.


.3 Where connecting grooved joint pipe to flanged equipment or valves, use a transition
coupling a minimum of 150 mm in length with a Class 125 FF flange at one end and a
grooved joint at the other, unless otherwise specified or shown.


.4 Alternately, use split flanges fabricated specifically for grooved joint pipe to connect to
flanged equipment, valves, meters, or sensing devices.  Provide restraint on joints to
prevent valve body rotation when the operator is torqued.
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.5 Provide joints at spacing noted in Section 11 80 90 to allow for pipe disassembly.


.6 Allow a minimum of 150 mm to face or edge of grooved joint coupling from wall, floor
or ceiling unless otherwise shown.


.7 On epoxy lined piping systems and in accordance with the coupling manufacturer's
recommendations, continue the epoxy lining around the ends of each pipe to the edge of
the cut groove; provide the same on each fitting.


END OF SECTION
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Part 1 General


1.1 SCOPE


.1 Process piping and equipment insulation.


.2 Adhesives, tie wires, tapes.


.3 Recovering.


1.2 QUALITY ASSURANCE


.1 Install insulation employing skilled workmen regularly engaged in this type of work.


.2 Materials shall meet or exceed fire and smoke hazard ratings as stated in this section and
defined in applicable building codes.


1.3 SUBMITTALS


.1 Submit shop drawings which indicate complete material data, "K" value temperature
rating, density, finish, recovery jacket of materials proposed for this project and indicate
thickness of material for individual services.


1.4 JOB CONDITIONS


.1 Deliver material to job site in original non-broken factory packaging, labelled with
manufacturer's density and thickness.


.2 Perform work at ambient and equipment temperatures as recommended by the adhesive
manufacturer.  Make good separation of joints or cracking of insulation due to thermal
movement or poor workmanship.


Part 2 Products


2.1 GENERAL


.1 Insulation Materials, Recovery Jackets, Vapour Barrier Facings, Tapes and
Adhesives: Composite fire and smoke hazard ratings shall not exceed twenty-five (25)
for flame spread and 50 for smoke developed rating when tested in accordance with
CAN4-S102, NFPA 255 or ASTM E84.


.2 Provide insulating materials and accessories that withstand service temperatures without
smoldering, glowing, smoking or flaming when tested in accordance with ASTM C441.


.3 All insulation materials shall meet current Building Code Standards, and packages or
containers of such materials shall be appropriately labelled.


.4 Insulate fittings and valve bodies with preformed removable insulated fittings.
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2.2 MATERIALS


.1 Cold Piping Interior: Semi-rigid, pre-formed fibreglass or formed rigid mineral fibre
pipe insulation, with factory applied paintable canvas vapour barrier jacket, factory
moulded to conform with piping, "K" value:  maximum 0.035 W/m°C at 24°C.  Service
temperature:
-40°C to 150°C.


.2 Cold Piping Exterior:  Foamglass insulation with factory applied aluminum vapour
barrier jacket, factory moulded to conform with piping.  "K" value:  maximum 0.035
W/mC at 24C.  Service temperature: -40C to 150C.


.3 Recovery Jackets:  0.9 mm smooth aluminum sheet or paintable canvas for all new
insulated piping.


.4 Cold and hot water piping up to 115ºC:  As an alternate to formed fibreglass pipe
insulation, rigid phenolic closed cell foam insulation equal to Kingspan Koolphen K
CFC-free rigid phenolic insulation may be used. Product shall meet ASTM-E-84 and
ASTM-C-585-90 and ULC burn and smoke spread rating for non-combustible
installations (ULC-S102, S127).


2.3 BURIED PIPING


.1 Provide insulation for all buried piping with a soil cover of less than 2.5 metres in grassed
areas or less than 3.0 metres below roads, walkways and access pads.


2.4 ABOVE GROUND PIPING


.1 Provide insulation for all pipe and equipment with an operating surface temperature in
excess of 50C.  Use a minimum thickness of 25 mm.  Use greater thicknesses as
required to lower the outer skin temperature to below 40C.


.2 Provide insulation for all piping where heat retention is required, at the locations
indicated on the drawings and for other piping systems where insulation is indicated on
the process mechanical drawings.


.3 Provide insulation at pipe hangers and supports with factory applied vapour jacket and a
self sealing lap, manufactured specifically for use at support locations.  It shall be a
minimum of 200 mm long and of the same thickness as adjacent pipe insulation.


.4 Provide a suitable bonding agent to joint the preformed sections.


.5 On exterior piping, provide aluminum jacketing with a minimum thickness of 0.9 mm,
unless indicated otherwise.


.6 Provide aluminum banding, 12 mm wide by a minimum of 0.5 mm thick with matching
seals.


.7 Provide polypropylene jacketing at elbows, tees or other changes of direction and where
indicated.  Use the heat-shrink type jacketing, with a minimal thickness of 0.1 mm.
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.8 On interior piping, provide paintable canvas jacketing, ULC listed, 0.27 kg/m2 minimum.


Part 3 Execution


3.1 PREPARATION


.1 Do not install insulation and recovering before piping and equipment has been tested and
approved.


.2 Ensure surface is clean and dry prior to installation.  Ensure insulation is dry before and
during application.  Finish with systems at operating conditions.


3.2 INSTALLATION


.1 Ensure insulation is continuous through inside walls and floor penetrations.  Pack around
pipes with fire proof self-supporting insulation material, properly sealed.


.2 Insulate piping and fittings as noted in the schedule below.  Insulate valves unless
otherwise noted.  Do not insulate unions, flanges (except on flanged valves if valve must
be insulated), "victaulic" couplings, strainers, (except on chilled water lines), flexible
connections and expansion joints.  Terminate insulation neatly with plastic material
trowelled on a bevel.


.3 Provide insulation on all process air pipes located in the building and tunnel areas.  Use
50 mm thick fibreglass insulation over the entire length of the pipe run except over
couplings, valves and meters.  Provide stainless steel bands over the insulation at a
maximum of 300 mm centres.


.4 Unless indicated otherwise, do not insulate water body valves.


.5 Terminate insulation 100 mm on each side of all flanges and grooved joint couplings.


.6 Finish insulation neatly on hangers, supports and other protrusions.


.7 Locate insulation or cover seams in least visible locations.  Locate seams on piping in
ceiling spaces on the underside of the pipe.


.8 Cover all insulated piping throughout with aluminum or paintable canvas recovery jacket
secured with aluminum bands on 200 mm centres or screws on 150 mm centres, unless
otherwise noted.  Lap joints 75 mm minimum. Align longitudinal seams in aluminum
recovering to shed water.  All bands and screws are to be accessible for service and
removal.


.9 Cold Piping: Seal lap joints with one hundred (100%) percent coverage of vapour barrier
adhesive.  Seal butt joints with 50 mm wide strips of vapour barrier sealed with vapour
barrier adhesive.  For fittings and valves, apply hydraulic insulating cement; or apply
factory fabricated insulation half shells, seal all laps and joints.


.10 Flare out staples may be used to secure jacket laps on hot systems.  Staples are to be
applied on 100 mm centres.
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3.3 PROCESS PIPE INSULATION INSTALLATION THICKNESS SCHEDULE


Piping or Equipment
Pipe Sizes
mm


Insulation
Thickness
(fibreglass)
mm


Insulation
Thickness
(closed cell
phenolic) mm


Recovery
Jacket


1. Raw water piping 200 100 100 Aluminum


END OF SECTION
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Part 1 General


1.1 WORK INCLUDED


.1 Supply and installation of hangers and supports for all process piping systems specified
in Section 11 80 00.  This section does not include pipe support for fire sprinkling
systems, pipe anchors, guides or seismic restraints.


.2 Engage a competent engineer to be responsible for the final aspects of the piping support
system design, including details and spacing of all supports.  The support system will
ensure that the weight of the pipework and the need for lateral and vertical support are
considered fully. Contractor to provide a complete piping system design as described in
Section 11 80 00.


1.2 RELATED WORK


.1 General Process Provisions: Section 11 00 50


.2 Process Equipment Installation: Section 11 02 00


.3 Piping Systems: Section 11 80 00


.4 Identification: Section 11 91 00


1.3 SUBMISSIONS


.1 Submit the following for information in accordance with Section 01 30 00:


.1 In piping layout drawings, indicate hanger and support locations and provide legend
summarizing load information and hanger and support component selection at each
location.


1.4 SERVICE CONDITIONS


.1 The intent of the drawings has been to indicate general arrangements and typical spacings
for pipe systems, but does not relieve the Contractor of the responsibility for the design
and supply of a complete and adequate support system.


.2 Provide hangers and supports specified in this Section to resist pipe loads occurring
primarily in the downward (gravity) direction.  For the purpose of pipe hanger and
support selection, this Section established pipe support classifications based on the
operating temperature of the piping contents.


.3 Pipe support classifications:


.1 Hot Systems:


.2 A-1:  40°C - 230°C
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.3 A-2:  230°C - 400°C


.4 A-3:  Over 400°C.


.5 Ambient systems:


.1 B-1:  15°C - 49°C.


.6 Cold systems:


.1 C-1:  0.5°C - 15°C


.2 C-2: -40°C - 0°C.


1.5 HANGER AND SUPPORT SELECTION


.1 Piping supports are generally not shown on the process mechanical layout drawings.
Therefore, select pipe hangers and supports as specified in this Section.  Typical support
details and structural attachments shown on the drawings indicate the level of quality that
will be considered acceptable. Where specific supports are illustrated on the process
mechanical or structural drawings or where a specific standard detail is noted on the
drawings, provide that type of support for that particular pipeline.


.2 Review the piping layout in relation to the surrounding structure and adjacent piping and
equipment before selecting the type of support to be used at each hanger point.


.3 Hangers and supports shall withstand all static and specified dynamic conditions of
loading to which the piping and associated equipment may be subjected.  As a minimum,
consideration shall be given to following conditions:


.1 Weights of pipe, valves, fitting, insulating materials, suspended hanger components,
and normal fluid contents.


.2 Weight of hydrostatic test fluid or cleaning fluid if normal operating fluid contents
are lighter.


.3 Reaction forces due to the operation of safety or relief valves.


.4 Wind, snow or ice loadings on outdoor piping.


.4 Size hangers and supports to fit the outside diameter of pipe, tubing, or where specified,
the outside diameter of insulation.


.5 Where negligible movement occurs at hanger locations, use rod hangers for suspended
lines, whenever practical.  Use bases, brackets or structural cross members for piping
supported from below.


.6 Hangers for the suspension of pipe and tubing sizes, 65 mm and larger shall be capable of
vertical hanger component adjustment under load.
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.7 Provide the supporting systems to allow for free or intended movement of the piping
including its movement in relation to that of connected equipment.


.8 Design the system to support the operating loads with a safety factor of 4.0.


.9 Where there is horizontal movement at a suspended type hanger location, select hanger
components to allow for swing.  The vertical angle of the hanger rod shall not, at any
time, exceed 4 degrees.


.10 No contact is allowed between a pipe and hanger or support components of dissimilar
metals.  Prevent contact between dissimilar metals when supporting copper tubing with
copper-plated, rubber, plastic or vinyl coated, or stainless steel hanger and support
components.


.11 Do not support piping from masonry wall construction.


.12 Do not use existing pipes and supports to support new piping unless otherwise specified.


.13 Do not attach pipe support components to equipment or pressure vessels unless otherwise
specified.


.14 Use stock hanger and support components wherever practical.


.15 Provide supplementary structural members, where structural bearings are not in suitable
locations.


.1 Make provision for expansion, contraction, slope and anchorage.


.2 Where necessary, pipe support systems shall withstand the additional load of
electrical or instrumentation trays.  Coordinate with other divisions.  Design and
provide support system accordingly.


Part 2 Products


2.1 ACCEPTABLE MANUFACTURERS


.1 The following manufacturers products to provide the specified features and to meet
specified operating conditions:


.1 B-Line


.2 Grinnell


.3 Powerstrut


.4 Superstrut


.5 Unistrut
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2.2 SUPPORT SPACING


.1 Maximum support spacing shall be as listed in the following table:


Maximum Spacing (m)
Pipe Size Stainless
Nominal PVC Steel


(mm)


30 and under 1.4 2.1
30 to 40 1.5 2.1
40 to 50 1.6 2.1
60 to 75 1.8 3.0


100 2.5 3.7
150 3.0 4.3
200 3.5 4.6
250 4.0 4.9
300 4.2 5.2
350 - 5.8
400 - 6.1
500 - 6.7


600 and greater - 6.7


.2 Provide additional supports at any valves or other heavy piping element.


2.3 MATERIALS


.1 Non-Corrosive Environments (Tunnels and Buildings):


.1 Unless otherwise specified, pipe hangers and supports, structural attachments,
fittings and accessories are hot-dipped galvanized after fabrication.


.2 Provide cadmium plated hardware (nuts, bolts, washers, threaded rods).


.3 Touch up cadmium and galvanized material with zinc rich coating where the
material has been cut.  Exposed bare steel is not acceptable.


.2 Exterior, Submerged or Corrosive Environments:


.1 Pipe hangers, supports, structural attachments, fittings, accessories and hardware are
all stainless steel.


.2 Any areas that may be considered corrosive and are in question should be reviewed
with the Engineer in advance of securing the materials.


.3 Provide AISI, Type 304 stainless steel concrete inserts.
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2.4 PIPE HANGERS AND SUPPORTS


.1 Type 1 - Clevis Pipe Hanger:  Provide carbon steel clevis hangers with configuration and
components as follows:


.1 Steel pipe (insulated) - B-Line B3100, Grinnell Figure 260, Superstrut C-710 or
Unistrut No. 24 with insulation shield.


.2 Steel pipe (uninsulated) - B-Line B3100, Grinnell Figure 260, Superstrut C-710 or
Unistrut No. 24.


.3 Cast and ductile iron pipe - B-Line B3102, Grinnell Figure 590, Superstrut C-710 or
Unistrut No. 24.


.4 Copper pipe (uninsulated) - shall be B-Line B3104 CT, Grinnell Figure CT-65,
Superstrut C-710 or Unistrut No. 51.


.5 Copper pipe (insulated) - B-Line B3100, Grinnell Figure 260, Superstrut C-710 or
Unistrut No. 24, with insulation shield.


.6 Plastic pipe - B-Line B3100, Grinnell Figure 260 or Unistrut No. 56.


.2 Type 2 - "J" Pipe Hanger:  Provide carbon steel hangers with configuration and
components equivalent to MSS Type 5.  Use only on uninsulated pipe, with configuration
and components as follows:


.1 Steel pipe - B-Line B3690, Grinnell Figure 67, Superstrut C-711 or Unistrut J1205-
J1280 Series.


.2 Copper and plastic pipe - B-Line B3690 (Plasticoat) Grinnell Figure 67 (plastic
coated), Superstrut C-711P or Unistrut J 1205N-J1280N series.


.3 Type 3 - Double Bolt Pipe Clamp:  Provide carbon steel pipe clamps, with configuration
and components as follows:


.1 Steel pipe (insulated) - B-Line B3144 or Grinnell Figure 295, with insulation shield.
Insulation shield is optional for hot and ambient systems.


.2 Steel pipe (uninsulated - B-Line B3144 or Grinnell Figure 295.


.3 Copper pipe (insulated only) - B-Line 3144 or Grinnell Figure 295, with insulation
shield.


.4 Type 4 - Adjustable Roller Hanger:  Provide cast iron rollers, carbon steel yoke and cross
bolt with configuration and components as follows:


.1 Steel pipe (insulated) - B-Line B3110, Grinnell Figure 181 or Superstrut C-729, with
insulation shield.
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.2 Steel pipe (uninsulated) - B-Line B3110, Grinnell Figure 181 or Superstrut C-729.


.3 Copper pipe (insulated only ) - B-Line B3110, Grinnell Figure 181 or Superstrut C-
729, with insulation shield.


.4 Plastic pipe - B-Line B3110, Grinnell Figure 181 or Superstrut C-729.


.5 Type 5 - Single Pipe Roll:  Provide cast iron rollers and sockets, and steel cross rods with
configuration and components as follows:


.1 Steel pipe (insulated) - B-Line B3114, Grinnell Figure 171 with insulation shield.


.2 Steel pipe (uninsulated) - B-Line B3114, Grinnell Figure 171.


.3 Plastic pipe - B-Line B3114, Grinnell Figure 171.


.6 Type 6 - Framing Channel Pipe Clamp:  Provide steel pipe clamps with hot dipped
galvanized finish and material thickness as listed below:


.1 Steel pipe (uninsulated) - B-Line 2007, Powerstrut PS1100, or Unistrut P1009
Series:


Pipe Diameter Thickness
mm mm


10 and 12 1.6
20 to 32 2.0
38 to 75 2.8
90 to 125 3.2


150 to 200 3.6


.2 Steel pipe (insulated);  as per 2.4.6.1 with insulation shield.


.3 Copper (uninsulated) and plastic pipe, B-Line B2033 Series, Powerstrut PS1200 or
Unistrut P2024C and P2024PC Series B-Line.  Provide a copper-plated, plastic
coated or lined with a dielectric material on pipe clamps.


Pipe Diameter Thickness
mm mm


10 to 25 1.6
32 and 38 2.0
50 to 75 2.8


100 3.2


.4 Copper (insulated); as per 2.4.6.3 with insulation shield.


.7 Type 7 - U-Bolt:  Provide carbon steel U-bolts with configuration as follows:
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.1 Steel pipe (uninsulated) - Grinnell Figure B-Line B3188 or Superstrut H-115.


.2 Steel pipe (insulated) - Grinnell Figure 137, B-Line B3188 or Superstrut H-115 with
insulation shield.


.3 Cast and ductile iron pipe - Grinnell Figure 137, B-Line B3188 or Superstrut H-115.


.4 Copper pipe (uninsulated) - B-Line B3501 CT, Grinnell Figure 137C, Superstrut H-
115 (with plastic coating) or Unistrut No. 13 (with plastic coating).


.5 Copper pipe (insulated) - Grinnell Figure 137 or B-Line B3188, Superstrut H-115
with insulation shield.


.6 Plastic pipe - Grinnell Figure 137C, B-Line B3188 or Superstrut H-115 (with plastic
coating).


.8 Type 8 - Adjustable Pipe Roll Support:  Provide cast iron rollers and sockets, and carbon
steel cross rod and support rods with configuration and components as follows:


.1 Steel pipe (insulated) - B-Line B3122 or Grinnell Figure 177 with insulation shield.


.2 Steel pipe (uninsulated) - B-Line B3122 or Grinnell Figure 177.


.3 Copper pipe (insulated only) - B-Line B3122 or Grinnell Figure 177 with insulation
shield.


.4 Plastic pipe - B-Line B3122 or Grinnell Figure 177.


.9 Type 9 - Welded Pipe Stanchion:  Provide a carbon steel, standard schedule pipe
stanchion, cut pipe to match contour of pipe elbow.  Use only for ambient commodity
systems.


.10 Type 10 - Pipe Stanchion saddle:  Provide carbon steel saddles and yokes as follows:


.1 Steel pipe (insulated) - B-Line B3900 or Grinnell Figure 259 with insulation shield.


.2 Steel pipe (uninsulated) - B-Line 3090 or Grinnell Figure 259.


.3 Cast and ductile iron pipe - B-Line 3090 NS or Grinnell Figure 259.


.4 Copper pipe (uninsulated) - B-Line B3090 or Grinnell Figure 259 with insulation
shield or lined with dielectric material.


.5 Copper pipe (insulated) - B-Line B3090 or Grinnell Figure 259 with insulation
shield.


.6 Plastic pipe - B-Line B3090 or Grinnell Figure 259.
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.11 Type 11 - Offset Pipe Clamp:  Provide carbon steel pipe clamps with con-figuration and
components as specified and to the most standard design manufactured by a pipe hanger
component manufacturer:


.1 Steel pipe (insulated) - B-Line B3148 or Grinnell Figure 103 or with insulation
shield.


.2 Steel pipe (uninsulated) - B-Line B3148 or Grinnell Figure 103.


.3 Cast and ductile iron pipe - B-Line B3148 NS or Grinnell Figure 103.


.4 Copper pipe (insulated) - B-Line B3148 or Grinnell Figure 103 or with insulation
shield.


.5 Copper pipe (uninsulated) - B-Line B3148 or Grinnell Figure 103 lined with
dielectric material.


.6 Plastic pipe - B-Line B3148 or Grinnell Figure 103.


.12 Type 12 - Riser Clamp:  Provide carbon steel riser clamps with configuration and
components as follows:


.1 Steel pipe (insulated) - B-Line B3373 or Grinnell Figure 261, Superstrut C-720 or
Unistrut No. 82.


.2 Steel pipe (uninsulated) - B-Line B3373 or Grinnell Figure 261, Superstrut C-720 or
Unistrut No. 82.


.3 Cast and ductile iron pipe - B-Line B3373 or Grinnell Figure 261, Superstrut C-720
or Unistrut No. 82


.4 Copper pipe (insulated) - B-Line B3373 CT, Grinnell Figure 261, Superstrut C-720
or Unistrut No. 82.


.5 Copper pipe (uninsulated) - B-Line B3373 CT, Grinnell Figure CT-261, Superstrut
C-720 or Unistrut No. 84.


.6 Plastic pipe - B-Line B3373, Grinnell Figure 261C, or Superstrut C-720 or Unistrut
No. 82.


.13 Type 13 - Framing Channel Pipe Strap:  Provide carbon steel pipe strap with
configuration as follows:


.1 Steel pipe (uninsulated) - B-Line B2400 Series, Powerstrut PS3126, Superstrut
C-708-U or Unistrut P2008 Series.


.2 Steel pipe (insulated) - B-Line B2400 Series, Powerstrut PS3126, Superstrut C-708-
U or Unistrut P2008 Series with insulation shield.
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.3 Copper pipe (uninsulated) - B-Line B2400 Series, Powerstrut PS3126, Superstrut
C-708-U or Unistrut P2008 Series with insulation shield.


.4 Copper pipe (insulated) - B-Line B2400 Series, Powerstrut PS3126, Superstrut C-
708-U or Unistrut P2008 Series with insulation shield.


.5 Plastic pipe - B-Line B2400 Series, Powerstrut PS3126, Superstrut C-708-U or
Unistrut P2008 Series.


.14 Rack and Trapeze Supports:


.1 Unless otherwise specified, provide steel trapeze and pipe rack components having a
minimum thickness of 2.8 mm with a maximum deflection 1/240 of the span.
Framing channel as specified in 2.4.16.5.


.2 Type 20 - Trapeze Pipe Support:  Trapeze pipe support cross members as specified
in 2.4.16.5.  Provide 41 mm square carbon steel flat plate fittings of stranded design
manufactured by framing channel manufacturer, B-Line B202-2, Powerstrut PS619
or Unistrut P1062 Series.


.3 Type 21 - Pipe Rack Support:  Post and cross member framing channels, as specified
in 2.4.16.5.  Provide carbon steel pipe rack fittings of standard design manufactured
by framing channel manufacturer.  Provide gusset type, 90-degree fittings, B-Line
B844, Grinnell PS3373 or Unistrut P2484.  Post base fittings as specified in
2.4.15.14.


.15 Structural Attachments:


.1 Type A - Malleable Iron Concrete Insert:  Provide malleable iron concrete inserts;
B-Line B3014, Grinnell Figure 282 or Unistrut M2808.


.2 Type B - Side Beam Bracket:  Provide malleable iron bracket;  Grinnell Figure 202
or B-Line B3062.


.3 Type C - Malleable Beam Clamp With Extension Piece:  Provide malleable iron
clamp and extension pieces with steel tie rods;  Grinnell Figure 218 with Figure 157
extension piece or B-Line B3054.


.4 Type D - Steel Beam Clamp With Eye Nut:  Provide forged steel beam clamps and
eye nuts;  Grinnell Figure 292, B-Line B3291 series.


.5 Type E - Steel channel clamp:  Provide malleable iron clamp and heel plates, and
steel bolts and nuts;  Grinnell Figure 226.


.6 Type F - Welded Beam Attachment:  Provide carbon steel beam attachments;  B-
Line B3083 or Grinnell Figure 66.


.7 Type G - Adjustable Beam Attachment:  Provide carbon steel beam attachments,
B-Line B3082, Unistrut P1737 or Powerstrut PS2648.
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.8 Type H - Double Channel Bracket:  Provide single channel attachment as specified
in 2.4.16.5.  Provide a carbon steel double framing channel cantilever bracket
assembly;  B-Line B297-12 through B297-36, Powerstrut PS809 or Unistrut P2542
series.


.9 Type J - Single Channel Bracket:  Provide single channel attachment as specified in
2.4.16.5.  Provide a carbon steel single framing channel cantilever bracket assembly;
B-Line B198-6 through B198-24, Powerstrut PS661 or Unistrut P2231 through
P2234.


.10 Type K - Wall Mounted Channel:  Provide 41 mm x 62 mm carbon steel framing
channel;  B-Line B12 or Unistrut P5500.


.11 Type L - Pipe Stanchion Attachment:  Provide minimum 12 mm thick carbon steel
baseplate.  Anchor bolt holes:  1.6 mm larger than bolt diameter. Provide non-shrink
grout between the baseplate and upstand.


.12 Type M - Welded Steel Bracket:  Provide carbon steel brackets which comply with
MSS Type 32 and FEDSPEC Type 33 for medium welded bracket:  Grinnell
Figure 195.  Heavy welded bracket to comply with MSS Type 33 and FEDSPEC
Type 34;  Grinnell Figure 199.


.13 Type N - Cast Iron Bracket:  Provide cast iron brackets;  Grinnell Figure 213.


.14 Type P - Framing Channel Post Base:  Provide carbon steel post bases of stranded
design manufactured by framing channel manufacture.  Single channel:  Unistrut
P2072A, B-Line B280 Powerstrut PS3025.  Double channel:  Unistrut P2073A, B-
Line B281 or Powerstrut PS3064.


.15 Type Q - Continuous Concrete Inserts:  Provide 300 mm long carbon steel concrete
inserts;  Unistrut P3253.


.16 Accessories:


.1 Weldless Eye Nut:  Provide forged steel eye nuts and comply with MSS and
FEDSPEC Type 17;  Grinnell Figure 290 or B-Line B3200.


.2 Welded Eye Rod:  Provide carbon steel eye rods with eye welded closed.  Inside
diameter of eye to accommodate a bolt diameter 3.2 mm larger than the rod
diameter;  Grinnell Figure 278 or B-Line B3211.


.3 Turnbuckle:  Provide forged steel turnbuckles;  Grinnell Figure 230 or B-Line
B3202.


.4 Framing Channels:  Provide 41 mm x 62 mm roll formed carbon steel framed
channel, having a thickness of 2.7 mm.  Channel to have a continuous slot along one
side with in-turned clamping ridges.  Single Channel:  Unistrut P5500.  Double
Channel:  Unistrut P5501.
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.5 Anchor bolts to Section 05 50 00.


2.5 HANGER RODS


.1 Rod material shall conform to ASTM A307 as a minimum, and shall be cadmium plated
in non-corrosive interior spaces, stainless steel in exterior, submerged or corrosive
applications, threaded on both ends or continuous threaded and sized as specified.


.2 Hanger rod sizing, as a minimum shall be as follows:


Pipe Size Hanger Rod
Nominal Diameter


(mm) (mm)


50 10
75 12
100 16
150 20
200 22
250 25
300 25
400 29
500 38
600 44


2.6 BASE ELBOWS


.1 Where elbows change the run of a horizontal pipe to a vertical direction, supports shall be
secured to the elbow.


.2 Dimensions for the supports shall be as follows:


Pipe Size Support Pipe
Nominal Diameter Base Plate


(mm) (mm) (mm x mm)


100 50 Schedule 40 100 x 6
150 75 Schedule 40 125 x 6
200 100 Schedule 40 150 x 6
250 100 Schedule 40 150 x 6
300 150 Schedule 40 200 x 10
350 200 Schedule 40 250 x 10
400 200 Schedule 40 250 x 10
500 250 Standard Weight 300 x 10
600 300 Standard Weight 350 x 10
750 350 Standard Weight 400 x 10


1050 350 Standard Weight 400 x 10
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.3 Gauge piping: In general, support elbow stanchions for gauge stainless steel piping shall
be of the same diameter as the pipe.
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2.7 THERMAL PIPE HANGER SHIELD


.1 Provide thermal shields at hanger, support and guide locations on pipe requiring
insulation.  The shield consists of an insulation layer encircling the entire circumference
of the pipe and a steel jacket encircling the insulation layer. The thermal shield is the
same thickness as the piping system insulation.  Use standard shield for hot systems and
vapour barrier shield for cold systems.  Use stainless steel band clamps to ensure against
slippage between the pipe wall and the thermal shield.


.2 Standard Shield:


.1 Insulation:


.1 Hydrous calcium silicate, high density, waterproof.


.2 Compressive strength:  700 kPa average.


.3 Flexural strength:  500 kPa average.


.4 R unit:  2.16 at 37.8°C mean.


.5 Temperature range: -7°C to 260°C.


.6 Steel Jacket:  Galvanized steel, thickness as per manufacturer's standards, supplied
for the given pipe size.


.7 Connection:  Provide butt connection shield to pipe insulation.  Steel jacket and
insulation to be flush with end.


.2 Vapour Barrier Shield:


.1 Insulation:


.1 Hydrous calcium silicate, high density, waterproof.


.2 Compressive strength:  700 kPa average.


.3 Flexural strength:  500 kPa average.


.4 R. unit:  2.16 at 37.8°C mean.


.5 Temperature range: -7°C to 260°C.


.2 Steel Jacket:  Galvanized steel, thickness as per manufacturer's standards, supplied
for the given pipe size.


.3 Connection:  Provide butt connection shield to pipe insulation.  Insulation to
extend 25 mm each side of steel jacket for vapour-tight connection to pipe
insulation vapour barrier.







Town of Fort Smith Section 11 80 90
Raw Water Intake Rehabilitation Page 14 of 15
60700851 May 2024


PROCESS PIPE HANGERS AND SUPPORTS


Part 3 Execution


3.1 HANGER AND SUPPORT LOCATION


.1 Locate hangers and supports as near as possible to concentrated loads such as valve,
flanges, etc.  Locate hangers, supports and accessories within the maximum span lengths
specified on drawings to support continuous pipeline runs unaffected by concentrated
loads.


.2 Provide hangers and/or base supports within one metre of each change in direction on
each leg, on one side of each valve, and on the first spool piece or fitting extending from
a piece of equipment.


.3 Locate hangers and supports to ensure that connections to equipment, tanks, etc. are
substantially free from loads transmitted by the piping.


.4 Ensure that where piping is connected to equipment, a valve, piping assembly etc. that
will require removal for maintenance, the piping will be supported in such a manner that
temporary supports will not be necessary for this procedure.


.5 Support piping so that no pockets will be formed in the span due to sagging of the pipe
between supports caused by the weight of the pipe, medium in the pipe, insulation, valves
and fittings.


.6 Install spring hangers where required to offset expansion in horizontal runs which follow
long vertical risers.


3.2 INSTALLATION


.1 Welded and bolted attachments to the building structural steel to be in accordance with
the requirements of Section 05 50 00.  Unless otherwise specified, do not drill or burn
holes in the building structural steel.


.2 Do not use hanger components for purposes other than for which they were designed.  Do
not use hanger components for rigging and erection purposes.


.3 Install items to be embedded before concrete is poured.  Fasten embedded items securely
to prevent movement when concrete is poured.


.4 Aluminum or galvanized steel clips shall be used to support piping from aluminum or
steel structural members.  Where metals of different type are to be connected, provide
isolation to prevent galvanic corrosion.


.5 Use embedded anchor bolts instead of concrete inserts for support installation in areas
below water surface or normally subjected to submerging.


.6 Install thermal pipe hanger shields on insulated piping at required locations during hanger
and support installation.  Butt joint connections to pipe insulation shall be made at the tie
of insulation installation in accordance with the manufacturer's recommendation.
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.7 All minor modifications to accommodate installed equipment and structural components
are subject to review.  Do not commence work on related piping until written acceptance
has been received.


.8 Include any piping support modifications on the shop drawings submitted prior to
fabrication or installation.


.9 Prior to installation, inspect and field measure to ensure that previous work is not
prejudicial to the proper installation of piping.


.10 Hanger and support components in contact with plastic pipe shall be free of burrs and
sharp edges.


.11 Rollers shall roll freely without binding.


.12 Finished floor beneath Type L structural attachments and framing channel post bases
shall be roughed prior to grouting.  Grout between base plate and floor shall be free of
void of foreign material.


.13 Cut and drill baseplates to specified dimensions prior to welding stanchions or other
attachments and prior to setting anchor bolts.


.14 Provide plastic or rubber end caps at the exposed ends of all framing channels that are
located up to 2100 mm above the floor.


.15 Review the drawings prior to installation of piping, conduit, and fixtures by this or any
other division.  Identify any conflicts and confirm the routing of each section of pipe
work prior to commencement of installation.  Advise of any conflicts with existing
services.  Where necessary, amend the routing of pipework to avoid conflict and provide
shop drawings showing proposed routing.


3.3 ADJUSTMENT


.1 Adjust hangers and supports to obtain required pipe slope and elevation.  Use shims made
of material that is compatible with the piping material.  Adjust stanchions prior to
grouting of baseplates.


END OF SECTION
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Part 1 General


1.1 DESCRIPTION


.1 This Section specifies the supply, installation and testing of process valves used for
isolation, manual throttling, and bypass.


1.2 DEFINITIONS


.1 Valve Identification:  Valves are identified in the drawings by valve symbols. Refer to
the Drawings for lists of valve symbols and labels.


.2 Detailed Valve Specification Sheets:


.1 Detailed valve specification sheets are provided in Section 11 85 30 – Detailed
Process Valve Specification Sheet for each type of valve which is:


.1 Identified in the drawings with a valve symbol and/or,


.2 Described in Part 2 of this specification section and Section 11 91 00.


.2 Where there is a conflict between valves described in this Section and other valves
described in Division 11, Division 15 and Division 16, conform to the most stringent
requirements.


.3 Instrument Data Sheets for Actuated Control Valves


.1 Division 17 specifies the supply and installation of actuated control valves, complete
with actuator, position indicator, and other ancillaries.  Valve bodies for these
products will comply with the requirements as specified this Section.


.4 Abbreviations used in Detailed Valve Specification Sheets:


AVV - Air / Vacuum Valve


CV - Check Valve


GV - Gate Valve


MV - Mud Valve


PSV - Pressure Safety Valve


KV - Knife Gate Valve


PV - Plug Valve


1.3 SYSTEM RESPONSIBILITY


.1 Unit Responsibility
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.1 Assign unit responsibility to the Valve Supplier for providing a fully functioning and
operable system in accordance with the performance specification of this Section.


.2 Valve Supplier takes responsibility to ensure the compatibility between the valve body and
the actuator, including sizing and mounting requirement of the actuator.


.3 Valve Supplier takes responsibility to ensure the mounting orientation of the mated
actuator provided is suitable for the location as indicated on Drawings.


1.4 SUBMITTALS FOR REVIEW


.1 Shop Drawings:  Submit the following information in accordance with Section 01 30 00 –
Submittals.


.1 Catalog cuts and/or shop drawings for each type of valve indicating the valve
number, materials of construction, dimensions, head loss characteristics through the
valve, operating torque and valve end configuration.


.2 An amended Detailed Valve Specification Sheet for all valves.  Indicate with check
marks where the valve supplied meets the requirements specified and with written
amendments where the product differs from the specification.


.3 Operating and Maintenance data for incorporation in operation and maintenance
manual, as specified in Section 01 75 00 – Spare Parts and Maintenance Materials..
Include complete description of operation together with detailed drawings, a
complete list of replacement and repair parts, and parts manufacturer's identifying
numbers.


1.5 SHIPMENT, PROTECTION AND STORAGE


.1 Deliver valves to Work Site in accordance with manufacturer’s specifications, and using
loading methods which do not damage casings or coatings.


.2 Valves will be clearly tagged with identification, stating size, type, coatings and mating
parts.


.3 Store on-site until ready for incorporation in the work using methods recommended by
the manufacturer to prevent damage, undue stresses, or weathering.


Part 2 Products


2.1 GENERAL


.1 Provide valves of the same type, size range and service from a single manufacturer.


.2 Provide new, unused valves for the work.


.3 Valve materials to be free from defects or flaws, with true alignment and bores.
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.4 Unless otherwise indicated on the Process and Instrumentation drawings or specified in
Division 17, valves shall be the same size as the pipe run in which they are to be
installed.


.5 Clearly mark valve bodies in raised lettering to indicate the valve type, rating, and where
applicable, the direction of flow.  Conform to MSS SP25 Standard Marking System for
Valves, Fittings, Flanges and Unions.


.6 Provide padlockable lockout feature on all sizes of the following valve types:


.1 Automated Control Valves (electric and pneumatic); FCV and XV only.  Refer to
the Drawings for abbreviation definitions.


.2 Specialty Valves; PRV only.  Refer to the Drawings for abbreviation definitions.


.3 Manual Isolation and Shut-off Valves; BF and BV only.


.7 Specific requirements for the materials, ratings and service conditions for each valve are
listed in Section 11 85 30 – Detailed Process Valve Specification Sheet.


.8 Valves to open counter-clockwise.


.9 All surfaces in contact with potable water shall be constructed of materials certified as
suitable for contact with drinking water by an accredited certification organization in
accordance with ANSI/NSF 61 “Drinking Water System Components – Health Effects”


2.2 DRAWINGS


.1 The process and instrumentation drawings (P&ID’s) indicate major process valves
required for the process to operate as intended.


.2 The detailed process drawings and process standard drawings indicate the valves on the
process schematics plus other valves required for isolation.


.3 In pipe runs, less than 100 mm diameter, in addition to the valves indicated on the
P&IDs, detailed drawings and standard drawings, provide isolation valves in accordance
with the detail piping specification sheets in Section 11 85 30 in straight pipe runs at
intervals no greater than 60 m and at takeoffs to individual services.  Provide ball
isolation valves in pipe of 65 mm diameter and less, or in pipe of less than 100 mm
diameter and carrying solids.  Provide butterfly isolation valves in pipe of 75 mm
diameter and greater and not carrying solids.


.4 Provide drain, air vent, and flushing connections in accordance with Section 11 80 00.


.5 Unless otherwise specified, provide gate valves 400 mm and larger with a bypass valve
sized in accordance with AWWA C500.
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.6 Where a valve may be required for the process to function correctly or is required to
satisfy fire and safety codes but it is not shown in the drawings, inform the Engineer and
provide details and suggestions for remedial action.  Do not commence piping in the
related pipe run until obtaining the Engineer's approval.


2.3 VALVE ENDS


.1 In pipe runs less than 75 mm diameter provide valves with female threaded ends, unless
indicated otherwise.  Threads to conform to ANSI B1.20.1.


.2 Valves in pipe runs equal to or greater than 75 mm diameter to be flanged unless
indicated otherwise.


.3 For cast iron body valves, drill flanges to Class 125 pattern conforming to ANSI B16.1.
For steel body valves, flanges to be Class 150 pattern or Class 300 pattern conforming to
ANSI B16.5 or as noted in Section 11 00 50 – General Process Provisions.


.4 Do not use grooved joint valve ends.


.5 Use flanged joints for buried and exterior valves.  The flanges are to be compatible with
the pipe and jointing technique used.


.6 Use flanged joints for buried butterfly valves.


.7 Lug style wafer body valves shall have tapped holes, suitable for the bolt spacing of the
pipe flanges placed on either side.


.8 Wafer body valves shall have positioning holes, suitable for the bolt spacing of the pipe
flanges placed on either side.


.9 Use wafer body butterfly valves only for control applications, and only if other valve(s)
are provided for blocking and isolation.  Use lug style or flanged wafer body butterfly
valves if the function is blocking and isolation, including control valves where separate
block and isolation valves are not provided.


.10 For gate valves, end flanges shall be integral with the gate valve body and be faced and
drilled in accordance with ANSI B16.1, Class 125 flanges.


2.4 MANUAL OPERATORS


.1 Provide valves with manual operators unless specifically indicated otherwise on the
process schematic drawings, mechanical drawings, in Section 11 00 50 – General Process
Provisions, Division 17 or the Instrumentation Specification sheets.


.2 For hand wheels, clearly show the direction of opening in raised lettering and symbols.
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.3 Hand wheel diameter to conform to the following:


Nominal Valve Diameter
(mm)


Minimum Hand Wheel Diameter
(mm)


12 50
20 50
25 60
38 75
50 85
65 105
75 200
100 250
150 300
200 350
250 400
300 450
350 450
400 550
450 600
500 600


600 and up 600


.4 The maximum rim pull on a hand wheel not to exceed 300 N when one side of the valve
is at test pressure and the other side is at atmospheric pressure.  Where a shaft mounted
hand wheel would require greater than this force to operate, provide a gear operator.
Unless different operators are scheduled or shown in the drawings, conform to the
following minimum requirements:


.1 Gate Valves:  less than 300 mm, hand wheel; equal to or greater than 300 mm, gear
operator.


.2 Knife Gate Valves:  less than 300 mm, hand wheel; equal to or greater than 300 mm,
gear operator.


.3 Globe and Needle Valves:  less than 200 mm, hand wheel; equal to or greater than
200 mm, gear operator.


.5 Match existing operating nuts.  Provide two eight-point operating wrenches.


.6 Supply stem extensions and valve boxes for buried valves and stem extensions for
submerged valves as specified in the drawings and in Clause 2.5 of this Section.


.7 Provide two (2) operating tees.
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.8 Lever operators to conform to the following dimensions:


Nominal Valve Diameter
(mm)


Minimum Length of Lever
(mm)


6 80
12 80
20 100
38 150
50 150
65 150
75 175
100 225
150 250
200 300
250 450
300 450


.9 Quarter turn lever operators to be perpendicular to the pipe run when the valve is closed.


.10 Lever operators on ball valves to be two position.  Provide butterfly valves with ten (10)
position latching levers except where used to balance air flows.  Where used to balance
air flows provide infinite position, screw down levers.


.11 The maximum pull at the end of the lever arm not to exceed 300 N when one side of the
valve is at test pressure and one side is at atmospheric pressure.  Where greater than this
force would be required to operate the valve with a lever, provide a gear operator.  Unless
different operators are scheduled or shown in the drawings, conform to the following
minimum requirements:


.1 Ball Valves:  less than 150 mm, lever operator; greater than or equal to 150 mm,
gear operator.


.2 Butterfly Valves:  less than 250 mm, lever operator; greater than or equal to
250 mm, gear operator.


.12 Gear operator to be worm gear type, equipped with a hand wheel and a visual indicator of
the valve position.  Equip operators with adjustable mechanical stop-limiting devices to
prevent over-travel of the disc/ball in the open and closed positions and which are self-
locking and designed to hold the valve in any intermediate position between full open and
full closed.  Gear operators shall be grease lubricated.


.13 Operators for exposed service shall be gasketed for weatherproof service.  Place gear
boxes above ground and liquid surfaces.


.14 For manual valves on lines 75 mm and greater, mounted over 2.0 m above the operating
floor, provide chain wheel gear operators.  Design the operator so that a force of 150 N is
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sufficient to open the valve when one side of the valve is at test pressure and the other
side is at atmospheric pressure.  The chain pulley to mesh positively with the chain.
Extend the chain from the valve operator to operating height 1.2 m above the floor or as
directed by the Engineer.  The exact dimensions shall be field determined.  Provide
approved chain hooks where required to prevent chain from hanging within traffic paths.


2.5 STEM AND COUPLINGS


.1 Provide operating stems and couplings of stainless steel.


.2 Provide the stem with a slenderness ratio (L/R) less than 200.


.3 Hollow stems are acceptable but they must be provided with stem guides (mounting
brackets) and thrust bearings designed to carry the weight of the stem extension,
eliminate load on the stem, and prevent buckling.


.4 Machine cut the threaded portion of the stem.


.5 For stems in more than one (1) piece and with a diameter of 44.5 mm and larger, join the
different sections together by threaded and bolted connections.


.6 Groove and key the couplings.  The couplings are to be of greater strength than the stem.


.7 Provide stem guides of stainless steel, type 304 and UHMWPE bushed.


2.6 VALVE STEM EXTENSIONS


.1 Provide valve stem extensions where additional clearance is required for pipe insulation,
for all submerged or buried valves and other locations where valve operation without the
extension is difficult, and in manholes.


.2 Where angle valve stem extensions are employed, they shall be angle geared.  Universal
joint types are not permitted.


.3 For all valves equal to or greater than 150 mm requiring stem extensions, provide
pedestal mounted operators as shown on the process mechanical drawings and standard
details.


2.7 VALVE BOXES


.1 Provide valve boxes for all buried valves as per the process mechanical and civil
drawings and standard details.


2.8 PRESSURE (SELF) REGULATING VALVES


.1 Approved manufactures for the pressure regulating (reducing) valves for this project have
been specified under Section 23.
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.2 The table below indentifies the number pressure reducing valves which are to be supplied
by the Contractor separately from those supplied as part of package systems.  Settings of
these values will be coordinated during the shop drawing review stage as they are
dependent upon the equipment procured by the Contractor


.1 20 mm Diameter Valve – Six (6) required (Watts 25-AUB-Z3)


.2 25 mm Diameter Valve – Five (5) required (Watts 25-AUB-Z3)


.3 32 mm Diameter Valve – One(1) required (Watts 25-AUB-Z3)


.4 40 mm Diameter Valve – Two (2) required (Singer 106 Hydraulic Control PRV)


.5 50 mm Diameter Valve – One (1) required (Singer 106 Hydraulic Control PRV)


.6 75 mm Diameter Valve – Four (4) required (Singer 106 Hydraulic Control PRV)


.7 100 mm Diameter Valve – One (6) required (Singer 106 Hydraulic Control PRV)


.3 One further addition pressure reducing valve is to be provide to reduce the pressure of the
water supplied once the new high lift pumps are online.  A Single 106 valve fitted with a
160 Pressure Reducing Pilot and anti cavitation basket will be procured, installed and
configured for lower pressures as part of this contract.  When the new high lift pump
system is brought online in the future, this valve will be re-configured to suit.  The
requirements of this valve are:


.1 Location – Process service water takeoff from future high lift pump discharge header


.2 Flow through valve – 40 L/sec


.3 Inlet Pressure - 250 psi


.4 Discharge Pressure – 100 psi


.5 ΔP = 150 psi


.6 Anti Cavitation Required – Yes


.4 A pressure sustaining valve is to be provide as part of this contract to maintain the reuired
backpressure on the membrane system.  A Single 106 / 206 valve will be procured,
installed and configured for lower pressures as part of this contract.  The requirements of
this valve are:


.1 Location – Membrane permeate (outlet) pipework (400-PER-SS) prior to the inlet to
the clearwell


.2 Flow through valve – 220 L/sec


.3 Inlet Pressure – 2 to 4 psi
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PROCESS VALVE


.4 Discharge Pressure – 0 psi (atmosphere)


.5 ΔP = 4 psi


.5 The standard design for pressure self regulating valves Singer Series 106 / 206.  The
materials of construction are to be suitable for the commodity being handled and the main
valve is to be epoxy coated internally and externally with a NSF 61 certified coating.


.6 All valves are to be supplied with a pilot strainer and isolation valves.


.7 To prevent vibration and excessive force on the pipework, all values are to be
independently supported.  The discharge from the valve is also to be supported for the
same reasons.


.8 Supplier to confirm valves have been correctly sized for the duty and material conveyed.
Confirmation or alternate models to be submitted during shop drawing reviews.


2.9 PRESSURE OR VACUUM SAFETY VALVES (PSV)


.1 Pressure or vacuum safety (PSV) valves shall be supplied, installed and calibrated under
this Division.  The table below indentifies those valves which are to be supplied by the
Contractor separately from those supplied as part of package systems
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50 mmRaw
Water Pump


Header
N/A Raw Water


Pumps
180 – Raw


Water 100
0


(Atm)
100 n/a


Singer 4-
A106-RPS-


150F


.2 The standard for PSVs for water application is the Singer Series 106 Series.  For Sludge
application the standard is a APCO Series 3000 Surge Release Valves (provide with spring
guards)   The materials of construction are to be suitable for the commodity being handled
and the main valve is to be epoxy coated internally and externally with a NSF 61 certified
coating.


.3 All valves are to be supplied with a pilot strainer and isolation valves.


.4 To prevent vibration and excessive force on the pipework, all values are to be
independently supported.  The discharge from the valve is also to be supported for the
same reasons.
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PROCESS VALVE


.5 Supplier to confirm valves have been correctly sized for the duty and material conveyed.
Confirmation or alternate models to be submitted during shop drawing reviews.


2.10 COMBINED AIR/VACUUM VALVES (AVV, OR CAV)


.1 Air/vacuum (AVV) valves shall be supplied, installed and calibrated under this Division.


.2 Two type of AVV valves are to be used of this project


.3 Design a valve to release accumulated exhaust air under pressure from pump column
piping upon pump startup, and allow air to re-enter column piping when pump shut down


.1 The standard for air/vacuum values is APCO 140DAT series, with materials suitable
for the commodity being handled:


.1 Cast iron body, cover, and baffle.  Internal and external surfaces of the valve to be
epoxy coated with NSF 61 certified coating


.2 Stainless steel float, center guided for positive sealing


.3 Equip with adjustable throttling device to regulate flow of air during system startup
and shutdown


.4 Valve designed specifically for air relief from vertical turbine pump discharge line


.5 Install valve with isolation valve to allow maintenance.


.2 During pump startup, valve shall release air from piping system, and close watertight
when water enters valve and air exhausted. When pump shut down, valve shall open
and allow air to re-enter piping system.


.3 AVV valves for vertical turbine pumps that shall be supplied, installed and calibrated
under this Division.  The table below indentifies those valves which are to be supplied
by the Contractor separately from those supplied as part of package systems
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PROCESS VALVE


2.11 AIR RELEASE VALVE


.1 Air Release (ARV) valves shall be supplied, installed and calibrated under this Division.
Design valve to release accumulated air under pressure.


.2 Design components for stresses occurring during continuous operation and additional
stresses during fabrication or erection.


.3 The standard for ARVs is APCO Model 50 or equal, with materials suitable for the
commodity being handled:


.1 Cast iron body and cover


.2 Stainless steel float and leverage mechanism


.3 Viton orifice button


.4 Install valve with isolation valve to allow maintenance.


2.12 PROTECTIVE COATINGS


.1 Unless otherwise specified, provide valves coated in accordance with Section 11 90 00 –
Factory Applied Protective and Maintenance and Corrosion Protection Coatings.


2.13 CATHODIC PROTECTION


.1 Unless otherwise specified, provide cathodic protection to underground valves.


2.14 SPARE PARTS


.1 Provide one spare valve including the appropriate operator for each valve type and size.


.2 Provide a list of all spare parts which would be expected to be required under normal
conditions for a period of five years.  At the Engineer's request, provide a price for these
parts.


Part 3 Execution


3.1 PREPARATION


.1 The valve and piping arrangement indicated in the drawings is based on typical
dimensions for valves of the specified type.  Make the necessary modifications in the
piping to allow for discrepancies between the valve dimensions shown and those supplied
for the work.


.2 Prior to the installation of the valves, field measure and check all equipment locations,
pipe alignments, and structural installation.  Ensure that the valve location and orientation
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PROCESS VALVE


provides suitable access to manual operators and that sufficient space and accessibility is
available for pneumatic and electric actuators.


.3 Where conflicts are identified, inform the Engineer and initiate the necessary piping
modifications at no cost to the Owner.


3.2 VALVE INSTALLATION


.1 Install valves in conjunction with the piping described in Sections 11 00 50 – General
Process Provisions with control valves and their appurtenances described in Division 17.


.2 In horizontal pipe runs other than in locations where space does not permit, mount all
valves except for butterfly valves and trunnion ball valves with a vertical operating shaft
with the actuator at the top.  Avoid installing install a valve with the operator shaft
pointing down.


.3 Mount butterfly valves and trunnion ball valves with the shaft in a horizontal orientation
unless impractical.


.4 Mount valves in a position for easy access to the operators and maintenance personnel.


.5 When joining valves to pipe or fittings, do not over torque bolts to correct for
misalignment.


.6 Support valves in position using temporary supports until valves are fixed in place.


.7 Permanently support valves to prevent transmission of loads to adjacent pipework and/or
equipment.


.8 Where valves are installed in PVC pipework greater than 100 mm diameter, support
valves independently and brace against operating loads and torque to prevent
transmission of stresses to the adjacent pipework.


.9 Generally pipe supports and hangers are not shown unless for indication purposes only.


.10 Install gate valves in the closed position.


.11 Install valves which are bubble tight in one direction to seal in a direction opposite to
normal flow unless otherwise noted or directed by the Engineer.


.12 Unless otherwise specified, install single seated ball valves and knife gate valves with the
seat downstream.  Install at tank connections with seat away from tank.  Install on pump
discharge and suction lines with seat adjacent to the pump.


.13 Install all valves in accordance with the manufacturer's recommendations.


.14 Protect valves installed below grade with a shrink sleeve or polyethylene sheath attached
to the pipe with tape-wrap.
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PROCESS VALVE


.15 Insert wafer and lug wafer butterfly valves between the flanges in the closed position,
align and bolt finger-tight.  Then open the valve fully before torquing the bolts.  Test that
the disk does not catch the edge of the flange on closing and opening.


3.3 VALVE EXTENSIONS


.1 Install valve stem extensions where necessary to provide clearance from insulation.


3.4 INSULATION


.1 Install insulation and recovering as specified in Section 11 80 40 – Process Piping
Insulation if indicated on the drawings.


3.5 VALVE TESTING


.1 Ensure that the position indicated by the lever or actuator matches the actual position of
the valve.


.2 Operate valves under simulated and/or real process conditions to ensure they operate as
intended.


.3 Pressure test the valves in conjunction with the pipes in which the valves are installed as
specified in Section 11 00 50 – General Process Provisions.


END OF SECTION
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DETAILED PROCESS VALVE SPECIFICATION SHEETS


Part 1 General


1.1 DESCRIPTION


.1 The following pages provide a summary of the valve body materials, valve performances
and reference specifications for use in the Work and should be read in conjunction with
Sections 11 80 00 and 11 85 30. Furnish all valves in accordance with the requirements
of this section and those requirements of Sections 11 80 00 and 11 85 30.  Where there is
a conflict, conform to the most stringent requirements.


.2 The table in 1.2.1 below provides a list of the two or three letter valve abbreviations and
the corresponding full valve type names referenced in the following Detailed Valve
Specification Sheets.  Provide the valve type as indicated in the drawings by the valve
symbol shown.  See the valve tables within the detailed pipe specification sheets Section
11 80 60 for guidance to specific valve types suitable for a given commodity and line
size.  See the Detailed Valve Specification Sheets for information on the valves.


.3 Valves identified in the drawings with an equipment identification symbol or instrument
identification symbol are specified in Section 11 85 20.  Detailed Valve Specification
Sheets referenced by other sections are independent of the table below.


.4 Named Acceptable Products are shown to define basic materials and performance criteria
required for each valve type. Modify valves as specified to meet the service requirements
of the system and detailed specifications.


Part 2 Products


.1 Detailed Valve Specification Sheets follow.
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DETAILED PROCESS VALVE SPECIFICATION SHEETS


Part 3 Execution
NOT USED
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DETAILED PROCESS VALVE SPECIFICATION SHEETS


CV-02


GENERAL


TYPE OF VALVE SYMBOL TYPE OF
COMMODITY


OPERATING LIMITS DESIGN LIMITS
PRESSURE


(kPag)
TEMP.


(C)
PRESSURE


(kPag)
TEMP.


(C)
Surgebuster Check
Valve CV02 Liquid 0-750 5-30 1200 35


TYPICAL SERVICE


Check valve for utility water and wastewater (Note 1).


VALVE MATERIALS VALVE DESCRIPTION


ITEM MATERIAL Reference Document AWWA C508
Body ASTM A351 Grade CFBM or


stainless steel.
Size Range 50 mm to 600 mm


Disc Viton.
Precision molded Buna-N, ASTM
D2000-BG.


Rating Class 125


Seats Bronze Valve Ends Flanged
Hinge pin, trim Stainless Steel or Bronze Type of Disc Swing Check (Note 1)
Disc accelerator Type 302 stainless steel Operator Note 1


Actuator
Lining
Coating


NOTES
1. For all check valves greater than 75 mm on pump discharges, provide weighted lever arm.
2. Design Standard: ANSI/AWWA C508


ACCEPTABLE PRODUCTS


ValMatic
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GV-05
GENERAL


TYPE OF VALVE SYMBOL LINE SIZE (mm)


OPERATING LIMITS DESIGN LIMITS


PRESSURE
(kPa)


TEMP.
(C)


PRESSURE
(kPa)


TEMP.
(C)


Gate Valve GV05 50 to 300 1,050
cwp


5 to 20 1,575
cwp


30


VALVE MATERIALS VALVE CONFIGURATION


ITEM MATERIAL NOTES ITEM CONFIGURATION NOTES


Body & Bonnet Cast Iron 1 Valve
End/Connections


FLG


Disc Cast Iron or Ductile Iron 2 Type of Disc Solid Wedge 6


Disc Coating Urethane Rubber 3 Operator Hand Wheel, Closed Bonnet 7


Seals/Packing O-Rings, Manufacturer
Standard


Special Ground level position indicator 8


Shaft Bronze or Stainless Steel Reference Std. AWWA C509


Bonnet Gasket Rubber 4


Stem Nut Bronze


Operating Nut Cast Iron 1


Wiper Ring Rubber 4


Bonnet Bolt &
Nut


Zinc-Coated Steel Sealed
with Hot Melt


5


Gland Bolts Zinc-Coated Steel 5


NOTES


1. ASTM A126, Class B.


2. ASTM A536.


3. ASTM D429.


4. ASTM D2000.


5. ASTM A164.


6. Resilient seat.


7. Rising-stem, Non-rising stem.
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8. Below grade service to have valve box with stem extension.


ACCEPTABLE MANUFACTURERS
CLOW American
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DETAILED PROCESS VALVE SPECIFICATION SHEETS


END OF SECTION
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FACTORY APPLIED PROTECTIVE MAINTENANCE
AND CORROSION PROTECTION COATIONS


Part 1 General


1.1 DOCUMENTS


.1 This Section of the Specifications forms part of the Contract Documents and are to be
read, interpreted and coordinated with all other parts.


1.2 WORK INCLUDED


.1 Supply and application of all factory applied prime coats or factory applied finish coats.


1.3 SUBMISSIONS


.1 With the shop drawings, submit details of the coating systems to be applied.


1.4 QUALITY ASSURANCE


.1 This specification is intended to be a minimum reference standard.  The Supply
Contractor may submit for review alternative coating systems for specific items which
provide equal or better corrosion protection and maintenance service than those specified
herein.


Part 2 Products


2.1 SURFACE PREPARATION


.1 Immersion Service:  After degreasing, dry blast all ferrous components to a white metal
finish in accordance with SSPC-SP5 to a degree of cleanliness in accordance with NACE
#1 and obtain a 50 micron blast profile.


.2 Non-immersion Service:  After degreasing, dry blast all ferrous components to a near
white finish in accordance with SSPC-SP10 to a degree of cleanness in accordance with
NACE #3 and obtain a 50 micron blast profile.


2.2 PRIME COATING


.1 Prime coat all ferrous surfaces before the blasted surfaces deteriorate.


.2 Coat ferrous surfaces with inorganic zinc primer, containing a minimum of 50% solids by
volume, applied to a minimum dry film thickness of 75 microns.


2.3 FINISH COATS


.1 Apply finish coats in conformance with Section 11 90 00 for service, coating types and
application rates.
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FACTORY APPLIED PROTECTIVE MAINTENANCE
AND CORROSION PROTECTION COATIONS


2.4 ASSEMBLY


.1 For items which are to be bolted together before shipment, clean surfaces and coat before
the parts are assembled.


.2 Continuous weld all welded connections, sealing the mating surface completely.  On
completion of the welding and fettling, treat all weld seams with phosphoric acid
solution.  Rinse and thoroughly dry before the prime is applied.


.3 Where dissimilar metals are mated insulate the mating surfaces from one another to
provide protection against corrosion.  Insulate bolts, nuts, washers and rivets in a similar
manner.


.4 Use 304 stainless steel or better for all nuts, bolts, washers and similar fittings for
immersion service.  For non-immersion service, use 304 stainless or zinc or cadmium
plated nuts, bolts, washers, and similar fittings. Clean and coat the inner face of non-
threaded bolt holes as required for other surfaces.


Part 3 Execution


3.1 INSPECTION


.1 Notify the Program Manager or Engineer two weeks before commencing the protective
coating to permit the inspection by the Program Manager or Engineer of the surface
preparation and protective coating application.


3.2 PROTECTION


.1 Protect all coated equipment adequately against damage, dust, moisture and scratching
during shipment, off-loading and storage on-site.  If, in the opinion of the Program
Manager or Engineer, the coating is damaged during shipment to the extent that touch up
would not be satisfactory, return and re-coat the equipment at the Supply Contractor’s
cost.


.2 Make good damage to coatings occurring at any time prior to the application of any
further coatings.


3.3 APPLICATION CONDITIONS


.1 Apply all factory applied coatings under controlled conditions, in a dust-free atmosphere
at a temperature of between 10°C and 20°C, and a relative humidity that should not
exceed 80%.


END OF SECTION
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IDENTIFICATION


11 91 00 Identification.docx


PART 1 General


1.1 WORK INCLUDED


.1 Identification of equipment, motors, vessels, valves, ferrous, non-ferrous, and insulated
piping.


PART 2 Products


2.1 EQUIPMENT MANUFACTURER'S NAMEPLATES


.1 Provide metal nameplate on each piece of equipment, mechanically fastened with raised
or recessed letters.


.2 Provide Underwriters’ Laboratories and/or CSA registration plates, as required by
respective agency.


.3 Manufacturer’s nameplates to indicate size, equipment model, manufacturer’s name,
serial number, voltage, cycle, phase, and power of motors.


2.2 EQUIPMENT - PROJECT IDENTIFICATION NAMEPLATES


.1 Supply and install white lamacoid identification plates, with black lettering, for all
equipment installed under this contract.  Provide identification plates that are engraved
with the unit name and equipment number in 12 mm high lettering and electrical
characteristics, if applicable, in 6 mm high lettering.


.2 Example: Raw Water 12 mm lettering


.3 Submit list of plates for review prior to engraving.


2.3 VALVES


.1 Provide all valves with a white lamacoid tag, with 12 mm black engraved names and
numbers.


.2 Number valves as directed by the Engineer or as shown on the drawings.


.3 Attach tags to valves using fasteners. Adhesive mounts are not acceptable.


2.4 PIPING


.1 For all piping installed under this Contract, use pipe markers designating the pipe service
and the direction of flow.


.2 Stencil marking directly onto pipe or use pre-printed pipe markers.  For pre-printed pipe
markers, use self-adhesive, plastic coated cloth labels.  In addition to its adhesive, secure
each label with a full tape band at each end of the label.
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IDENTIFICATION


11 91 00 Identification.docx


.3 Make direction arrows 150 mm long by 50 mm wide for piping with an outer diameter
75 mm or larger, including insulation.  Use 100 mm long by 20 mm wide arrows for
smaller diameter piping.  Provide double headed arrows where appropriate.


.4 Use block capital letters for names, 50 mm high for piping with an outer diameter 75 mm
or larger, including insulation.  Use 20 mm high letters for smaller diameters.  Identify
the pipe commodity codes using the abbreviations detailed on the drawings or identified
in Section 15 05 50.


.5 Use brass tags for pipes and tubing with an outer diameter 20 mm and smaller.


2.5 COLOUR CODING


.1 Use a colour coded identification system on the following items:


.1 All PVC piping and valves – paint the PVC piping using General Paint Marine
Enamel 10-010 C25 L24 14.  Paint all valves medium blue other than valves on fire
protection systems. Paint the valves on fire protection systems red. Provide labels
only on stainless steel pipe.


.2 All pumps – coat pumps using General Paint 10-052 7856A.


.3 All motors – paint all motors using General Paint 10-052 7856A.


.2 Identification shall consist of the following:


.1 Banding of pipes to the colour of the medium being conveyed.


.2 Finish valve handles, chain wheels, and similar appurtenances in blue.


.3 Select identification colours in accordance with the colour scheme as outlined in the
following table. If there is a colour missing or unclear, following the AWWA colour
coding standards:


Process Commodity Colour Identification
Chlorine Solution Yellow SHC
Caustic Yellow with green band CS
Poly-aluminum chloride Orange PCL
Polymers Orange with green band All polymers
Raw Water and Recycled
Water Olive green RW/FTW


Clarified Water Aqua blue CW
Treated Water Dark blue TW


Residuals Brown All residual and
sludge lines


Drain Dark Gray DRA
Mechanical Commodity Colour Identification
Domestic Cold Water Dark Blue DCW
Domestic Hot Water Dark Blue/Orange Band DHW
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11 91 00 Identification.docx


Service Water Dark Blue PSW
Other Colour Identification
Electrical (motors, etc.) French Grey
H/V Air Ducts Light Brown


PART 3 Execution


3.1 EQUIPMENT MANUFACTURER’S NAMEPLATES


.1 Locate nameplates so that they are easily read.  Do not insulate or paint over plates.


3.2 EQUIPMENT PROJECT IDENTIFICATION NAMEPLATES


.1 Attach plates to the equipment with sheet metal screws or nuts and bolts (adhesive will
not be accepted).


.2 Fasten plates in conspicuous locations.  Where plates cannot be mounted on hot or cold
surfaces, provide standoffs.


3.3 VALVES


.1 Attach tags to all valves with sheet metal screws or nuts and bolts.  Ensure tags are easily
accessible from operator location and do not conflict with valve operation.


3.4 PIPING


.1 On completion of protective coatings or finish painting, neatly stencil direction flow
arrows and the commodity abbreviation on the pipe.  Alternatively, attach pre-printed
labels.


.2 Stencil or attach pipe markers in readily visible locations.  Identify piping at the
following locations:


.1 At each valve


.2 On both sides of wall penetrations


.3 At floor and roof penetrations


.4 On each leg of branches


.5 Every 15 metres along continuous runs.


END OF SECTION
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DRY CHEMICAL FIRE EXTINGUISHING SYSTEMS


Part 1 General


1.1 REFERENCE STANDARDS


.1 National Fire Prevention Association (NFPA)


.1 NFPA 17- 21, Standard for Dry Chemical Extinguishing Systems.


.2 NFPA 10-18 Standard for Portable Fire Extinguishers


.2 Underwriters' Laboratories Inc. (UL)


.1 UL 1254-2022, Pre-Engineered and Engineered Dry and Pre-Engineered Wet
Chemical Extinguishing System Units.


.3 Underwriters' Laboratories of Canada (ULC)


.1 CAN/ULC-S525:2016, Audible Signaling Devices for Fire Alarm and Signaling
Systems, Including Accessories.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
fire extinguishing systems and include product characteristics, performance
criteria, physical size, finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territory, Canada.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for dry
chemical fire extinguishing systems for incorporation into manual.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect fire extinguishing systems from nicks, scratches, and
blemishes.


.3 Replace defective or damaged materials with new.
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DRY CHEMICAL FIRE EXTINGUISHING SYSTEMS


Part 2 Products


2.1 COMPONENTS


.1 10 lbs. ABC fire extinguisher, rechargeable with mounting bracket.


2.2 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for fire extinguishing systems installation in
accordance with manufacturer's written instructions.


.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.


Part 3 INSTALLATION


3.1 INSTALLATION


.1 Install in accordance with UL listing and NFPA 10.


3.2 SITE TESTS


.1 Do site tests in accordance with Section 01 45 00 - Quality Control.


.2 Test to acceptance in accordance with NFPA 17.


.3 Testing to be witnessed by authority having jurisdiction.


3.3 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by fire extinguishing systems installation.


END OF SECTION
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AIR DUCT CLEANING FOR HVAC SYSTEMS


Part 1 General


1.1 REFERENCE STANDARDS


.1 National Air Duct Cleaners Association (NADCA)


.1 ACR Standard, 2021 edition: Assessment, Cleaning and Restoration of HVAC
Systems.


.2 North American Insulation Manufacturers Association (NAIMA)


.1 NAIMA 2005 Cleaning Fibrous Glass Insulated Duct Systems - Recommended
Practices.


.3 United States Environmental Protection Agency (US EPA)


.1 US EPA 1999, 40 CFR Parts 152 and 156.


1.2 DEFINITIONS


.1 HVAC System: complete air duct system from outside air intake louvers to furthest air
supply terminal unit and including:


.1 Rigid supply and return ductwork.


.2 Flexible ductwork.


.3 Mixing plenum boxes.


.4 Return air plenums including ceiling plenums.


.5 Cooling and heating coils and compartments.


.6 Condensate drain pans, eliminator blades and humidifiers.


.7 Fans, fan blades and fan housing.


.8 Filter housing and frames.


.9 Acoustically insulated duct linings.


.10 Diffusers, registers, and terminal units.


.11 Dampers and controls.


1.3 ADMINISTRATIVE REQUIREMENTS


.1 Site Evaluation: conduct site visits 2 weeks before start of work to establish specific
coordinated video survey and cleaning plan to establish specific coordinated video survey
and cleaning plan determining how areas of facility and HVAC systems will be protected
during cleaning operations.


.1 Organize and lay out plan for video survey and identify camera and cleaning
apparatus insertion points.


.2 Ensure plan identifies sequence and cleaning operations for each individual
HVAC system and for complete facility.
.1 Take account of elbows, bends, turning vanes, dampers, transitions, take-


offs, and other internal features. The engineer to review video survey and
cleaning plan 1 week minimum prior to start of work.
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.2 Proceed with survey and cleaning work only after receiving written
approval from Departmental Representative.


.2 Project Co-ordination: assign Project Co-Ordinator to oversee air duct cleaning
processes.


.1 Provide the engineer with contact information of Project Co-Ordinator including:
name, telephone number, cell phone number


1.4 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


.2 Submit video survey and cleaning plan developed during site evaluation.


.1 Ensure plan includes sequence of operation, identification of camera and
cleaning apparatus insertion points and schedule for work.


.3 Product Data:


.1 Submit manufacturer's printed product literature and data sheets for antimicrobial
agents and include product characteristics, performance criteria and limitations.


.2 Provide two copies of WHMIS SDS in accordance with Section 01 35 29.07 –
Occupational Health and Safety Act for antimicrobial agents or coatings.


.4 US EPA Registration: submit verification of EPA Registration of antimicrobial agent.


.5 Submit verification of delivery of hazardous or toxic waste materials to contaminated
waste facility, as described in PART 3 - CLEANING - Waste Management.


1.5 CLOSEOUT SUBMITTALS


.1 Provide submittals in accordance with Section 01 78 00 - Closeout Submittals.


.2 Post Cleaning Inspection Report: submit 4 copies of Final Inspection Report, including
data collected, observations and recommendations as well as following information:


.1 Name and address of facility.


.2 Name and address of HVAC cleaning contractor.


.3 Description of HVAC systems with drawings identifying systems cleaned.


.4 Identification scheme for location points in systems that were inspected with
accompanying notes describing methods of inspection or tests used.


.5 Identification of points where samples were collected, and type of analysis used
for each collection.


.6 Identification of each sample collected.


.7 Comments complete with photographs of each sampling location and other
observed system features. and


.8 Identify systems tested, observations, actions taken and recommendations for
future maintenance.


.3 Record post cleaning video survey: submit 2 copies of video survey USB Drive memory
media, and include on video survey following:


.1 Areas tested for particulate analysis or microbial growth evaluation.
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AIR DUCT CLEANING FOR HVAC SYSTEMS


.2 Areas of special interest and location.


.3 Special internal features.


.4 Problems such as broken or damaged controls or components.


.5 Ensure system tested, locations, observations, actions taken, and
recommendations are clearly identified on video using text or voice over.


1.6 EXTRA MATERIALS


.1 Extra Stock Materials:


.1 Supply 4 extra filters for each HVAC System cleaned.


.2 Ensure filters are correct match, size, type, and configuration of existing HVAC
Systems.


1.7 QUALITY ASSURANCE


.1 Contractor: verification of membership in NADCA.


.2 Project Co-Ordinator: Air System Cleaning Specialist (ASCS) certified by NADCA on
full time basis.


Part 2 Products


2.1 ACCESS DOORS AND PANELS


.1 Equipment Access Doors and Panels: construct from same materials as equipment
paneling complete with sealing gasket and positive locking device.


.1 Size access doors and panels in equipment to allow for inspection and cleaning.


.2 Ductwork Access Doors: construct access doors from 1.27 mm minimum galvanized
sheet steel with gasketed seal.


.1 Ensure the access door is 25 mm greater in every dimension than the access
opening.


.2 Access door size 200 mm x 200 mm minimum.


.3 Secure access doors with sheet metal screws on 75 mm centers minimum. Ensure
3 screws per side minimum.


.3 Access Doors and Panels Acoustic Lining:


.1 Install acoustic lining to match existing.


.2 Self-adhesive glass fiber tape capable of adhering to both acoustic lining and
metal access door or panel materials.


.3 Water-based duct sealer for repairing cut acoustic lining.


2.2 ANTIMICROBIAL AGENT


.1 Use antimicrobial agents registered with US EPA-40 CFR.


2.3 SYSTEM FILTERS
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AIR DUCT CLEANING FOR HVAC SYSTEMS


.1 Supply and install new filters for each HVAC System cleaned.


2.4 AIR DUCT CLEANING EQUIPMENT


.1 Manually propelled full contact brushes:


.1 Ensure brushes are specifically manufactured and shaped to fit individual ducts,
equipment, and components of HVAC system.
.1 Ensure brushes are sized to fit various duct sizes in HVAC system.


.2 Ensure brushes make scrubbing motion and full contact with HVAC system
interior surfaces to be cleaned.


2.5 HEPA FILTER EVACUATION FAN


.1 Evacuation Fan: includes fan, HEPA filter, flexible hose, and motor capable of
maintaining debris and particulates airborne in airstream until they reach evacuation fan
and maintaining system under negative pressure.


.1 Ensure HEPA filters are clean and maintain evacuation fan and HEPA filter to
run efficiently.


2.6 HEPA VACUUM UNIT


.1 Vacuum Unit: includes vacuum fan, integral HEPA filter, suction hose, and vacuum
head, capable of maintaining HVAC System debris and particulates airborne in air stream
until they reach vacuum unit and maintaining system under negative pressure.


.1 Ensure HEPA filters are clean and maintain vacuum unit and HEPA filter to run
efficiently.


Part 3 Execution


3.1 PREPARATION


.1 Close down HVAC system.


.2 Locate and identify externally visible HVAC system features which may affect cleaning
process including:


.1 Control devices.


.2 Fire and smoke control dampers.


.3 Balancing dampers: indicate and record positions for resetting.


.4 Air volume control boxes: indicate and record positions for resetting.


.5 Fire alarm devices. and


.6 Monitoring devices and controls.


.3 Cut openings in equipment panels and ductwork for access to system interior.


.1 Square or rectangular opening sizes: 200 mm minimum each side.


.2 Circular opening sizes: 200 mm minimum diameter.
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.4 Installation of Access Doors and Panels: install access doors and panels for equipment
where instructed by the engineer to facilitate system inspection and cleaning.


.1 Install access doors and panels for inspection and cleaning of equipment as
follows:
.1 Heating and cooling coils.
.2 Fan units.
.3 Filters.
.4 Dampers.
.5 Sensors.


.5 Installation of Access Doors in Ductwork: install access doors in ductwork where
instructed by the engineer to facilitate system inspection and cleaning.


.1 Access door installation is not permitted in flexible ductwork.
.1 Inspect flexible ductwork only by disconnecting from main duct and


inspecting from open end.


.6 When acoustically lined duct is cut for access, repair cut edges of acoustic lining using
self-adhesive fiber glass tape and water-based duct sealer.


.1 Adhere new acoustic lining to match existing to inside of access panel or door to
ensure continuity of acoustic properties of system.


.7 Remove and reinstall ceiling tiles or panels to gain access to HVAC system as required.


.1 Replace ceiling tiles or panels damaged or soiled by air duct cleaning procedures.


3.2 EXAMINATION / PRE-CLEANING INSPECTION


.1 Verification of Conditions:


.1 Make visual inspection of interior of HVAC system using remote controlled
robotic camera.


.2 Insert camera at pre-established strategic locations to evaluate condition and
cleanliness of HVAC systems and components.


.2 Evaluation and Assessment:


.1 Identify location and type of internal components.


.2 Identify extent of potential problems.


.3 If toxic or hazardous materials or deposits are suspected after initial inspection
immediately stop work and inform Departmental Representative
.1 Do not proceed further with inspection operations until written approval


from Departmental Representative.


3.3 DUCT CLEANING


.1 Do duct cleaning in accordance with NADCA ACR Standard.


.2 Isolate and clean sections in zones to ensure that dirt deposits and debris from zone being
cleaned does not pass-through other zones which has already been cleaned.


.1 Isolate zone of duct using closed-cell polyurethane foam before cleaning.
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.3 Ensure vacuum units and evacuation fans are securely in place before starting cleaning
operation of isolated section of HVAC air duct system.


.4 Install HEPA filter evacuation fan at one end of zone section and insert full contact
brushes at another end.


.5 Clean HVAC supply air duct system and components where particulate sample collected
from surfaces is greater than 75 mg of particulate per 0.01 square meters.


.6 Clean exhaust, return, transfer ductwork and plenums, equipment, and components where
particulate sample collected from surfaces is greater than 75 mg of particulate per 0.01
square meters.


.7 Energize brushes to travel from insertion point to HEPA filter evacuation fan.


.1 Pass brushes through sections as often as necessary to achieve required
cleanliness.


.2 Change brush sizes as required to ensure positive contact with duct and
component interiors.


.3 Clean corners and pockets where dirt and debris can accumulate.


.8 Clean equipment, components, and other features in isolated zone before moving to next
zone of HVAC air duct system.


.9 Clean diffusers, registers, louvers, and other terminal units.


.10 Remove perforated supply diffusers from suspended tee-bar ceiling.


.1 Dismantle and clean perforated plates and supply diffuser duct collars.


.2 Re-assemble perforated plate diffusers and reconnect to HVAC system using
supply diffuser duct collar after cleaning.


3.4 ACOUSTICALLY LINED DUCTWORK CLEANING


.1 Clean glass fiber acoustically insulated ducts to NAIMA recommended practices.


.1 Use specifically designed robotic apparatus that has been demonstrated not to
damage acoustic glass fiber lining.


.2 Monitor cleaning process progress by onboard camera.


3.5 COMPONENTS AND EQUIPMENT CLEANING


.1 Brush and vacuum coils, humidifiers, air handling unit enclosures and heat exchanger
surfaces to achieve required cleanliness.


.2 When cleaning equipment and components by brushing and vacuuming is inappropriate
or insufficient, dismantle and remove equipment or component and move to area
designated by the engineer for cleaning.


.1 Pressure wash with water and cleaning solution until required cleanliness is
achieved.


.2 Clean equipment and components in place only if there are no hazard to adjacent
materials.
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AIR DUCT CLEANING FOR HVAC SYSTEMS


.3 Proceed to next section in cleaning sequence only after written approval from
Departmental Representative.


.4 Compressed air and manual cleaning are acceptable only for cleaning individual
components and small areas as follows and only after written approval from
Departmental Representative:


.1 Fan blades.


.2 Dampers.


.3 Turning vanes.


.4 Controls.


.5 Sensor bulbs.


.6 Fire alarms.


.7 Smoke detectors.


3.6 FIELD QUALITY CONTROL/FINAL INSPECTIONS


.1 Post Cleaning Inspection: carry out final inspection using robotic camera and other visual
inspection methods after final cleaning has been completed.


.1 Carry out video survey as directed by the engineer.


.2 Include in final survey areas inspected by the engineer prior to cleaning.


.3 Identify on HVAC system record drawings access points used for inspection and
cleaning.


.4 Re-collect and analyze particulates collected at same locations where original
samples were collected before cleaning.


.5 Reset components including dampers and sensors, which have been disturbed
during cleaning operations.


3.7 SYSTEM STARTUP


.1 Install new system filters after cleaning operations are completed.


.2 Cover each inspection opening with access door or panel and secure in place after
inspection and cleaning are completed.


.3 Restart each HVAC system.


3.8 CLEANING


.1 Clean in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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COMMON WORK RESULTS FOR HVAC


Part 1 General


1.1 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
HVAC products and include product characteristics, performance criteria,
physical size, finish and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Alberta, Canada.


.2 Indicate on drawings:
.1 Mounting arrangements.
.2 Operating and maintenance clearances.


.3 Shop drawings and product data accompanied by:
.1 Detailed drawings of bases, supports, and anchor bolts.
.2 Acoustical sound power data, where applicable.
.3 Points of operation on performance curves.
.4 Manufacturer to certify current model production.
.5 Certification of compliance to applicable codes.


.4 In addition to transmittal letter referred to in Section 01 33 00 - Submittal
Procedures: use MCAC "Shop Drawing Submittal Title Sheet". Identify section
and paragraph number.


1.2 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for HVAC
products for incorporation into manual.


.1 Operation and maintenance manual approved by, and final copies deposited with,
Departmental Representative before final inspection.


.2 Operation data to include:
.1 Control schematics for systems including environmental controls.
.2 Description of systems and their controls.
.3 Description of operation of systems at various loads together with reset


schedules and seasonal variances.
.4 Operation instruction for systems and component.
.5 Description of actions to be taken in event of equipment failure.
.6 Valves schedule and flow diagram.
.7 Color coding chart.
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.3 Maintenance data to include:
.1 Servicing, maintenance, operation and trouble-shooting instructions for


each item of equipment.
.2 Data to include schedules of tasks, frequency, tools required and task


time.
.4 Performance data to include:


.1 Equipment manufacturer's performance datasheets with point of
operation as left after commissioning is complete.


.2 Equipment performance verification test results.


.3 Special performance data as specified.


.4 Testing, adjusting and balancing reports as specified in Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.


.5 Approvals:
.1 Submit 2 copies of draft Operation and Maintenance Manual to


Departmental Representative for approval. Submission of individual data
will not be accepted unless directed by Departmental Representative.


.2 Make changes as required and re-submit as directed by Departmental
Representative.


.6 Additional data:
.1 Prepare and insert into operation and maintenance manual additional data


when need for it becomes apparent during specified demonstrations and
instructions.


.7 Site records:
.1 Departmental Representative will provide 1 set of reproducible


mechanical drawings. Provide sets of white prints as required for each
phase of work. Mark changes as work progresses and as changes occur.


.2 Transfer information weekly to reproducible, revising reproducible to
show work as actually installed.


.3 Use different color waterproof ink for each service.


.4 Make available for reference purposes and inspection.
.8 As-built drawings:


.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize
production of as-built drawings.


.2 Identify each drawing in lower right hand corner in letters at least 12 mm
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).


.3 Submit to Departmental Representative for approval and make
corrections as directed.


.4 Perform testing, adjusting and balancing for HVAC using as-built
drawings.


.5 Submit completed reproducible as-built drawings with Operating and
Maintenance Manuals.
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.9 Submit copies of as-built drawings for inclusion in final TAB report.


1.3 MAINTENANCE MATERIAL SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Furnish spare parts as follows:


.1 One set of packing for each pump.


.2 One casing joint gasket for each size pump.


.3 One head gasket set for each heat exchanger.


.4 One glass for each gauge glass.


.5 One filter cartridge or set of filter media for each filter or filter bank in addition
to final operating set.


.6 Two sets of spare air filters for all ventilation equipment shall be provided at the
time of commissioning.


.3 Provide one set of special tools required to service equipment as recommended by
manufacturers.


.4 Furnish one commercial quality grease gun, grease and adapters to suit different types of
grease and grease fittings.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements and with manufacturer's written instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect HVAC products from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 MATERIALS


.1 HVAC and R Equipment:


.1 Refrigerant:
.1 HCFC based refrigerant.
.2 HFC based refrigerant.
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Part 3 Execution


3.1 EXAMINATION


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


.1 Visually inspect substrate in presence of Departmental Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.


.2 Controls contractor to provide an additional three (3) site visits six (6) months apart after
system commissioning.


3.2 PAINTING REPAIRS AND RESTORATION


.1 Do painting in accordance with Section 09 91 23 - Painting.


.2 Prime and touch up marred finished paintwork to match original.


.3 Restore to new condition, finishes which have been damaged.


3.3 SYSTEM CLEANING


.1 Clean interior and exterior of all systems including strainers. Vacuum interior of
ductwork and air handling units.


3.4 FIELD QUALITY CONTROL


.1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control
and submit report as described in PART 1 - ACTION AND INFORMATIONAL
SUBMITTALS.


.2 Manufacturer's Field Services:


.1 Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting and cleaning of product and submit
Manufacturer's Field Reports as described in PART 1 - ACTION AND
INFORMATIONAL SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use recommendations
and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.


3.5 DEMONSTRATION


.1 Departmental Representative will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.


.2 Supply tools, equipment and personnel to demonstrate and instruct operating and
maintenance personnel in operating, controlling, adjusting, trouble-shooting and
servicing of all systems and equipment during regular work hours, prior to acceptance.
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.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part


of instruction materials.


.4 Instruction duration time requirements as specified in appropriate sections.


.5 Departmental Representative will record these demonstrations on video tape for future
reference.


3.6 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


3.7 PROTECTION


.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.


END OF SECTION
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SELECTIVE DEMOLITIONS FOR HEATING, VENTILATION
AND AIR CONDITIONING (HVAC)


Part 1 General


1.1 SUMMARY


.1 This Section includes requirements for selective demolition and removal of heating,
ventilation and air conditioning systems, controls and automated automation components,
and related mechanical components and incidentals required to complete work described
in this Section.


1.2 RELATED SECTIONS


.1 Section 01 74 00 – Cleaning.


.2 Section 01 74 21 – Construction / Demolition Waste Management and Disposal


.3 Section 23 08 02 – Cleaning and Start-up of Mechanical Piping Systems.


1.3 REFERENCE STANDARDS


.1 CSA Group (CSA)


.1 CSA S350, Code of Practice for Safety in Demolition of Structures.


1.4 DEFINITIONS


.1 Demolish: Detach items from existing construction and legally dispose of items off site,
unless indicated as removed and salvaged, or removed and reinstalled.


.2 Remove: Planned deconstruction and disassembly of electrical items from existing
construction including removal of conduit, junction boxes, cabling, and wiring from
electrical component to panel taking care not to damage adjacent assemblies designated
to remain; legally dispose of items off site, unless indicated as removed and salvaged, or
removed and reinstalled.


.3 Remove and Salvage: Detach items from existing construction and deliver them to Owner
ready for reuse.


.4 Remove and Reinstall: Detach items from existing construction, prepare them for reuse,
and reinstall them where indicated.


.5 Existing to Remain: Existing items of construction that are not removed and that are not
otherwise indicated as being removed and salvaged, or removed and reinstalled.


.6 Hazardous Substances: Dangerous substances, dangerous goods, hazardous commodities,
and hazardous products may include asbestos, mercury and lead, PCB's, poisons,
corrosive agents, flammable substances, radioactive substances, or other material that can
endanger human health or wellbeing or environment if handled improperly as defined by
the Federal Hazardous Products Act (RSC 1985) including latest amendments.
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SELECTIVE DEMOLITIONS FOR HEATING, VENTILATION
AND AIR CONDITIONING (HVAC)


1.5 ADMINISTRATIVE REQUIREMENTS


.1 Coordination: Coordinate work of this Section to avoid interference with work by other
Sections.


.2 Account for Owner's continued occupancy requirements during selective demolition and
schedule staged occupancy and worksite activities.


1.6 SITE CONDITIONS


.1 Condition of materials identified as being salvaged or demolished are based on their
observed condition on date that tender is accepted.


1.7 SALVAGE AND DEBRIS MATERIALS


.1 Demolished items become Contractor's property and will be removed from Project site;
except for items indicated as being reused, salvaged, or otherwise indicated to remain
Owner’s property.


.2 Carefully remove materials and items designated for salvage and store in a manner to
prevent damage or devaluation of materials.


1.8 DEMOLITION SCOPE


.1 Remove existing electric furnace and the associated temperature control devices.


.2 Remove existing ventilation equipment, associated ductwork, grilles, and controls.


.3 Remove existing fire extinguishers and hand over to the owner.


PART 2 Products


1.9 MATERIALS


.1 Use only new materials required for completion or repair matching materials damaged
during performance of work of this Section; new materials are required to meet assembly
or system characteristics as existing systems indicated to remain and carry CSA approval
labels required by the Authority Having Jurisdiction.


.2 Use listed fire stopping materials compatible with existing fire stopping systems where
removal or demolition work affects rated assemblies, restore to match existing fire rated
performance.


PART 3 Execution


1.10 EXAMINATION


.1 Visit site, thoroughly examine, and become familiar with conditions that may affect the
work of this Section before tendering the Bid; Owner will not consider claims for extras
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for work or materials necessary for proper execution and completion of the contract that
could have been determined by a site visit.


.2 Identify on-site removal of walls and ceiling to facilitate the work.


.3 Identify on-site testing of ductwork and equipment to facilitate the work.


1.11 PREPARATION


.1 Protect systems and components indicated to remain in place during selective demolition
operations and as follows:


.1 Prevent movement and install bracing to prevent settlement or damage of
adjacent services and parts of existing buildings scheduled to remain.


.2 Notify Owner and cease operations where safety of buildings being demolished,
adjacent structures or services appears to be endangered and await additional
instructions before resuming demolition work specified in this Section.


.3 Prevent debris from blocking drainage inlets.


.4 Protect mechanical systems that must remain in operation.


.5 Ensure hazardous materials are removed or abated prior to commencing
demolition.


.6 For components intended for relocation and reuse, remove, store, protect, clean
and reinstall and connect to HVAC systems, and recommission.


.2 Sequence demolition work so that interference with the use of the building by the Owner
and users is minimized and as follows:


.1 Prevent debris from endangering the safe access to and egress from occupied
buildings.


.2 Notify Owner and cease operations where safety of occupants appears to be
endangered and await additional instructions before resuming demolition work
specified in this Section.


1.12 EXECUTION


.1 Disconnect and cap gas supply and electrical services in accordance with requirements of
local Authority Having Jurisdiction.


.2 Do not disrupt active or energized utilities without approval of the Owner.


.3 Erect and maintain dust proof and weather tight partitions to prevent the spread of dust
and fumes to occupied building areas; remove partitions when complete.


.4 Demolish parts of existing building to accommodate new construction and remedial work
as indicated.


.5 At end of each workday, leave worksite in safe condition.


.6 Perform demolition work in a neat and workmanlike manner:
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.1 Remove any tools or equipment after completion of work and leave site clean
and ready for subsequent renovation work.


.2 Repair and restore damages caused as a result of work of this Section to match
existing materials and finishes.


.7 Conduct demolition of HVAC systems in accordance with local Authority Having
Jurisdiction (AHT) including the Department of Digital Government and Service NL,
Engineering, and Inspections Division.


1.13 CLOSEOUT ACTIVITIES


.1 Arrange for legal disposal and remove demolished materials to accredited provincial
landfill site or alternative disposal site (recycle center).


END OF SECTION
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COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT


Part 1 General


1.1 SUMMARY


.1 Section Includes:


.1 Electrical motors, drives and guards for mechanical equipment and systems.


.2 Supplier and installer responsibility is indicated in Motor, Control and
Equipment Schedule on electrical drawings and related mechanical responsibility
is indicated on Mechanical Equipment Schedule on mechanical drawings.


.3 Control wiring and conduit is specified in Division 26 except for conduit, wiring
and connections below 50 V which are related to control systems specified in
Division 22 and 23. Refer to Division 26 for quality of materials and
workmanship.


1.2 REFERENCE STANDARDS


.1 National Energy Code of Canada for Buildings 2020


.2 Electrical Equipment Manufacturers' Association Council (EEMAC)


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


.1 Safety Data Sheets (SDS).


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications, and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product
characteristics, performance criteria, and limitations.
.1 Submit two copies of Workplace Hazardous Materials Information


System (WHMIS) Safety Data Sheets (SDS) in accordance with Section
01 33 00 - Submittal Procedures.


.2 Shop Drawings: submit drawings stamped and signed by professional engineer
registered or licensed in Northwest Territory, Canada.


.3 Quality Control: in accordance with Section 01 45 00 - Quality Control.


.1 Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
.1 The engineer will make available 1 copy of the systems supplier's


installation instructions.


.4 Closeout Submittals


.1 Provide maintenance data for motors, drives, and guards for incorporation into
manual specified in Section 01 78 00 - Closeout Submittals.
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COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
1.4 QUALITY ASSURANCE


.1 Regulatory Requirements: work to be performed in compliance with CEPA, CEAA,
TDGA, and applicable Provincial /Territorial regulations.


.2 Health and Safety Requirements: do construction occupational health and safety in
accordance with Section 01 35 29.06 - Health and Safety Requirements.


1.5 DELIVERY, STORAGE, AND HANDLING


.1 Packing, shipping, handling, and unloading:


.1 Deliver, store and handle in accordance with manufacture’s written instructions.


.2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


Part 2 Products


2.1 GENERAL


.1 Motors: high efficiency, in accordance with local Hydro company standards and to
ASHRAE 90.1.


.2 National Energy Code of Canada for Buildings


2.2 MOTORS


.1 Provide motors for mechanical equipment as specified.


.2 Motors under 373 W (1/2 HP) speed as indicated, continuous duty, built-in overload
protection, resilient mount, single phase, 120 V, unless otherwise specified or indicated.


.3 Motors 373 W (1/2 HP) and larger: EEMAC Class B, squirrel cage induction, speed as
indicated, continuous duty, drip proof, ball bearing, maximum temperature rise 40
degrees C, 3 phase, 575 V, unless otherwise indicated.


2.3 TEMPORARY MOTORS


.1 If delivery of specified motor will delay completion or commissioning work, install
motor approved by the engineer for temporary use. Work will only be accepted when a
specified motor is installed.


2.4 BELT DRIVES


.1 Fit reinforced belts in sheave matched to drive. Multiple belts to be matched sets.


.2 Use cast iron or steel sheaves secured to shafts with removable keys unless otherwise
indicated.


.3 For motors under 7.5 kW (10 HP): standard adjustable pitch drive sheaves, having plus or
minus 10% range. Use mid-position of range for specified r/min.
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.4 For motors 7.5 kW (10 HP) and over: sheave with split tapered bushing and keyway


having fixed pitch unless specifically required for item concerned. Provide sheave of
correct size to suit balancing.


.5 Correct size of sheave determined during commissioning.


.6 Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within
manufacturer's design requirements on prime mover shafts.


.7 Motor slide rail adjustment plates allow for center line adjustment.


.8 Supply one set of spare belts for each set installed in accordance with Section 01 78 00 -
Closeout Submittals.


2.5 DRIVE GUARDS


.1 Provide guards for unprotected drives.


.2 Guards for belt drives.


.1 Expanded metal screen welded to steel frame.


.2 Minimum 1.2 mm thick sheet metal tops and bottoms.


.3 38 mm diameter holes on both shaft centers for insertion of tachometer.


.4 Removable for servicing.


.3 Provide means to permit lubrication and use of test instruments with guards in place.


.4 Install belt guards to allow movement of motors for adjusting belt tension.


.5 Guard for flexible coupling:


.1 "U" shaped, minimum 1.6 mm thick galvanized mild steel.


.2 Securely fasten in place.


.3 Removable for servicing.


.6 Unprotected fan inlets or outlets:


.1 Wire or expanded metal screen, galvanized, 19 mm mesh.


.2 Net free area of guard: not less than 80% of fan openings.


.3 Securely fasten in place.


.4 Removable for servicing.


Part 3 Execution


3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.2 INSTALLATION
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.1 Fasten securely in place.


.2 Make removable for servicing, easily returned into, and positively in position.


3.3 FIELD QUALITY CONTROL


.1 Site Tests: conduct the following tests in accordance with Section 01 45 00 - Quality
Control and submit report as described in Part 1 - Submittals.


.2 Manufacturer's Field Services:


.1 Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting, and cleaning of product and submit
Manufacturer's Field Reports as described in Part 1 - Submittals.


.2 Provide manufacturer's field services consisting of product use recommendations
and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in Part 1 – Quality Assurance.


3.4 CLEANING


.1 Proceed in accordance with Section 01 74 00 - Cleaning.


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


END OF SECTION
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COMMON INSTALLATION REQUIREMENTS FOR HVAC PIPE WORK


Part 1 General


1.1 REFERENCE STANDARDS


.1 Green Seal Environmental Standards (GSES)


.1 Standard GS-11-2021, 4th Edition, Environmental Standard for Paints and
Coatings.


.2 National Research Council Canada (NRC)


.1 National Fire Code of Canada 2015 (NFC).


.2 National Plumbing Code of Canada 2020


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


.1 SCAQMD Rule 1113-A2016, Architectural Coatings.


.2 SCAQMD Rule 1168-A2022, Adhesive and Sealant Applications.


.4 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Provide manufacturer's printed product literature, specifications and datasheets
for piping and equipment and include product characteristics, performance
criteria, physical size, finish, and limitations.


1.3 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


.2 Delivery and Acceptance Requirements:


.1 Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.


Part 2 Products


2.1 MATERIAL


.1 Paint: zinc-rich to CAN/CGSB-1.181.


.1 Primers, Paints and Coating: in accordance with manufacturer's
recommendations for surface conditions.


.2 Primer: maximum VOC limit 100 g/L to Standard GS-11.
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COMMON INSTALLATION REQUIREMENTS FOR HVAC PIPE WORK


.3 Paints: maximum VOC limit 100 g/L to Standard GS-11.


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


.1 Sealants: maximum VOC limit to SCAQMD Rule 1168.


.3 Sealants: maximum VOC limit to SCAQMD Rule 1168.


.4 Adhesives: maximum VOC limit to SCAQMD Rule 1168.


.5 Fire Stopping: in accordance with Section 07 84 00 - Fire Stopping.


Part 3 Execution


3.1 APPLICATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.


3.2 CONNECTIONS TO EQUIPMENT


.1 In accordance with manufacturer's instructions unless otherwise indicated.


.2 Use valves and either unions or flanges for isolation and ease of maintenance and
assembly.


.3 Use double swing joints when equipment mounted on vibration isolation and when piping
subject to movement.


3.3 CLEARANCES


.1 Provide clearance around systems, equipment, and components for observation of
operation, inspection, servicing, maintenance and as recommended by manufacturer and
National Fire Code of Canada.


.2 Provide space for disassembly, removal of equipment and components as recommended
by manufacturer without interrupting operation of other system, equipment, components.


3.4 DRAINS


.1 Install piping with grade in direction of flow except as indicated.


.2 Install drain valves at low points in piping systems, at equipment and at section isolating
valves.


.3 Pipe each drain valve discharge separately


.1 Discharge to be visible.


.4 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end
male thread, cap and chain.


3.5 AIR VENTS


.1 Install manual air vents to CAN/CSA B139 at high points in piping systems.







Town of Fort Smith Section 23 05 15
Raw Water Intake Rehabilitation Page 3 of 5
60700851 May 2024


COMMON INSTALLATION REQUIREMENTS FOR HVAC PIPE WORK


.2 Install isolating valve at each automatic air valve.


.3 Install drain piping to approved location and terminate where discharge is visible.


3.6 DIELECTRIC COUPLINGS


.1 General: compatible with system, to suit pressure rating of system.


.2 Locations: where dissimilar metals are joined.


.3 NPS 2 and under: isolating unions or bronze valves.


.4 Over NPS 2: isolating flanges.


3.7 PIPEWORK INSTALLATION


.1 Install pipework to CAN/CSA B139.


.2 Screwed fittings jointed with Teflon tape.


.3 Protect openings against entry of foreign material.


.4 Install to isolate equipment and allow removal without interrupting operation of other
equipment or systems.


.5 Assemble piping using fittings manufactured to ANSI standards.


.6 Saddle type branch fittings may be used on mains if branch line is no larger than half size
of main.


.1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line
prior to welding saddle.


.7 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or
perpendicular to building lines.


.8 Install concealed pipework to minimize furring space, maximize headroom, conserve
space.


.9 Slope piping, except where indicated, in the direction of flow for positive drainage and
venting.


.10 Install, except where indicated, to permit separate thermal insulation of each pipe.


.11 Group piping wherever possible and as indicated.


.12 Ream pipes, remove scales and other foreign material before assembly.


.13 Use eccentric reducers at pipe size changes to ensure positive drainage and venting.


.14 Provide for thermal expansion as indicated.


.15 Valves:


.1 Install in accessible locations.


.2 Remove interior parts before soldering.


.3 Install with stems above horizontal position unless indicated.


.4 Valves accessible for maintenance without removing adjacent piping.


.5 Install globe valves in bypass around control valves.
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.6 Use ball valves at branch take-offs for isolating purposes except where specified.


.7 Install butterfly valves between welded neck flanges to ensure full compression
of liner.


.16 Check Valves:


.1 Install silent check valves on discharge of pumps and in vertical pipes with
downward flow and as indicated.


.2 Install swing check valves in horizontal lines on discharge of pumps and as
indicated.


3.8 SLEEVES


.1 General: install pipes pass through masonry, concrete structures, fire rated assemblies,
and as indicated.


.2 Material: schedule 40 black steel pipe.


.3 Construction: use annular fins continuously welded at mid-point at foundation walls and
where sleeves extend above finished floors.


.4 Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between sleeve
and insulation.


.5 Installation:


.1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished
surface.


.2 Other floors: terminate 25 mm above finished floor.


.3 Before installation, paint exposed exterior surfaces with heavy application of
zinc-rich paint to CAN/CGSB-1.181.


.6 Sealing:


.1 Foundation walls and below grade floors: fire retardant, waterproof non-
hardening mastic.


.2 Elsewhere:
.1 Provide space for fire stopping.
.2 Maintain the fire-resistance rating integrity of the fire separation.


.3 Sleeves installed for future use: fill with lime plaster or other easily removable
filler.


.4 Ensure no contact between copper pipe or tube and sleeve.


3.9 PREPARATION FOR FIRE STOPPING


.1 Coordinate the installation of fire stopping around pipes, insulation, and adjacent fire
separation in accordance with Section 07 84 00 - Fire Stopping.


.2 Pipes subject to movement: conform to fire stop system design listing to ensure pipe
movement without damaging fire stopping material or installation.


.3 Insulated pipes: ensure integrity of insulation and vapor barriers.
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3.10 FLUSHING OUT OF PIPING SYSTEMS


.1 Flush system in accordance with Section 23 08 16 - Cleaning and Start-Up of HVAC
Piping Systems.


.2 Before start-up, clean interior of piping systems in accordance with requirements of
Section 01 74 00 - Cleaning supplemented as specified in relevant mechanical sections.


.3 Preparatory to acceptance, clean and refurbish equipment and leave in operating
condition, including replacement of filters in piping systems.


3.11 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK


.1 Advise the engineer 48 hours minimum prior to performance of pressure tests.


.2 Pipework: test as specified in relevant sections of heating, ventilating and air
conditioning work.


.3 Maintain specified test pressure without loss for 4 hours minimum unless specified for
longer period of time in relevant mechanical sections.


.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.


.5 Conduct tests in the presence of the engineer.


.6 Pay costs for repairs or replacement, retesting, and making good. the engineer to
determine whether repair or replacement is appropriate.


.7 Insulate or conceal work only after approval and certification of tests by the engineer.


3.12 CLEANING


.1 Clean in accordance with Section 01 74 00 - Cleaning.


.1 Remove surplus materials, excess materials, rubbish, tools, and equipment.


END OF SECTION
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PIPE WELDING


Part 1 General


1.1 REFERENCE STANDARDS


.1 American National Standards Institute/American Society of Mechanical Engineers
(ANSI/ASME)


.1 ANSI/ASME B31.1-2022, Power Piping.


.2 ANSI/ASME Boiler and Pressure Vessel Code-2021:
.1 BPVC 2021 Section I: Power Boilers.
.2 BPVC 2021 Section V: Nondestructive Examination.
.3 BPVC 201 Section IX: Welding and Brazing Qualifications.


.2 American National Standards Institute/American Water Works Association
(ANSI/AWWA)


.1 ANSI/AWWA C206-03, Field Welding of Steel Water Pipe.


.3 American Welding Society (AWS)


.1 AWS C1.1M/C1.1-2019 Recommended Practices for Resistance Welding.


.2 AWS Z49.1-2012, Safety in Welding, Cutting and Allied Process.


.3 AWS W1-2000 Welding Inspection Handbook.


.4 CSA Group (CSA)


.1 CSA W47.2-11(R2020), Certification of Companies for Fusion Welding of
Aluminum.


.2 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding.


.3 CSA B51-14(R2019), Boiler, Pressure Vessel, and Pressure Piping Code.


.4 CSA-W117.2-2012(R2017), Safety in Welding, Cutting and Allied Processes.


.5 CSA W178.1-2018, Certification of Welding Inspection Organizations.


.6 CSA W178.2-2018, Certification of Welding Inspectors.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


1.3 QUALITY ASSURANCE


.1 Qualifications:


.1 Welders:
.1 Welding qualifications in accordance with CSA B51.
.2 Use qualified and licensed welders possessing certificate for each


procedure performed from authority having jurisdiction.
.3 Submit welder's qualifications to the engineer.
.4 Each welder to possess identification symbol issued by authority having


jurisdiction.
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.5 Certification of companies for fusion welding of aluminum in
accordance with CSA W47.2.


.2 Inspectors:
.1 Inspectors qualified for CSA W178.2.


.3 Certifications:
.1 Registration of welding procedures in accordance with CSA B51.
.2 Copy of welding procedures available for inspection.
.3 Safety in welding, cutting and allied processes in accordance with CSA-


W117.2.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle in accordance with manufacturer’s recommendations.


.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.


Part 2 Products


2.1 ELECTRODES


.1 Electrodes: in accordance with CSA W48 Series.


Part 3 Execution


3.1 APPLICATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.


3.2 QUALITY OF WORK


.1 Welding: in accordance with ANSI/ASME B31.1, ANSI/ASME Boiler and Pressure
Vessel Code, Sections I and IX and ANSI/AWWA C206, using procedures conforming
to AWS B3.0, AWS C1.1, and applicable requirements of provincial authority having
jurisdiction.


3.3 INSTALLATION REQUIREMENTS


.1 Identify each weld with welder's identification symbol.


.2 Backing rings:


.1 Where used, fit to minimize gaps between ring and pipe bore.


.2 Do not install at orifice flanges.


.3 Fittings:


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


3.4 INSPECTION AND TESTS - GENERAL REQUIREMENTS


.1 Review weld quality requirements and defect limits of applicable codes and standards
with the engineer before work is started.


.2 Formulate "Inspection and Test Plan" in co-operation with the engineer.


.3 Do not conceal welds until they have been inspected, tested, and approved by the
inspector.


.4 Provide for inspector to visually inspect welds during early stages of welding procedures
in accordance with Welding Inspection Handbook. Repair or replace defects as required
by codes and as specified.


3.5 SPECIALIST EXAMINATIONS AND TESTS


.1 General:


.1 Perform examinations and tests by specialist qualified to CSA W178.1 and CSA
W178.2 and approved by the engineer.


.2 To ANSI/ASME Boiler and Pressure Vessels Code, Section V, CSA B51 and
requirements of authority having jurisdiction.


.2 Hydrostatically test welds to ANSI/ASME B31.1.


.3 Visual examinations: include entire circumference of weld externally and wherever
possible internally.


.4 Failure of visual examinations:


.1 Upon failure of welds by visual examination, perform additional testing as
directed by the engineer of total of up to 10 % of welds, selected at random by
the engineer by radiographic test.


3.6 DEFECTS CAUSING REJECTION


.1 As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code.


3.7 REPAIR OF WELDS WHICH FAILED TESTS


.1 Re-inspect and re-test repaired or re-worked welds at Contractor's expense.


3.8 CLEANING


.1 Clean in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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VALVES-BRONZE


Part 1 General


1.1 REFERENCE STANDARDS


.1 American National Standards Institute (ANSI)/American Society of Mechanical
Engineers (ASME)


.1 ANSI/ASME B1.20.1-2013(R2018), Pipe Threads, General Purpose (Inch).


.2 ANSI/ASME B16.18-2021, Cast Copper Alloy Solder Joint Pressure Fittings.


.2 ASTM International


.1 ASTM A276-13a, Standard Specification for Stainless Steel Bars and Shapes.


.2 ASTM B62-17, Standard Specification for Composition Bronze or Ounce Metal
Castings.


.3 ASTM B283/283M-22, Standard Specification for Copper and Copper Alloy Die
Forgings (Hot-Pressed).


.4 ASTM B505/B505M-22, Standard Specification for Copper Alloy Continuous
Castings.


.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)


.1 MSS-SP-25-2018, Standard Marking System for Valves, Fittings, Flanges and
Unions.


.2 MSS-SP-80-2019, Bronze Gate Globe, Angle and Check Valves.


.3 MSS-SP-110-2010, Ball Valves, Threaded, Socket-Welding, Solder Joint,
Grooved and Flared Ends.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00- Submittals.


.2 Product Data:


.1 Provide manufacturer's printed product literature and data sheets for equipment
and systems and include product characteristics, performance criteria, physical
size, finish, and limitations.


.2 Submit WHMIS SDS - Safety Data Sheets in accordance with Section 01 35
29.07 – Occupational Health and Safety Requirements.


.3 Shop Drawings:


.1 Submit data for valves specified in this Section.


1.3 CLOSEOUT SUBMITTALS


.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00-
Closeout Procedures.
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1.4 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Materials/Spare Parts:


.1 Furnish following spare parts:
.1 Valve seats: one for every 10 valves each size, minimum 1.
.2 Discs: one for every 10 valves, each size. Minimum 1.
.3 Stem packing: one for every 10 valves, each size. Minimum 1.
.4 Valve handles: 2 of each size.
.5 Gaskets for flanges: one for every 10 flanged joints.


.2 Tools:
.1 Furnish special tools for maintenance of systems and equipment.
.2 Include following:


.1 Lubricant gun for expansion joints.


1.5 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


.2 Delivery and Acceptance Requirements:


.1 Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.


Part 2 Products


2.1 MATERIALS


.1 Valves:


.1 Except for specialty valves, to be single manufacturer.


.2 Products to have CRN registration numbers.


.2 End Connections:


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


.3 Lock shield Keys:


.1 Where lock shield valves are specified, provide 10 keys of each size: malleable
iron cadmium plated.


.4 Gate Valves:


.1 Requirements common to gate valves, unless specified otherwise:
.1 Standard specification: MSS SP-80.
.2 Bonnet: union with hexagonal shoulders.
.3 Connections: screwed with hexagonal shoulders.
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.4 Inspection and pressure testing: to MSS SP-80. Tests to be hydrostatic.


.5 Packing: non-asbestos.


.6 Handwheel: non-ferrous.


.7 Handwheel Nut: bronze to ASTM B62.
.2 NPS 2 and under, non-rising stem, solid wedge disc, Class 125


.1 Body: with long disc guides, screwed bonnet with stem retaining nut.


.2 Operator: Handwheel.
.3 NPS 2 and under, non-rising stem, solid wedge disc, Class 150:


.1 Body: with long disc guides, screwed bonnet with stem retaining nut.


.2 Operator: handwheel.
.4 NPS 2 and under, rising stem, split wedge disc, Class 125:


.1 Body: with long disc guides, screwed bonnet.


.2 Disc: split wedge, bronze to ASTM B283, loosely secured to stem.


.3 Operator: handwheel.
.5 NPS 2 and under, rising stem, solid wedge disc, Class 125:


.1 Body: with long disc guides, screwed bonnet.


.2 Operator: handwheel.
.6 NPS 2 and under, rising stem, solid wedge disc, Class 150:


.1 Body: with long disc guides, union.


.2 Operator: handwheel.


.5 Globe Valves:


.1 Requirements common to globe valves, unless specified otherwise:
.1 Standard specification: MSS SP-80.
.2 Bonnet: union with hexagonal shoulders.
.3 Connections: screwed with hexagonal shoulders.
.4 Pressure testing: to MSS SP-80. Tests to be hydrostatic.
.5 Stuffing box: threaded to bonnet with gland follower, packing nut, high


grade non-asbestos packing.
.6 Handwheel: non-ferrous.
.7 Handwheel Nut: bronze to ASTM B62.


.2 NPS 2 and under, composition disc, Class 125:
.1 Body and bonnet: screwed bonnet.
.2 Disc and seat: renewable rotating PTFE disc, regrindable bronze seat,


loosely secured to bronze stem to ASTM B505.
.3 Operator: handwheel.


.3 NPS 2 and under, composition disc, Class 150:
.1 Body and bonnet: union bonnet.
.2 Disc and seat: renewable rotating PTFE disc in easily removable disc


holder, regrindable bronze seat, loosely secured to bronze stem to ASTM
B505.
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.3 Operator: handwheel.
.4 NPS 2 and under, plug disc, Class 150, screwed ends:


.1 Body and bonnet: union bonnet.


.2 Disc and seat ring: tapered plug type with disc stem ring of AISI S420
stainless steel to ASTM A276, loosely secured to stem.


.3 Operator: handwheel.
.5 Angle valve, NPS 2 and under, composition disc, Class 150:


.1 Body and bonnet: union bonnet.


.2 Disc and seat: renewable rotating PTFE disc in slip-on easily removable
disc holder having integral guides, regrindable bronze seat, loosely
secured to stem.


.3 Operator: lock shield.


.6 Check Valves:


.1 Requirements common to check valves, unless specified otherwise:
.1 Standard specification: MSS SP-80.
.2 Connections: screwed with hexagonal shoulders.


.2 NPS 2 and under, swing type, bronze disc, Class 125:
.1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex


head.
.2 Disc and seat: renewable rotating disc, two-piece hinge disc construction;


seat: regrindable.
.3 NPS 2 and under, swing type, bronze disc:


.1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex
head.


.2 Disc and seat: renewable rotating disc, two-piece hinge disc construction;
seat: regrindable.


.4 NPS 2 and under, swing type, composition disc, Class 200:
.1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex


head.
.2 Disc: renewable rotating disc of number 6 composition to suit service


conditions, bronze two-piece hinge disc construction.
.5 NPS 2 and under, horizontal lift type, composition disc, Class 150:


.1 Body: with integral seat, union bonnet ring with hex shoulders, cap.


.2 Disc: renewable no. 6 composition PTFE rotating disc in disc holder
having guides top and bottom, of bronze to ASTM B62.


.6 NPS 2 and under, vertical lift type, bronze disc, Class 125:
.1 Disc: rotating disc having guides top and bottom, disc guides, retaining


rings.


.7 Ball Valves:


.1 NPS 2 and under:
.1 Body and cap: cast high tensile bronze to ASTM B62.
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.2 Pressure rating: Class125.


.3 Connections: screwed ends to ANSI B1.20.1 and with hexagonal
shoulders


.4 Stem: tamperproof ball drive.


.5 Stem packing nut: external to body.


.6 Ball and seat: replaceable stainless steel


.7 Stem seal: TFE with external packing nut.


.8 Operator: removable lever handle.


Part 3 Execution


3.1 INSTALLATION


.1 Install rising stem valves in upright position with stem above horizontal.


.2 Remove internal parts before soldering.


.3 Install valves with unions at each piece of equipment arranged to allow servicing,
maintenance, and equipment removal.


3.2 CLEANING


.1 Clean in accordance with Section 01 74 00 - Cleaning.


.1 Remove surplus materials, excess materials, rubbish, tools and equipment


END OF SECTION
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VALVES - STAINLESS STEEL


Part 1 General


1.1 SECTION INCLUDES


.1 Valves Stainless Steel, gate, globe, and check.


1.2 RELATED SECTIONS


.1 Section 01 33 00 – Submittal Procedures


.2 Section 01 35 29.07 – Occupational Health and Safety Act.


.3 Section 01 78 00 – Closeout Submittals.


.4 Section 23 05 15 - Common Installation Requirements for HVAC Pipework.


1.3 REFERENCES


.1 American National Standards Institute (ANSI)/American Society of Mechanical
Engineers (ASME)


.1 ANSI/ASME B16.5-2020, Pipe Flanges and Flanged Fittings: NPS 1/2 through
NPS 24 Metric/Inch Standard.


.2 ANSI/ASME B16.10-2022, Face-to-Face and End-to-End Dimensions Valves.


.3 ANSI/ASME B16.25-2017, Buttwelding Ends.


.4 ANSI/ASME B16.34-2020, Valves-Flanged, Threaded, and Welding End.


.2 American Petroleum Institute (API)


.1 API 598-2019, Valve Inspection and Testing


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


.1 ASTM A193/A193M-2022, Standard Specification for Alloy-Steel and Stainless-
Steel Bolting Materials for High-Temperature or High-Pressure Service and
Other Special Purpose Applications.


.4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).


.1 MSS SP-25-2018, Standard Marking System for Valves, Fittings, Flanges and
Unions.


.2 MSS SP-61, Pressure Testing of Steel Values.
MSS-SP-83-2018, Class 3000 and 6000 Pipe Unions, Socket Welding and
Threaded (Carbon Steel, Alloy Steel, Stainless Steels and Nickel Alloys)


.3 MSS-SP-126-2013, In-Line, Spring-Assisted, Center-Guided check Valves
(Carbon, Alloy Steel, Stainless Steel, & Nickel Alloys).


.4 MSS-SP-110-2010, Ball Valves, Threaded, Socket-Welding, Solder Joint,
Grooved and Flared Ends.
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1.4 SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.


.2 Product Data:


.1 Provide manufacturer's printed product literature and data sheets for equipment
and systems and include product characteristics, performance criteria, physical
size, finish, and limitations.


.2 Submit WHMIS SDS - Safety Data Sheets in accordance with Section 01 35
29.06 – Health and Safety Requirements.


.3 Shop Drawings:


.1 Submit data for valves specified in this Section.


.4 Closeout Submittals


Provide maintenance data for incorporation into manual specified in Section 01 78 00-
Closeout Submittals.


1.5 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Materials/Spare Parts:


.1 Furnish following spare parts:
.1 Valve seats: one for every 10 valves each size, minimum 1.
.2 Discs: one for every 10 valves, each size. Minimum 1.
.3 Stem packing: one for every 10 valves, each size. Minimum 1.
.4 Valve handles: 2 of each size.
.5 Gaskets for flanges: one for every 10 flanged joints.


.2 Tools:
.1 Furnish special tools for maintenance of systems and equipment.
.2 Include following:


.1 Lubricant gun for expansion joints.


1.6 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


.2 Delivery and Acceptance Requirements:


.1 Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.


Part 2 Products


2.1 MATERIALS


.1 Valves:


.1 Except for specialty valves, to be single manufacturer.
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.2 Products to have CRN registration numbers.


.3 Valves to be individually tested.


.2 Requirements common to valves, unless specified otherwise:


.1 Pressure-temperature ratings: to ANSI B16.34.


.2 Inspections and tests: to API 598.


.3 Pressure Testing: to MSS SP-61.


.4 Flanged valves:
.1 Face-to-face dimensions: to ANSI B16.10.
.2 Flange dimensions: to ANSI B16.5 with 1.6 mm raised face


.5 Butt-weld valves:
.1 End-to-end dimensions: to ANSI B16.10.
.2 End dimensions: to ANSI B16.25 bored for standard pipe schedule


.6 Hand wheel: non-heating type with raised rim of die-cast aluminum alloy to
ASTM B85 or malleable iron to ASTM A49.


.7 Markings: to MSS SP-25.


.8 Identification:
.1 Plate showing catalogue number, size, material of body, disc, stem seat,


fluid, pressure-temperature rating.
.2 Body markings: manufacturer, size, primary service rating, material


symbol.
.9 Canadian Registration Number (CRN) required for all products.


.3 Gate Valves:


.1 Requirements common to gate valves, unless specified otherwise:
.1 Standard specification: A351 CF8M
.2 Bonnet: union with hexagonal shoulders.
.3 Connections: screwed with hexagonal shoulders.
.4 Inspection and pressure testing: to MSS SP-61. Tests to be hydrostatic.
.5 Seat: A351 CF8M
.6 Body: 316SS


NPS 2 and under, non-rising stem, solid wedge disc, Class 125
.7 Body: with long disc guides, screwed bonnet with stem retaining nut.
.8 Operator: Handwheel.


.4 Globe Valves:


.1 Requirements common to globe valves, unless specified otherwise:
.1 Standard specification: ASTM 351CF8M
.2 Body: 316 stainless steels
.3 Bonnet: union with hexagonal shoulders.
.4 Connections: screwed with hexagonal shoulders.
.5 Pressure testing: to MSS SP-61. Tests to be hydrostatic.
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.6 Stuffing box: threaded to bonnet with gland follower, packing nut, high
grade non-asbestos packing.


.7 Handwheel: non-ferrous.
NPS 2 and under, composition disc, Class 125:


.8 Body and bonnet: screwed bonnet.


.9 Disc and seat: renewable rotating PTFE disc, regrindable stainless-steel
seat, loosely secured to stainless steel stem


.10 Operator: handwheel.


.5 Check Valves:


.1 Requirements common to check valves, unless specified otherwise:
.1 Standard specification: MSS SP-25.
.2 Connections: screwed with hexagonal shoulders.


.2 NPS 2 and under, swing type, stainless steel disc, Class 125:
.1 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex


head.
.2 Disc and seat: renewable rotating disc, two-piece hinge disc construction;


seat: regrindable stainless steel.


.6 Silent Check Valves:


.1 NPS 2 and under:
.1 Body: stainless steel to ASTM B62 with integral seat.
.2 Pressure rating: Class 125.
.3 Connections: screwed ends to ANSI B1.20.1 and with hex. shoulders.
.4 Disc and seat: renewable rotating disc.
.5 Stainless steel spring, heavy duty.
.6 Seat: regrindable.


.7 Ball Valves:


.1 NPS 2 and under:
.1 Body: ASTM A351.
.2 Pressure rating: 125psi WSP, 1000psi WOG non-shock
.3 Connections: screwed ends to ASTM A351
.4 Stem: AISI 316
.5 Stem packing nut: AISI 304
.6 Seats: reinforced PTFE
.7 Ball: ASTM A351.
.8 Body seal: PTFE stem packing, thrust washer and body seal
.9 Handle: removable lever handle, AISI 304 with vinyl insulator, blow-out


proof


.8 Bypasses for Gate and Globe Valves


.1 Locations: on valves as indicated.
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.2 Position of bypass valve on main valves: stem vertical or parallel position.


.3 Size of bypass valve:
1. Main valve up to NPS 8: NPS 3/4.
2. Main valve NPS 10 and over: NPS 1.


.4 Type of bypass valves:
3. On gate valve: globe, with composition disc, stainless steel trim,
4. On globe valve: globe, with composition disc, stainless steel trim


.9 Valve Operators


Handwheel: on all gate and globe valves except as specified.


Part 3 Execution


3.1 INSTALLATION


.1 Install rising stem valves in upright position with stem above horizontal.


.2 Remove internal parts before welding.


.3 Install valves with unions at each piece of equipment arranged to allow servicing,
maintenance, and equipment removal.


3.2 CLEANING


.1 Clean in accordance with Section 01 74 00 - Cleaning.


.1 Remove surplus materials, excess materials, rubbish, tools, and equipment


END OF SECTION
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HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT


Part 1 General


1.1 REFERENCE STANDARDS


.1 American Society of Mechanical Engineers (ASME)


.1 ASME B31.1-22, Power Piping.


.2 ASTM International (ASTM)


.1 ASTM A125-1996(2018), Standard Specification for Steel Springs, Helical,
Heat-Treated.


.2 ASTM A307-2021, Standard Specification for Carbon Steel Bolts, Studs, and
Threaded Rod 60,000 PSI Tensile Strength.


.3 ASTM A563/A563M, 2022, Standard Specification for Carbon and Alloy Steel
Nuts.


.3 Factory Mutual (FM)


.4 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)


.1 MSS SP58-2018, Pipe Hangers and Supports - Materials, Design and
Manufacture, Selection, Application, and Installation


.5 National Research Council Canada (NRC)


.1 National Plumbing Code of Canada 2020 (NPC).


.6 Underwriter's Laboratories of Canada (ULC)


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Provide manufacturer's printed product literature and data sheets for hangers and
supports and include product characteristics, performance criteria, physical size,
finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territory, Canada.


.2 Submit shop drawings for:
.1 Bases, hangers and supports.
.2 Connections to equipment and structure.
.3 Structural assemblies.
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.4 Certificates:


.1 Submit certificates signed by manufacturer certifying that materials comply with
specified performance characteristics and physical properties.


.5 Manufacturers' Instructions:


.1 Provide manufacturer's installation instructions.
.1 The engineer will make available 1 copy of the systems supplier's


installation instructions.


1.3 CLOSEOUT SUBMITTALS


.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 -
Closeout Submittals.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


.2 Delivery and Acceptance Requirements:


.1 Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.


Part 2 Products


2.1 SYSTEM DESCRIPTION


.1 Design Requirements:


.1 Construct pipe hanger and support to manufacturer’s recommendations utilizing
manufacturer's regular production components, parts, and assemblies.


.2 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or
MSS SP58.


.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat
to the building structure.


.4 Design hangers and supports to support systems under conditions of operation,
allow free expansion and contraction, prevent excessive stresses from being
introduced into pipework or connected equipment.


.5 Provide for vertical adjustments after erection and during commissioning.
Amount of adjustment in accordance with MSS SP58.


.2 Performance Requirements:


.1 Design supports, platforms, catwalks, hangers to withstand seismic events


2.2 GENERAL


.1 Fabricate hangers, supports and sway braces in accordance with MSS SP58. ANSI B31.1.
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.2 Use components for intended design purposes only. Do not use for rigging or erection
purposes.


2.3 PIPE HANGERS


.1 Finishes:


.1 Pipe hangers and supports galvanized painted with zinc-rich paint after
manufacture.


.2 Use electro-plating galvanizing process.


.3 Ensure steel hangers in contact with copper piping are copper plated.


.2 Upper attachment structural: suspension from lower flange of I-Beam:


.1 Cold piping NPS 2 maxima: malleable iron C-clamp with hardened steel cup
point setscrew, locknut.
.1 Rod: 9 mm UL listed.


.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye
rod, jaws and extension with carbon steel retaining clip, tie rod, nuts and
washers, UL listed to MSS-SP58.


.3 Upper attachment structural: suspension from upper flange of I-Beam:


.1 Cold piping NPS 2 maxima: ductile iron top-of-beam C-clamp with hardened
steel cup point setscrew, locknut and carbon steel retaining clip, UL listed to
MSS SP58.


.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam jaw-
clamp with hooked rod, spring washer, plain washer and nut UL listed.


.4 Upper attachment to concrete:


.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with
weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod
diameter.


.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed to
MSS SP58.


.5 Hanger rods: threaded rod material to MSS SP58:


.1 Ensure that hanger rods are subject to tensile loading only.


.2 Provide linkages where lateral or axial movement of pipework is anticipated.


.3 Do not use 22 mm or 28 mm rod.


.6 Pipe attachments: material to MSS SP58:


.1 Attachments for steel piping: carbon steel galvanized.


.2 Attachments for copper piping: copper plated black steel.


.3 Use insulation shields for hot pipework.


.4 Oversize pipe hangers and supports.


.7 Adjustable clevis: material to MSS SP69 UL listed, clevis bolt with nipple spacer and
vertical adjustment nuts above and below clevis.
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.1 Ensure "U" has hole in bottom for riveting to insulation shields.


.8 Yoke style pipe roll: carbon steel yoke, rod, and nuts with cast iron roll, to MSS SP58.


.9 U-bolts: carbon steel to MSS SP58 with 2 nuts at each end to ASTM A563.


.1 Finishes for steel pipework: black.


.2 Finishes for copper, glass, brass, or aluminum pipework: galvanized, with formed
portion plastic coated.


.10 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP58.


2.4 RISER CLAMPS


.1 Steel or cast-iron pipe: galvanized carbon steel to MSS SP58, type 42, UL listed.


.2 Copper pipe: carbon steel copper plated to MSS SP58, type 42.


.3 Bolts: to ASTM A307.


.4 Nuts: to ASTM A563.


2.5 INSULATION PROTECTION SHIELDS


.1 Insulated cold piping:


.1 64 kg/m3 density insulation plus insulation protection shield to: MSS SP69,
galvanized sheet carbon steel. Length designed for maximum 3 m span.


.2 Insulated hot piping:


.1 Curved plate 300 mm long, with edges turned up, welded-in center plate for pipe
sizes NPS 12 and over, carbon steel to comply with MSS SP69.


2.6 CONSTANT SUPPORT SPRING HANGERS


.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5%
spring rate tolerance, tested for free height, spring rate, loaded height, and provided with
Certified Mill Test Report (CMTR).


.2 Load adjustability: 10% minimum adjustability for each side of calibrated load.
Adjustment without special tools. Adjustments not to affect travel capabilities.


.3 Provide upper and lower factory set travel stops.


.4 Provide load adjustment scale for field adjustments.


.5 Total travel to be actual travel + 20% difference between total travel and actual travel 25
mm minimum.


.6 Individually calibrated scales on each side of support calibrated prior to shipment,
complete with calibration record.


2.7 VARIABLE SUPPORT SPRING HANGERS


.1 Vertical movement: 13 mm minimum, 50 mm maximum, use single spring pre-
compressed variable spring hangers.
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.2 Vertical movement greater than 50 mm: use double spring pre-compressed variable
spring hanger with 2 springs in series in single casing.


.3 Variable spring hanger complete with factory calibrated travel stops. Provide certificate
of calibration for each hanger.


.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5
% spring rate tolerance, tested for free height, spring rate, loaded height, and provided
with CMTR.


2.8 EQUIPMENT SUPPORTS


.1 Fabricate equipment supports not provided by equipment manufacturer from structural
grade steel meeting requirements of Section 05 12 23 - Structural Steel for Buildings.
Submit calculations with shop drawings.


2.9 EQUIPMENT ANCHOR BOLTS AND TEMPLATES


.1 Provide templates to ensure accurate location of anchor bolts.


2.10 PLATFORMS AND CATWALKS


.1 To Section 05 50 00 - Metal Fabrications.


2.11 HOUSE-KEEPING PADS


.1 Provide 100 mm high concrete housekeeping pads for base-mounted equipment; size
pads 50 mm larger than equipment; chamfer pad edges.


.2 Concrete: to Section 03 30 00.01 - Cast-in-Place Concrete Short Form.


2.12 OTHER EQUIPMENT SUPPORTS


.1 Fabricate equipment supports from structural grade steel meeting requirements of Section
05 12 23 - Structural Steel for Buildings.


.2 Submit structural calculations with shop drawings.


Part 3 Execution


3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.2 INSTALLATION


.1 Install in accordance with:


.1 Manufacturer's instructions and recommendations.


.2 Vibration Control Devices:
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.1 Install on piping systems at pumps, boilers, chillers, cooling towers, and as
indicated.


.3 Clamps on riser piping:


.1 Support independent of connected horizontal pipework using riser clamps and
riser clamp lugs welded to riser.


.2 Bolt-tightening torques to industry standards.


.3 Steel pipes: install below coupling or shear lugs welded to pipe.


.4 Cast iron pipes: install below joint.


.4 Clevis plates:


.1 Attach to concrete with 4 minimum concrete inserts, one at each corner.


.5 Provide supplementary structural steelwork where structural bearings do not exist or
where concrete inserts are not in correct locations.


.6 Use approved constant support type hangers where:


.1 Vertical movement of pipework is 13 mm or more,


.2 Transfer of load to adjacent hangers or connected equipment is not permitted.


.7 Use variable support spring hangers where:


.1 Transfer of load to adjacent piping or to connected equipment is not critical.


.2 Variation in supporting effect does not exceed 25 % of total load.


3.3 HANGER SPACING


.1 Plumbing piping: to National Plumbing Code of Canada (NPC).


.2 Copper piping: up to NPS 1/2: every 1.5 m.


.3 Hydronic, condensate, rigid, and flexible joint roll groove pipe: in accordance with table
below, but not less than one hanger at joints.
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Maximum
Pipe Size:
NPS


Maximum Spacing:
Steel


Maximum Spacing:
Copper


up to 1-1/4 2.1 m 1.8 m


1-1/2 2.7 m 2.4 m


2 3.0 m 2.7 m


2-1/2 3.6 m 3.0 m


3 3.6 m 3.0 m


3-1/2 3.9 m 3.3 m


4 4.2 m 3.6 m


5 4.8 m


6 5.1 m


8 5.7 m


10 6.6 m


12 6.9 m
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.4 Within 300 mm of each elbow.


.5 Pipework greater than NPS 12: to MSS SP69.


.6 Hanger and support are required for piping penetrate through floor.


3.4 HANGER INSTALLATION


.1 Install hanger so that rod is vertical under operating conditions.


.2 Adjust hangers to equalize load.


.3 Support from structural members. Where structural bearing does not exist or inserts are
not in suitable locations, provide supplementary structural steel members.


3.5 HORIZONTAL MOVEMENT


.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to
hot position not to exceed 4 degrees from vertical.


.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so
that rod hanger is vertical in the hot position.


3.6 FINAL ADJUSTMENT


.1 Adjust hangers and supports:


.1 Ensure that rod is vertical under operating conditions.


.2 Equalize loads.


.2 Adjustable clevis:


.1 Tighten hanger load nut securely to ensure proper hanger performance.


.2 Tighten upper nut after adjustment.


.3 C-clamps:


.1 Follow manufacturer's recommended written instructions and torque values when
tightening C-clamps to bottom flange of beam.


.4 Beam clamps:


.1 Hammer jaw firmly against the underside of beam.


3.7 FIELD QUALITY CONTROL


.1 Site Tests: conduct the following tests in accordance with Section 01 45 00 - Quality
Control and submit report as described in PART 1 - ACTION AND INFORMATIONAL
SUBMITTALS.


.2 Manufacturer's Field Services:


.1 Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting, and cleaning of product and submit
Manufacturer's Field Reports as described in PART 1 - ACTION AND
INFORMATIONAL SUBMITTALS.
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.2 Provide manufacturer's field services consisting of product use recommendations
and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY
ASSURANCE.


3.8 CLEANING


.1 Clean in accordance with Section 01 74 00 - Cleaning.


.1 Remove surplus materials, excess materials, rubbish, tools, and equipment.


END OF SECTION
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Part 1 General


1.1 SUMMARY


.1 Section Includes:


.1 Materials and requirements for the identification of piping systems, duct work,
valves, and controllers, including the installation and location of identification
systems.


.2 Sustainable requirements for construction and verification.


1.2 REFERENCE STANDARDS


.1 Canadian General Standards Board (CGSB)


.1 CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel.


.2 CAN/CGSB-24.3-12, Standard for Pipe Identification


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Product Data:


.2 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.


.3 Product data to include paint color chips, other products specified in this section.


.4 Samples:


.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.


.2 Samples to include nameplates, labels, tags, lists of proposed legends.


1.4 QUALITY ASSURANCE


.1 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.2 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.


1.5 DELIVERY, STORAGE, AND HANDLING


.1 Packing, shipping, handling, and unloading:


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


Part 2 Products


2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES


.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by
manufacturer.
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.2 Lettering and numbers raised or recessed.


.3 Information to include, as appropriate:


.1 Equipment: manufacturer's name, model, size, serial number, capacity.


.2 Motor: voltage, Hz, phase, power factor, duty, frame size.


2.2 SYSTEM NAMEPLATES


.1 Colors:


.1 Hazardous: red letters, white background.


.2 Elsewhere: black letters, white background (except where required otherwise by
applicable codes).


.2 Construction:


.1 3 mm thick white anodized aluminum, matte finish, with square corners, letters
accurately aligned, and machine engraved into core.


.3 Sizes:


.1 Conform to following table:
Size # mm Sizes (mm) No. of Lines Height of Letters (mm)


1 10 x 50 1 3
2 13 x 75 1 5
3 13 x 75 2 3
4 20 x 100 1 8
5 20 x 100 2 5
6 20 x 200 1 8
7 25 x 125 1 12
8 25 x 125 2 8
9 35 x 200 1 20


.2 Use maximum of 25 letters/numbers per line.


.4 Locations:


.1 Terminal cabinets, control panels: use size # 5.


.2 Equipment in Mechanical Rooms: use size # 9.


.5 Identification for PSPC Preventive Maintenance Support System (PMSS):


.1 Use arrangement of Main identifier, Source identifier, Destination identifier.


.2 Equipment in Mechanical Room:
.1 Main identifier: size #9.
.2 Source and Destination identifiers: size #6.
.3 Terminal cabinets, control panels: size #5.


.3 Equipment elsewhere: sizes as appropriate.


2.3 EXISTING IDENTIFICATION SYSTEMS


.1 Apply existing identification system to new work.







Town of Fort Smith Section 23 05 53
Raw Water Intake Rehabilitation Page 3 of 6
60700851 May 2024


IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
.2 Where existing identification system does not cover for new work, use identification


system specified this section.


.3 Before starting work, obtain written approval of identification system from the engineer.


2.4 PIPING SYSTEMS GOVERNED BY CODES


2.5 IDENTIFICATION OF PIPING SYSTEMS


.1 Identify contents by background color marking, pictogram (as necessary), legend,
direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.


.2 Pictograms:


.1 Where required: Workplace Hazardous Materials Information System (WHMIS)
regulations.


.3 Legend:


.1 Block capitals to sizes and colors listed in CAN/CGSB 24.3.


.4 Arrows showing direction of flow:


.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm
high.


.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm
high.


.3 Use double-headed arrows where flow is reversible.


.5 Extent of background color marking:


.1 To full circumference of pipe or insulation.


.2 Length to accommodate pictogram, full length of legend and arrows.


.6 Materials for background color marking, legend, arrows:


.1 Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure
sensitive plastic marker tags.


.2 Other pipes: pressure sensitive vinyl with protective overcoating, waterproof
contact adhesive undercoating, suitable for ambient of 100% RH and continuous
operating temperature of 150 degrees C and intermittent temperature of 200
degrees C.


.7 Colors and Legends:


.1 Where not listed, obtain direction from the engineer.


.2 Colors for legends, arrows: to following table:
Background color: Legend, arrows:
Yellow BLACK
Green WHITE
Red WHITE


.3 Background color marking and legends for piping systems:
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Contents
Background
color marking Legend


High Temp Glycol Supply Yellow High Temp Glycol Supply
High Temp Glycol Return Yellow High Temp Glycol Return
Low Temp Glycol Supply Yellow Low Temp Glycol Supply
Low Temp Glycol Return Yellow Low Temp Glycol Return
Refrigeration liquid Yellow REF. LIQUID
Refrigeration hot gas Yellow REF. HOT GAS
Boiler Feed Water Yellow BLR.FEED WTR


2.6 IDENTIFICATION DUCTWORK SYSTEMS


.1 50 mm high stenciled letters and directional arrows 150 mm long x 50 mm high.


.2 Colors: back or coordinated with base color to ensure strong contrast.


2.7 VALVES, CONTROLLERS


.1 Brass tags with 12 mm stamped identification data filled with black paint.


.2 Include flow diagrams for each system, of approved size, showing charts and schedules
with identification of each tagged item, valve type, service, function, normal position,
location of tagged item.


2.8 CONTROLS COMPONENTS IDENTIFICATION


.1 Identify all systems, equipment, components, controls, sensors with system nameplates
specified in this section.


.2 Inscriptions to include function and (where appropriate) fail-safe position.


2.9 LANGUAGE


.1 Identification in English.


Part 3 Execution


3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.2 TIMING


.1 Provide identification only after painting specified Section 09 90 00 - Painting has been
completed.


3.3 INSTALLATION
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.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.


.2 Provide ULC and CSA registration plates as required by respective agency.


3.4 NAMEPLATES


.1 Locations:


.1 In conspicuous location to facilitate easy reading and identification from
operating floor.


.2 Standoffs:


.1 Provide for nameplates on hot and/or insulated surfaces.


.3 Protection:


.1 Do not paint, insulate, or cover.


3.5 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS


.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels:
at not more than 17 m intervals and more frequently if required to ensure that at least one
is visible from any one viewpoint in operating areas and walking aisles.


.2 Adjacent to each change in direction.


.3 At least once in each small room through which piping, or ductwork passes.


.4 On both sides of visual obstruction or where run is difficult to follow.


.5 On both sides of separations such as walls, floors, partitions.


.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at
entry and exit points, and at access openings.


.7 At beginning and end points of each run and at each piece of equipment in run.


.8 At point immediately upstream of major manually operated or automatically controlled
valves, and dampers. Where this is not possible, place identification as close as possible,
preferably on the upstream side.


.9 Identification easily and accurately readable from usual operating areas and from access
points.


.1 Position of identification approximately at right angles to most convenient line of
sight, considering operating positions, lighting conditions, risk of physical
damage or injury and reduced visibility over time due to dust and dirt.


3.6 VALVES, CONTROLLERS


.1 Valves and operating controllers, except at radiation, or where in plain sight of equipment
they serve: Secure tags with non-ferrous chains or closed "S" hooks.


.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare
glass where directed by the engineer. Provide one copy (reduced in size if required) in
each operating and maintenance manual.
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.3 Number valves in each system consecutively.


3.7 FIELD QUALITY CONTROL


.1 Verification requirements in accordance with Section, include:


.1 Materials and resources.


.2 Storage and collection of recyclables.


.3 Construction waste management.


.4 Resource reuse.


.5 Recycled content.


.6 Local/regional materials.


.7 Certified wood.


.8 Low-emitting materials.


3.8 CLEANING


.1 Proceed in accordance with Section 01 74 00 - Cleaning.


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


END OF SECTION







Town of Fort Smith Section 23 05 93
Raw Water Intake Rehabilitation Page 1 of 5
60700851 May 2024


TESTING, ADJUSTING AND BALANCING FOR HVAC


Part 1 General


1.1 SUMMARY


.1 TAB is used throughout this Section to describe the process, methods, and requirements
of testing, adjusting, and balancing for HVAC.


.2 TAB means to test, adjust and balance to perform in accordance with requirements of
Contract Documents and to do other work as specified in this section.


1.2 QUALIFICATIONS OF TAB PERSONNEL


.1 Submit names of personnel to perform TAB to the engineer within 90 days of award of
contract.


.2 Provide documentation confirming qualifications, successful experience.


.3 TAB: performed in accordance with the requirements of standard under which TAB
Firm's qualifications are approved:


.1 Associated Air Balance Council, (AABC) National Standards for Total System
Balance, MN-1-2016.


.2 National Environmental Balancing Bureau (NEBB) TABES, Procedural
Standards for Testing, Adjusting, Balancing of Environmental Systems-2015.


.3 Sheet Metal and Air Conditioning Contractors' National Association
(SMACNA), HVAC Systems - Testing, Adjusting and Balancing-2002.


.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.


.5 Use TAB Standard provisions, including checklists, and report forms to satisfy Contract
requirements.


.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and
calibration of TAB instruments.


.7 Where instrument manufacturer calibration recommendations are more stringent than
those listed in TAB Standard, use manufacturer's recommendations.


.8 TAB Standard quality assurance provisions such as performance guarantees form part of
this contract.


.1 For systems or system components not covered in TAB Standard, use TAB
procedures developed by TAB Specialist.


.2 Where new procedures, and requirements, are applicable to Contract
requirements have been published or adopted by body responsible for TAB
Standard used (AABC, NEBB, or TABB), requirements and recommendations
contained in these procedures and requirements are mandatory.


1.3 PURPOSE OF TAB


.1 Test to verify proper and safe operation, determine actual point of performance, evaluate
qualitative and quantitative performance of equipment, systems and controls at design,
average and low loads using actual or simulated loads.
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.2 Adjust and regulate equipment and systems to meet specified performance requirements
and to achieve specified interaction with other related systems under normal and
emergency loads and operating conditions.


.3 Balance systems and equipment to regulate flow rates to match load requirements over
full operating ranges.


1.4 EXCEPTIONS


.1 TAB of systems and equipment regulated by codes, standards to satisfaction of authority
having jurisdiction.


1.5 CO-ORDINATION


.1 Schedule time required for TAB (including repairs, re-testing) into project construction
and completion schedule to ensure completion before acceptance of project.


.2 Do TAB of each system independently and subsequently, where interlocked with other
systems, in unison with those systems.


1.6 PRE-TAB REVIEW


.1 Review Contract Documents before project construction is started and confirm in writing
to the engineer adequacy of provisions for TAB and other aspects of design and
installation pertinent to success of TAB.


.2 Review specified standards and report to the engineer in writing proposed procedures
which vary from standard.


.3 During construction, co-ordinate location and installation of TAB devices, equipment,
accessories, measurement ports and fittings.


1.7 START-UP


.1 Follow start-up procedures as recommended by equipment manufacturer unless specified
otherwise.


.2 Follow special start-up procedures specified elsewhere in Division 23.


1.8 OPERATION OF SYSTEMS DURING TAB


.1 Operate systems for length of time required for TAB and as required by the engineer for
verification of TAB reports.


1.9 START OF TAB


.1 Notify the engineer 7 days prior to the start of TAB.


.2 Start TAB when building is essentially completed, including:


.3 Installation of ceilings, doors, windows, and other construction affecting TAB.


.4 Application of weatherstripping, sealing, and caulking.


.5 Pressure, leakage, other tests specified elsewhere Division 23.


.6 Provisions for TAB installed and operational.
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.7 Start-up, verification for proper, normal, and safe operation of mechanical and associated
electrical and control systems affecting TAB including but not limited to:


.1 Proper thermal overload protection in place for electrical equipment.


.2 Air systems:
.1 Filters in place, clean.
.2 Duct systems clean.
.3 Ducts, air shafts, ceiling plenums are airtight to within specified


tolerances.
.4 Correct fan rotation.
.5 Fire, smoke, volume control dampers installed and open.
.6 Coil fins combed, clean.
.7 Access doors, installed, closed.
.8 Outlets installed, volume control dampers open.


.3 Liquid systems:
.1 Flushed, filled, vented.
.2 Correct pump rotation.
.3 Strainers in place, baskets clean.
.4 Isolating and balancing valves installed, open.
.5 Calibrated balancing valves installed, at factory settings.
.6 Chemical treatment systems complete, operational.


1.10 APPLICATION TOLERANCES


.1 Do TAB to following tolerances of design values:


.1 HVAC systems: plus 5 %, minus 5 %.


1.11 ACCURACY TOLERANCES


.1 Measured values accurate to within plus or minus 2 % of actual values.


1.12 INSTRUMENTS


.1 Prior to TAB, submit to the engineer list of instruments used together with serial
numbers.


.2 Calibrate in accordance with requirements of most stringent referenced standard for
either applicable system or HVAC system.


.3 Calibrate within 3 months of TAB. Provide certificate of calibration to the engineer.


1.13 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit, prior to commencement of TAB:


.2 Proposed methodology and procedures for performing TAB if different from referenced
standard.
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.3 Submit for checking and approval of the engineer, prior to submission of formal TAB
report, sample of rough TAB sheets. Include:


.1 Details of instruments used.


.2 Details of TAB procedures employed.


.3 Calculations procedures.


.4 Summaries.


1.14 TAB REPORT


.1 Format in accordance with referenced standard.


.2 TAB report to show results in SI units and to include:


.1 Project record drawings.


.2 System schematics.


.3 Submit PDFs of TAB Report to the engineer for verification and approval, in English
complete with index tabs.


1.15 VERIFICATION


.1 Reported results subject to verification by the engineer.


.2 Provide personnel and instrumentation to verify up to 30 % of reported results.


.3 Number and location of verified results as directed by the engineer.


.4 Pay costs to repeat TAB as required to satisfaction of the engineer.


1.16 SETTINGS


.1 After TAB is completed to satisfaction of the engineer, replace drive guards, close access
doors, lock devices in set positions, ensure sensors are at required settings.


.2 Permanently mark settings to allow restoration at any time during life of facility. Do not
eradicate or cover markings.


1.17 COMPLETION OF TAB


.1 TAB considered complete when final TAB Report received and approved by the
engineer.


1.18 AIR SYSTEMS


.1 Standard: TAB standards of SMACNA.


.2 Do TAB of systems, equipment, components, controls specified Division 23


.3 Qualifications: personnel performing TAB current member in good standing of AABC or
NEBB.


.4 Quality assurance: perform TAB under direction of supervisor qualified to standards of
AABC or NEBB.
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.5 Measurements: to include as appropriate for systems, equipment, components, controls:
air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet
bulb, dewpoint), duct cross-sectional area, RPM, electrical power, voltage, noise,
vibration.


.6 Locations of equipment measurements: to include as appropriate:


.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, and other equipment
causing changes in conditions.


.2 At controllers, controlled device.


.7 Locations of systems measurements to include as appropriate: main ducts, main branch,
sub-branch, run out (or grille, louvers, register or diffuser).


1.19 OTHER TAB REQUIREMENTS


.1 General requirements applicable to work specified this paragraph:


.1 Qualifications of TAB personnel: as for air systems specified this section.


.2 Quality assurance: as for air systems specified this section.


.2 Building pressure conditions:


.1 Adjust HVAC systems, equipment, controls to always ensure specified pressure
conditions during.


.3 Measure DBT, WBT (or %RH), air velocity, air flow patterns, NC levels, in occupied
areas.


END OF SECTION
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PRESSURE TESTING OF DUCTED AIR SYSTEMS


Part 1 General


1.1 SUMMARY


.1 Section Includes:


.1 Materials and methods for pressure testing ducts over 5 m in length, forming part
of a supply, return or exhaust ductwork system directly or indirectly connected to
air handling equipment.


1.2 REFERENCE STANDARDS


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


.1 Safety Data Sheets (SDS).


.2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)


.1 SMACNA HVAC Air Duct Leakage Test Manual, 2012.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.


.2 Test Reports: submit certified test reports from approved independent testing laboratories
indicating compliance with specifications for specified performance characteristics and
physical properties. Include pressure test information and results as follows:


.1 Submit proposed report form and test report format to the engineer for approval
at least three months before proposed date of first series of tests. Do not start tests
until approval received in writing from the engineer.


.2 Prepare report of results and submit to the engineer within 24 hours of
completion of tests. Include:
.1 Schematic of entire system.
.2 Schematic of section under test showing test site.
.3 Required and achieved static pressures.
.4 Orifice differential pressure at test sites.
.5 Permissible and actual leakage flow rate (L/s) for test sites.
.6 Witnessed certification of results.


.3 Include test reports in final TAB report.


.4 Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.


.5 Instructions: submit manufacturer's installation instructions.


.6 Manufacturer's field reports specified.
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1.4 QUALITY ASSURANCE


.1 Pre-Installation Meetings:


.1 Convene pre-installation meeting one week prior to beginning work of this
Section and on-site installations
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review manufacturer's installation instructions and warranty


requirements.
.2 Health and Safety:


.1 Do construction occupational health and safety in accordance with
Section 01 35 29.07 – Occupational Health and Safety Act.


Part 2 Products


2.1 TEST INSTRUMENTS


.1 Test apparatus to include:


.1 Fan capable of producing required static pressure.


.2 Duct section with calibrated orifice plate mounted and accurately located
pressure taps.


.3 Flow measuring instrument compatible with the orifice plate.


.4 Calibration curves for orifice plates used.


.5 Flexible duct for connecting to ductwork under test.


.6 Smoke bombs for visual inspections.


.2 Test apparatus: accurate to within +/- 3 % of flow rate and pressure.


.3 Submit details of test instruments to be used to the engineer at least three months before
the anticipated start date.


.4 Test instruments: calibrated and certificate of calibration deposited with the engineer no
more than 28 days before start of tests.


.5 Re-calibrated every six months thereafter.


2.2 EQUIPMENT LEAKAGE TOLERANCES


.1 Equipment and system components such as duct heating leakage: 2%.







Town of Fort Smith Section 23 05 94
Raw Water Intake Rehabilitation Page 3 of 4
60700851 May 2024


PRESSURE TESTING OF DUCTED AIR SYSTEMS


Part 3 Execution


3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.2 TEST PROCEDURES


.1 Maximum lengths of ducts to be tested consistent with capacity of test equipment.


.2 Section of duct to be tested to include:


.1 Fittings, branch ducts, tap-ins.


.3 Repeat tests until specified pressures are attained. Bear costs for repairs and repetition to
tests.


.4 Base partial system leakage calculations on SMACNA HVAC Air Duct Leakage Test
Manual.


.5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage.


3.3 SITE TOLERANCES


.1 System leakage tolerances specified are stated as percentage of total flow rate handled by
system. Pro-rate specified system leakage tolerances. Leakage for sections of duct
systems: not to exceed total allowable leakage.


.2 Leakage tests on following systems not to exceed specified leakage rates.


.1 Small duct systems up to 250 Pa: leakage 2%.


.2 Large low pressure duct systems up to 500 Pa: leakage 2%.


.3 Evaluation of test results to use surface area of duct and pressure in duct as basic
parameters.


3.4 TESTING


.1 Test ducts before installation of insulation or other forms of concealment.


.2 Test after seals have cured.


.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets.


.4 Flexible connections to fans.


3.5 FIELD QUALITY CONTROL


.1 Manufacturer's Field Services.


.1 Have manufacturer of products, supplied under this Section, review Work
involved in the handling, installation/application, protection, and cleaning, of its
products and submit written reports, in acceptable format, to verify compliance
of Work with Contract.
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.2 Manufacturer's Field Services: provide manufacturer's field services consisting of
product use recommendations and periodic site visits for inspection of product
installation in accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, at stages listed:
.1 After delivery and storage of products, and when preparatory Work, or


other Work, on which the Work of this Section depends, is complete but
before installation begins.


.2 Twice during progress of Work at 25% and 60% complete.


.3 Upon completion of the Work, after cleaning is carried out.
.4 Obtain reports within 3 days of review and submit them immediately to the


engineer.


.2 Performance Verification:


.1 The engineer to verifies reported results.


.2 To be certified by the same TAB agency approved by the engineer to undertake
TAB on this project.


3.6 CLEANING


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


END OF SECTION
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DUCT INSULATION


Part 1 General


1.1 REFERENCE STANDARDS


.1 National Energy Code of Canada for Buildings 2020


.2 ASTM International (ASTM)


.1 ASTM B209M-21a, Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate (Metric).


.2 ASTM C335-17, Standard Test Method for Steady State Heat Transfer Properties
of Pipe Insulation.


.3 ASTM C411-19, Standard Test Method for Hot-Surface Performance of High-
Temperature Thermal Insulation.


.4 ASTM C449-07(R19), Standard Specification for Mineral Fiber-Hydraulic-
Setting Thermal Insulating and Finishing Cement.


.5 ASTM C547-22a, Standard Specification for Mineral Fiber Pipe Insulation.


.6 ASTM C553-13(2019), Standard Specification for Mineral Fiber Blanket
Thermal Insulation for Commercial and Industrial Applications.


.7 ASTM C612—14(2019), Standard Specification for Mineral Fiber Block and
Board Thermal Insulation.


.8 ASTM C795-08(2018), Standard Specification for Thermal Insulation for Use in
Contact with Austenitic Stainless Steel.


.3 Canadian General Standards Board (CGSB)


.1 CGSB 51-GP-52Ma-89, Vapor Barrier, Jacket and Facing Material for Pipe,
Duct and Equipment Thermal Insulation.


.4 Green Seal Environmental Standards (GSES)


.1 Standard GS-36 2013, Adhesive for Commercial Use.


.5 South Coast Air Quality Management District (SCAQMD), California State


.1 SCAQMD Rule 1168-A2022, Adhesive and Sealant Applications.


.6 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005).


.7 Underwriters Laboratories of Canada (ULC)


.1 CAN/ULC-S102-10, Standard Method of Test for Surface Burning
Characteristics of Building Materials and Assemblies.


.2 CAN/ULC-S701.1-17, Standard for Thermal Insulation, Polystyrene, Boards
Fifth Edition


1.2 DEFINITIONS


.1 For purposes of this section:


.1 "CONCEALED" - insulated mechanical services and equipment in suspended
ceilings and non-accessible chases and furred-in spaces.
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.2 "EXPOSED" - means "not concealed" as previously defined.


.3 Insulation systems - insulation material, fasteners, jackets, and other accessories.


.2 TIAC Codes:


.1 CRD: Code Round Ductwork,


.2 CRF: Code Rectangular Finish.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Provide manufacturer's printed product literature and datasheets for duct
insulation, and include product characteristics, performance criteria, physical
size, finish, and limitations.
.1 Description of equipment giving manufacturer's name, type, model, year,


and capacity.
.2 Details of operation, servicing, and maintenance.
.3 Recommended spare parts list.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territories, Canada.


.4 Samples:


.1 Submit for approval: complete assembly of each type of insulation system,
insulation, coating, and adhesive proposed.


.2 Mount sample on 12 mm plywood board.


.3 Affix typewritten label beneath sample indicating service.


.5 Manufacturers' Instructions:


.1 Provide manufacture's written duct insulation jointing recommendations. and
special handling criteria, installation sequence, cleaning procedures.


1.4 QUALITY ASSURANCE


.1 Qualifications:


.1 Installer: specialist in performing work of this section, and have at least 3 years
successful experience in this size and type of project, qualified to standards
member of TIAC


1.5 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product
Requirements.


.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address and ULC markings.
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Part 2 Products


2.1 FIRE AND SMOKE RATING


.1 To CAN/ULC-S102:


.1 Maximum flame spread rating: 25.


.2 Maximum smoke developed rating: 50.


2.2 INSULATION


.1 Mineral fiber: as specified includes glass fiber, rock wool, slag wool.


.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C335.


.3 TIAC Code C-1: Rigid mineral fiber board to ASTM C612, with factory applied vapor
retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).


.4 TIAC Code C-2: Mineral fiber blanket to ASTM C553 faced with factory applied vapor
retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).


.1 Mineral fiber: to ASTM C553.


.2 Jacket: to CGSB 51-GP-52Ma.


.3 Maximum "k" factor: to ASTM C553.


2.3 JACKETS


.1 Lagging adhesive: compatible with insulation.


.1 Maximum VOC limit 50 g/L to SCAQMD Rule 1168.


.2 Aluminum:


.1 To ASTM B209 with moisture barrier as scheduled in PART 3 of this section.


.2 Thickness: 0.50 mm sheet.


.3 Finish: Smooth.


.4 Jacket banding and mechanical seals: 12 mm wide, 0.5 mm thick stainless steel.
.1 Stainless steel:


.5 Type: 304.


.6 Thickness: 0.25 mm sheet.


.7 Finish: Smooth.


.8 Jacket banding and mechanical seals: 12 mm wide, 0.5 mm thick stainless steel.


2.4 ACCESSORIES


.1 Vapor retarder lap adhesive:


.1 Water based, fire retardant type, compatible with insulation.
.1 Maximum VOC limit 50 g/L to SCAQMD Rule 1168.


.2 Indoor Vapor Retarder Finish:


.1 Vinyl emulsion type acrylic, compatible with insulation.
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.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.


.4 ULC Listed Canvas Jacket:


.1 220 gm/m2 cotton, plain weave, treated with dilute fire-retardant lagging
adhesive to ASTM C921.


.5 Outdoor Vapor Retarder Mastic:


.1 Vinyl emulsion type acrylic, compatible with insulation.


.2 Reinforcing fabric: Fibrous glass, untreated 305 g/m2.


.6 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum.


.7 Contact adhesive: quick setting


.1 Maximum VOC limit 50 g/L to SCAQMD Rule 1168.


.8 Tie wire: 1.5 mm stainless steel.


.9 Banding: 12 mm wide, 0.5 mm thick stainless steel.


.10 Facing: 25 mm stainless steel hexagonal wire mesh stitched on one face of insulation.


.11 Fasteners: 2 mm diameter pins with 35 mm diameter clips, length to suit thickness of
insulation.


Part 3 Execution


3.1 APPLICATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.


3.2 PRE-INSTALLATION REQUIREMENTS


.1 Pressure test ductwork systems complete, consultant representative witness and certify.


.2 Ensure surfaces are clean, dry, free from foreign material.


3.3 INSTALLATION


.1 Install in accordance with TIAC National Standards.


.2 Apply materials in accordance with manufacturer’s instructions and as indicated.


.3 Use 2 layers with staggered joints when required nominal thickness exceeds 75 mm.


.4 Maintain uninterrupted continuity and integrity of vapor retarder jacket and finishes.


.1 Ensure hangers, and supports are outside vapor retarder jacket.


.5 Hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for
HVAC Piping and Equipment.


.1 Apply high compressive strength insulation where insulation may be compressed
by weight of ductwork.
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.6 Fasteners: install at 300 mm on center in horizontal and vertical directions, minimum 2
rows each side.


3.4 DUCTWORK INSULATION SCHEDULE


.1 Insulation types and thicknesses: conform to following table:


TIAC Code Vapour Retarder Thickness (mm)


Rectangular cold and dual
temperature supply air ducts
(exposed)


C-1 yes 50


Round cold and dual temperature
supply air ducts (concealed)


C-2 yes 50


Rectangular warm air ducts
(exposed)


C-1 no 25


Round warm air ducts (exposed) C-1 no 25


Rectangular cold and dual
temperature supply air ducts
(concealed)


C-2 Yes 25


Round cold and dual temperature
supply air ducts (exposed)


C-1 yes 50


Rectangular warm air ducts
(concealed)


C-2 No 25


Round warm air ducts
(concealed)


C-2 No 25


Supply, return, and exhaust ducts
exposed in space being served


none


Outside air ducts to mixing
plenum


C-1 yes 50


Mixing plenums C-1 yes 25


Exhaust duct between dampers
and louvers


C-1 no 50


Rectangular ducts outside C-1 special 50


Round ducts outside C-1 special 50
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TIAC Code Vapour Retarder Thickness (mm)


Acoustically lined ducts See Section 23 33 53- Duct Liners


.2 Exposed round ducts 600 mm and larger, smaller sizes where subject to abuse:


.1 Use TIAC code C-1 insulation, scored to suit diameter of duct.


.3 Finishes: conform to following table:


TIAC Code
Rectangular Round


Indoor, concealed none none
Indoor, exposed within mechanical room CRF/1 CRD/2
Indoor, exposed elsewhere CRF/2 CRD/3
Outdoor, exposed to precipitation CRF/3 CRD/4
Outdoor, elsewhere CRF/4 CRD/5


3.5 CLEANING


.1 Clean in accordance with Section 01 74 00 - Cleaning.


.1 Remove surplus materials, excess materials, rubbish, tools and equipment.


END OF SECTION
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HVAC PIPING INSULATION


Part 1 General


1.1 SUMMARY


.1 Section Includes:


.1 Thermal insulation for piping and piping accessories in commercial type
applications.


.2 Related Requirements


.1 Section 01 33 00 – Submittal Procedures.


.2 Section 07 92 00 – Joint Sealing.


.3 Section 23 05 53– Mechanical Identification


1.2 REFERENCE STANDARDS
.1 National Energy Code of Canada for Buildings 2020


.2 ASTM International (ASTM)


.1 ASTM B209M-14 Standard Specification for Aluminum and Aluminum Alloy
Sheet and Plate.


.2 ASTM C335/C335M-17 Standard Test Method for Steady State Heat Transfer
Properties of Pipe Insulation.


.3 ASTM C411-19 Standard Test Method for Hot-Surface Performance of High-
Temperature Thermal Insulation.


.4 ASTM C449/C449M-07(2019), Standard Specification for Mineral Fiber-
Hydraulic-Setting Thermal Insulating and Finishing Cement.


.5 ASTM C533-2017, Standard Specification for Calcium Silicate Block and Pipe
Thermal Insulation.


.6 ASTM C547-22a Standard Specification for Mineral Fiber Pipe Insulation.


.7 ASTM C795-08(2018) Standard Specification for Thermal Insulation for Use in
Contact with Austenitic Stainless Steel.


.3 Department of Justice Canada (Jus)


.1 Canadian Environmental Assessment Act (CEAA), 2012


.2 Canadian Environmental Protection Act (CEPA), 1999, c. 33.


.3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.


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


.1 Safety Data Sheets (SDS).


.5 Manufacturer's Trade Associations


.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards
(Revised 2004).


.6 Underwriters' Laboratories of Canada (ULC)
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.1 CAN/ULC-S102-2018 Surface Burning Characteristics of Building Materials and
Assemblies.


.2 CAN/ULC-S701.1-2017 Thermal Insulation, Polystyrene, Boards


.3 CAN/ULC-S702-2015, Mineral Fibre Thermal Insulation for Buildings


.4 CAN/ULC-S702.2-15, Mineral Fibre Thermal Insulation for Buildings, Part 2:
Installation


1.3 DEFINITIONS


.1 For purposes of this section:


.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-
accessible chases and furred-in spaces.


.2 "EXPOSED" - will mean "not concealed" as specified.


.2 TIAC ss:


.1 CRF: Code Rectangular Finish.


.2 CPF: Code Piping Finish.


1.4 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's printed product literature, specifications, and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product
characteristics, performance criteria, and limitations.
.1 Submit two copies of Workplace Hazardous Materials Information


System (WHMIS) Safety Data Sheets (SDS) in accordance with Section
01 33 00 - Submittal Procedures.


.3 Shop Drawings:


.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal
Procedures.
.1 Shop drawings: Submit drawings stamped and signed by professional


engineer registered or licensed in Northwest Territory, Canada.


.4 Samples:


.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.


.2 Submit for approval: complete assembly of each type of insulation system,
insulation, coating, and adhesive proposed. Mount sample on 12 mm plywood
board. Affix label beneath sample indicating service.


.5 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.1 Certificates: submit certificates signed by manufacturer certifying that materials
comply with specified performance characteristics and physical properties.


.2 Instructions: submit manufacturer's installation instructions.
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.1 The engineer will make available 1 copy of systems supplier's
installation instructions.


1.5 QUALITY ASSURANCE


.1 Qualifications:


.2 Installer: specialist in performing work of this Section and have at least 3 years successful
experience in this size and type of project, qualified to standards of TIAC.


.3 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section
01 35 29.07 – Occupational Health and Safety Act.


1.6 DELIVERY, STORAGE AND HANDLING


.1 Packing, shipping, handling, and unloading:


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


.2 Deliver materials to site in original factory packaging, labelled with
manufacturer's name, address.


.2 Storage and Protection:


.1 Protect from weather, construction traffic.


.2 Protect against damage.


.3 Store at temperatures and conditions required by manufacturer.


.3 Waste Management and Disposal:


.1 Waste Management and Disposal: separate waste materials for reuse and
recycling.


.2 Place excess or unused insulation and insulation accessory materials in
designated containers.


.3 Divert unused metal materials from landfill to metal recycling facility approved
by the engineer.


.4 Dispose of unused adhesive material at official hazardous material collections
site approved by the engineer.


Part 2 Products


2.1 FIRE AND SMOKE RATING


.1 In accordance with CAN/ULC-S102.


.1 Maximum flame spread rating: 25.


.2 Maximum smoke developed rating: 50.


2.2 INSULATION


.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
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.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C335.


.3 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder
jacket.


.1 Mineral fibre: to CAN/ULC-S702


.2 Maximum "k" factor: to CAN/ULC-S702.


.4 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.


.1 Mineral fibre: to CAN/ULC-S702


.2 Jacket: to CGSB 51-GP-52Ma.


.3 Maximum "k" factor: to CAN/ULC-S702


.5 TIAC Code C-2: mineral fibre blanket faced with factory applied vapour retarder jacket
(as scheduled in PART 3 of this section).


.1 Mineral fibre: to CAN/ULC-S702.


.2 Jacket: to CGSB 51-GP-52Ma.


.3 Maximum "k" factor: to CAN/ULC-S702.


.6 TIAC Code A-6: flexible unicellular tubular elastomer.


.1 Insulation: with vapour retarder jacket.


.2 Jacket: to CGSB 51-GP-52Ma.


.3 Certified by manufacturer: free of potential stress corrosion cracking corrodents.


.7 TIAC Code A-2: rigid moulded calcium silicate in sections and blocks, and with special
shapes to suit project requirements.


.1 Insulation: to ASTM C533


.2 Design to permit periodic removal and re-installation.


.8 .8 Minimum Thickness Insulation


As per National Energy code of Canada 2020 Table 5.2.5.3.
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2.3 INSULATION SECUREMENT


.1 Tape: self-adhesive, aluminum, plain 50 mm wide minimum.


.2 Contact adhesive: quick setting.


.3 Canvas adhesive: washable.


.4 Tie wire: 1.5 mm diameter stainless steel.


.5 Bands: stainless steel, 19mm wide, 0.5mm thick.


2.4 VAPOUR RETARDER LAP ADHESIVE


.1 Water based, fire retardant type, compatible with insulation.


2.5 INDOOR VAPOUR RETARDER FINISH


.1 Vinyl emulsion type acrylic, compatible with insulation.


2.6 OUTDOOR VAPOUR RETARDER FINISH


.1 Vinyl emulsion type acrylic, compatible with insulation.


.2 Reinforcing fabric: fibrous glass, untreated 305 g/m2.


2.7 JACKETS


.1 Polyvinyl Chloride (PVC):


.1 One-piece moulded type [and sheet] to CAN/CGSB-51.53 with pre-formed
shapes as required.


.2 Colours: to match adjacent finish paint
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HVAC PIPING INSULATION


.3 Minimum service temperatures: -20 degrees C.


.4 Maximum service temperature: 65 degrees C.


.5 Moisture vapour transmission: 0.02 perm.


.6 Fastenings:
.1 Use solvent weld adhesive compatible with insulation to seal laps and


joints.
.2 Tacks.
.3 Pressure sensitive vinyl tape of matching colour.


.7 Special requirements:
.1 Outdoor: UV rated material at least 0.5 mm thick.


.2 ABS Plastic:


.1 One-piece moulded type with pre-formed shapes as required.


.2 Colours: to match adjacent finish paint


.3 Minimum service temperatures: -40 degrees C.


.4 Maximum service temperature: 82 degrees C.


.5 Moisture vapour transmission: 0.012 perm.


.6 Thickness: 0.75mm.


.7 Fastenings:
.1 Solvent weld adhesive compatible with insulation to seal laps and joints.
.2 Tacks.
.3 Pressure sensitive vinyl tape of matching colour.


.8 Locations:
.1 For outdoor use ONLY.


.3 Aluminum:


.1 To ASTM B209.


.2 Thickness: 0.50 mm sheet.


.3 Finish: smooth


.4 Joining: longitudinal and circumferential slip joints with 50 mm laps.


.5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective
liner.


.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5mm
thick at 300 mm spacing.


2.8 WEATHERPROOF CAULKING FOR JACKETS INSTALLED OUTDOORS


.1 Caulking to: Section 07 92 00 - Joint Sealants.


Part 3 Execution


3.1 MANUFACTURER'S INSTRUCTIONS
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.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.2 PRE-INSTALLATION REQUIREMENT


.1 Pressure testing of piping systems and adjacent equipment to be complete, and certified.


.2 Surfaces clean, dry, free from foreign material.


3.3 INSTALLATION


.1 Install in accordance with TIAC National Standards.


.2 Apply materials in accordance with manufacturers instructions and this specification.


.3 Use two layers with staggered joints when required nominal wall thickness exceeds 75
mm.


.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.


.1 Install hangers, supports outside vapour retarder jacket.


.5 Supports, Hangers:


.1 Apply high compressive strength insulation, suitable for service, at oversized
saddles and shoes where insulation saddles have not been provided.


3.4 REMOVABLE, PREFABRICATED, INSULATION AND ENCLOSURES


.1 Application: at expansion joints, valves, flanges, and unions at equipment.


.2 Design: to permit movement of expansion joint without damage to adjacent insulation.


.3 Insulation:


.1 Insulation, fastenings, and finishes: same as system.


.2 Jacket: aluminum.


3.5 INSTALLATION OF ELASTOMERIC INSULATION


.1 Insulation to remain dry. Overlaps to manufacturer's instructions. Ensure tight joints.


.2 Provide vapour retarder as recommended by manufacturer.


3.6 PIPING INSULATION SCHEDULES


.1 Includes valves, valve bonnets, strainers, flanges, and fittings unless otherwise specified.


.2 TIAC Code: A-1.


.1 Securements: SS bands at 300 mm on centre.


.2 Seals: lap seal adhesive, lagging adhesive.


.3 Installation: TIAC Code 1501-H.


.3 TIAC Code: A-3.


.1 Securements: SS bands at 300 mm on centre.
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.2 Seals: VR lap seal adhesive, VR lagging adhesive.


.3 Installation: TIAC Code: 1501-C.


.4 TIAC Code: A-6.


.1 Insulation securements: as per manufacturer’s recommendation.


.2 Seals: lap seal adhesive, lagging adhesive.


.5 TIAC Code: C-2 vapour retarder jacket.


.1 Insulation securements: as per manufacturer’s recommendation.


.2 Seals: lap seal adhesive, lagging adhesive.


.3 Installation: TIAC Code: 1501-C.


.6 TIAC Code: A-2.


.1 Insulation securements: as per manufacturer’s recommendation.


.2 Seals: lap seal adhesive, lagging adhesive.


.3 Installation: TIAC Code: 1501-H.


.7 Thickness of insulation as listed in following table.


.1 Run outs to individual units and equipment not exceeding 4000 mm long.


.2 Insulation thickness see table under section 2.2.8.


.8 Finishes:


.1 Exposed indoors: aluminum jacket.


.2 Exposed in mechanical rooms: aluminum jacket.


.3 Concealed, indoors: canvas on valves, fittings. No further finish.


.4 Use vapour retarder jacket on TIAC code A-3 insulation compatible with
insulation.


.5 Outdoors: waterproof aluminum jacket.


.6 Finish attachments: SS bands, at 150 mm on centre. Seals: closed.


.7 Installation: to appropriate TIAC code CRF/1 through CPF/5.


3.7 CLEANING


.1 Proceed in accordance with Section 01 74 00 - Cleaning.


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


END OF SECTION
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PERFORMANCE VERIFICATION OF HVAC SYSTEMS


Part 1 General


1.1 REFERENCE STANDARDS


.1 ASTM International (ASTM)


.1 ASTM E202-18 Standard Test Methods for Analysis of Ethylene Glycols and
Propylene Glycols.


1.2 CLEANING AND START-UP OF MECHANICAL PIPING SYSTEMS


.1 In accordance with Section 23 08 16 - Cleaning and Start-Up of HVAC Piping Systems.


1.3 HYDRONIC SYSTEMS - PERFORMANCE VERIFICATION (PV)


.1 Perform hydronic systems performance verification after cleaning is completed and
system is in full operation.


.2 When systems are operational, perform following tests:


.1 Conduct full scale tests at maximum design flow rates, temperatures and
pressures for continuous consecutive period of 48 hours to demonstrate
compliance with design criteria.


.2 Verify performance of hydronic system circulating pumps as specified, recording
system pressures, temperatures, fluctuations by simulating maximum design
conditions and varying.
.1 Pump operation.
.2 Boiler and/or chiller operation.
.3 Pressure bypass open/closed.
.4 Control pressure failure.
.5 Maximum heating demand.
.6 Maximum cooling demand.
.7 Boiler and/or chiller failure.
.8 Cooling tower (and/or industrial fluid cooler) fan failure.
.9 Outdoor reset. Re-check heat exchanger output supply temperature at


100% and 50% reset, maximum water temperature.


1.4 HYDRONIC SYSTEM CAPACITY TEST


.1 Perform hydronic system capacity tests after:


.1 TAB has been completed


.2 Verification of operating, limit, safety controls.


.3 Verification of primary and secondary pump flow rates.


.4 Verification of accuracy of temperature and pressure sensors and gauges.


.2 Calculate system capacity at test conditions.


.3 Using manufacturer's published data and calculated capacity at test conditions,
extrapolate system capacity at design conditions.
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.4 When capacity test is completed, return controls and equipment status to normal


operating conditions.


.5 Submit sample of system water to approved testing agency to determine if chemical
treatment is correct. Include cost.


.6 Heating system capacity test:


.1 If possible, perform capacity test when ambient temperature is within 10% of
design conditions. Simulate design conditions by:
.1 Increasing OA flow rates through heating coils (in this case, monitor


heating coil discharge temperatures to ensure that coils are not subjected
to freezing conditions) or


.2 Reducing space temperature by turning of heating system for sufficient
period before starting testing.


.2 Test procedures:
.1 Open fully heat exchanger, heating coil and radiation control valves.
.2 With boilers on full firing and hot water heating supply temperature


stabilized, record flow rates and supply and return temperatures
simultaneously.


.3 Conduct flue gas analysis test on boilers at full load and at low fire
conditions.


1.5 GLYCOL SYSTEMS


.1 Test to prove concentration will prevent freezing to minus 45 degrees C Test inhibitor
strength and include in procedural report. Refer to ASTM E202.


1.6 REPORTS


.1 Submit system test reports for the engineer of record for review.


1.7 TRAINING


.1 In accordance with Section 01 66 40 – Training. Supplemented as specified herein.


END OF SECTION
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CLEANING AND START-UP OF HVAC PIPING SYSTEMS


Part 1 General


1.1 SUMMARY


.1 Section Includes:


.1 Procedures and cleaning solutions for cleaning mechanical piping systems.


1.2 REFERENCE STANDARDS


.1 ASTM International (ASTM)


.1 ASTM E202-18, Standard Test Methods for Analysis of Ethylene Glycols and
Propylene Glycols.


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


.1 Safety Data Sheets (SDS).


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Product Data:


.1 Submit manufacturer's printed product literature, specifications, and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product
characteristics, performance criteria, and limitations.


.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 -
Submittal Procedures.


.1 Instructions: submit manufacturer's installation instructions.
.1 The mechanical subcontractor will make available 1 copy of the systems


supplier's installation instructions for engineer of record review.


1.4 QUALITY ASSURANCE


.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section
01 35 29.07 – Occupational Health and Safety Act.


1.5 DELIVERY, STORAGE, AND HANDLING


.1 Packing, shipping, handling, and unloading:


.1 Deliver, store and handle in accordance with manufacturer's written instructions.


Part 2 Products


2.1 SUSTAINABLE REQUIREMENTS


2.2 CLEANING SOLUTIONS


.1 Tri-sodium phosphate: 0.40 kg per 100 L water in system.
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CLEANING AND START-UP OF HVAC PIPING SYSTEMS
.2 Sodium carbonate: 0.40 kg per 100 L water in system.


.3 Low-foaming detergent: 0.01 kg per 100 L water in system.


Part 3 Execution


3.1 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.2 CLEANING


.1 Proceed in accordance with Section 01 74 00 - Cleaning.


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


END OF SECTION
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ELECTRIC AND ELECTRONIC CONTROL SYSTEM FOR HVAC


Part 1 General


1.1 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
electric and electronic control system for HVAC and include product
characteristics, performance criteria, physical size, finish and limitations.


.3 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.


1.2 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store material indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect electric and electronic control systems from nicks, scratches,
and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 THERMOSTAT (LOW VOLTAGE)


.1 Low voltage wall thermostat:


.1 For use on 24 V circuit at 1.5 A capacity.


.2 With heat anticipator adjustable 0.1 to 1.2 A.


.3 Temperature setting range: 10 degrees C to 25 degrees C.


.4 Thermometer range: 10 degrees C to 25 degrees C.


.5 Markings in 5 degree C increments.


.6 Differential temperature fixed at 1.1 degrees C.


2.2 THERMOSTAT (LINE VOLTAGE, HEATING)


.1 Line voltage wall mounted electric heating thermostat with:


.1 Full load rating: at 120 V.


.2 Temperature setting range: 5 degrees C to 30 degrees C.
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ELECTRIC AND ELECTRONIC CONTROL SYSTEM FOR HVAC


.3 Double pole.


.4 Thermometer range: 5 degrees C to 30 degrees C.


.5 Scale markings: off-5-10-15-20-25 degrees C


2.3 SPLIT AIR CONDITIONER


Remote controller to be supplied by the split AC supplier.


2.4 DUCT MOUNTED THERMOSTAT


See mechanical equipment schedule.


2.5 LOW LIMIT TEMPERATURE ALARM


Low limit temperature alarm with:
1. Rating: 10.2 A at 120 V
2. Sensing bulb and 1.5m long capillary tube.
3. Switching action: manual.
4. Temperature setting range: 0 degrees C to 15 degrees C.


2.6 HIGH LIMIT TEMPERATURE ALARM


High limit temperature alarm with:
1. Rating 10 A at 120 V
2. Positive lock-out.
3. Manual reset only after 14 degrees C drop-in temperature.
4. Cutout setting: 50 degrees C


2.7 FLOW SWITCH


For glycol, pipe size as indicated, CSA Enclosure l, rated at 16 A at 120 V. Maximum
liquid temperature: 121° C. Maximum liquid gauge pressure of 1034 kPa ambient
temperature range 0° C and 85° C. Ensure flow rate can activate flow switch at its
minimum flow setting.


2.8 PRESSURE SENSOR


Pressure sensors supplied, installed, and wired by Division 25.  Component of EMCS
System.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for electric and electronic control systems
installation in accordance with manufacturer's written instructions.
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.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.


3.2 INSTALLATION


.1 Install control devices.


.2 On the outside wall, mount thermostats on bracket or insulated pad 25 mm from exterior
wall.


.3 Install remote sensing device and capillary tube in metallic conduit. Conduit enclosing
capillary tube must not touch heater or heating cable.


3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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HYDRONIC SYSTEMS: COPPER


Part 1 General


1.1 REFERENCE STANDARDS


.1 American National Standards Institute (ANSI)/American Welding Society (AWS)


.1 ANSI/AWS A5.8/A5.8M-11, AMD1 Specification Filler Metals for Brazing and
Braze Welding.


.2 ASME


.1 ANSI/ASME B16.15-18, Cast Copper Alloy Threaded Fittings Classes 125 and
250.


.2 ANSI B16.18-21, Cast Copper Alloy, Solder Joint Pressure Fittings.


.3 ANSI/ASME B16.22-21, Wrought Copper and Copper-Alloy Solder Joint
Pressure Fittings.


.3 ASTM International (ASTM)


.1 ASTM B32-20, Standard Specification for Solder Metal.


.2 ASTM B61-15(2021), Standard Specification for Steam or Valve Bronze
Castings.


.3 ASTM B62-17, Standard Specification for Composition Bronze or Ounce Metal
Castings.


.4 ASTM B88M-05(2020), Standard Specification for Seamless Copper Water
Tube - Metric.


.5 ASTM E202-18, Standard Test Methods for Analysis of Ethylene Glycols and
Propylene Glycols.


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


.1 Safety Data Sheets (SDS).


.5 Manufacturers Standardization Society (MSS)


.1 MSS SP80-2019, Bronze Gate, Globe, Angle and Check Valves.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
hydronic systems and include product characteristics, performance criteria,
physical size, finish and limitations.


.2 Submit 2 copies of WHMIS SDS in accordance with local code and the
requirements of the Authority Having Jurisdiction.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in the Northwest Territories, Canada.
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.2 Indicate on manufacturers catalogue literature the following: valves.


.4 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.


.5 Sustainable Design Submittals:


.1 Construction Waste Management:
.1 Submit project Waste Management Plan highlighting recycling and


salvage requirements.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for hydronic
systems for incorporation into manual.


.3 Submit two copies of operation and maintenance manual in accordance with 01 33 00
Submittals.


1.4 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Materials:


.1 Furnish following spare parts:
.1 Valve seats: one for every ten valves, each size. Minimum one.
.2 Discs: one for every ten valves, each size. Minimum one.
.3 Stem packing: one for every ten valves, each size. Minimum one.
.4 Valve handles: two of each size.
.5 Gaskets for flanges: one for every ten flanges.


1.5 QUALITY ASSURANCE


.1 Regulatory Requirements: ensure Work is performed in compliance with regulations of
the Northwest Territories.


1.6 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials off ground and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect hydronic systems from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.
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.4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets,
crates, padding, and packaging materials as specified in Construction Waste Management
Plan in accordance with Section 01 74 50 – Construction Waste Management and
Disposal.


Part 2 Products


1.1 PIPING


.1 Heating systems, within building.


.1 Above ground:


.1 Copper tube, hard drawn, type K: to ASTM B88M.


2.2 FITTINGS


.1 Cast bronze threaded fittings: to ANSI/ASME B16.15.


.2 Wrought copper and copper alloy solder joint pressure fittings: to ANSI/ASME B16.22.


.3 Cast copper alloy solder joint pressure fittings: to ANSI B16.18.


.4 Use dielectric union/part to connect two different metal pipes


2.3 FLANGES


.1 Brass or bronze: threaded.


2.4 JOINTS


.1 Silver solder BCUP: to ANSI/AWS A5.8.


.2 Brazing: as indicated.


2.5 VALVES


.1 Connections:


.1 NPS 2 and smaller: ends for soldering.


.2 Gate Valves: application: isolating equipment, control valves:


.1 NPS 2 and under:
.1 Class 125, rising stem split wedge disc, as specified Section 23 05 23.01


- Valves - Bronze.


.3 Globe valves: application: throttling, flow control, emergency bypass:


.1 NPS 2 and under:
.1 With PTFE disc, as specified Section 23 05 23.01 - Valves - Bronze.


.4 Balancing, for TAB:


.1 Sizes: calibrated balancing valves, as specified.


.2 NPS 2 and under:
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.1 Globe, with plug disc as specified Section 23 05 23.01 - Valves - Bronze.


.5 Drain valves: gate, Class 125, non-rising stem, solid wedge disc, as specified Section
23 05 23.01 - Valves - Bronze.


.6 Bypass valves on NPS 3/4, globe, with PTFE disc as specified Section 23 05 23.01 -
Valves - Bronze.


.7 Swing check valves:


.1 NPS 2 and under:
.1 Class 125, swing, with composition disc, as specified Section


23 05 23.01 - Valves - Bronze.


.8 Silent check valves:


.1 NPS 2 and under:
.1 As specified Section 23 05 23.01 - Valves – Bronze.


.9 Ball valves:


.1 NPS 2 and under: as specified Section 23 05 23.01 - Valves - Bronze.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for hydronic systems installation in accordance
with manufacturer's written instructions.


.1 Visually inspect substrate in presence of consultant Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from consultant Representative.


3.2 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.3 PIPING INSTALLATION


.1 Install pipework in accordance with Section 23 05 15 - Common Installation
Requirements for HVAC Pipework.


.2 Connect to equipment in accordance with manufacturer's instruction unless otherwise
indicated.


.3 Install concealed pipes close to building structure to keep furring space to minimum.
Install to conserve headroom and space. Run exposed piping parallel to walls. Group
piping wherever practical.
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.4 Slope piping in direction of drainage and for positive venting.


.5 Use eccentric reducers at pipe size change installed to provide positive drainage or
positive venting.


.6 Provide clearance for installation of insulation and access for maintenance of equipment,
valves and fittings.


.7 Assemble piping using fittings manufactured to ANSI standards.


3.4 VALVE INSTALLATION


.1 Install rising stem valves in upright position with stem above horizontal.


.2 Install gate or ball valves at branch take-offs and to isolate each piece of equipment, and
as indicated.


.3 Install globe valves for balancing and in by-pass around control valves as indicated.


.4 Install swing check valves in horizontal lines on discharge of pumps and as indicated.


.5 Install ball valves for glycol service.


3.5 CIRCUIT BALANCING VALVES


.1 Install flow measuring stations and flow balancing valves as indicated.


.2 Remove handwheel after installation and TAB is complete.


3.6 FLUSHING AND CLEANING


.1 Flush and clean in presence of consultant Representative.


.2 Flush after pressure test for a minimum of 4 hours.


.3 Fill with solution of water and non-foaming, phosphate-free detergent 3% solution by
weight. Circulate for minimum of 8 hours.


.4 Refill system with clean water. Circulate for at least 4 hours. Clean out strainer
screens/baskets regularly. Then drain.


.5 Refill system with clean water. Circulate for at least 2 hours. Clean out strainer
screens/baskets regularly. Then drain.


.6 Drainage to include drain valves, dirt pockets, strainers, low points in system.


.7 Re-install strainer screens/baskets only after obtaining consultant Representative’s
approval.


3.7 FILLING OF SYSTEM


.1 Refill system with clean water adding water treatment and glycol as specified.


3.8 FIELD QUALITY CONTROL


.1 Testing:


.1 Test system in accordance with Section 23 05 00 - Common Work Results for
HVAC.
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.2 For glycol systems, retest with propylene glycol to ASTM E202, inhibited, for
use in building system after cleaning. Repair leaking joints, fittings or valves.


.2 Balancing:


.1 Balance water systems to within plus or minus 5% of design output.


.2 Refer to Section 23 05 00 - Common Work Results for HVAC for applicable
procedures.


.3 Glycol Charging:


.1 Provide mixing tank and positive displacement pump for glycol charging.


.2 Retest for concentration to ASTM E202 after cleaning.


.3 Provide report to Departmental Representative.


3.9 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 50 – Construction Waste Management and Disposal.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


END OF SECTION
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HYDRONIC SYSTEMS: STEEL


Part 1 General


1.1 REFERENCE STANDARDS


.1 ASTM International (ASTM)


.1 ASTM A47/A47M-99(2022), Standard Specification for Ferritic Malleable Iron
Castings.


.2 ASTM A53/A53M-22, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc Coated Welded and Seamless.


.3 ASTM B61-15(2022), Standard Specification for Steam or Valve Bronze
Castings.


.4 ASTM B62-17, Standard Specification for Composition Bronze or Ounce Metal
Castings.


.5 ASTM E202-18, Standard Test Method for Analysis of Ethylene Glycols and
Propylene Glycols.


.2 CSA Group (CSA)


.1 CSA W48-18(R2023)Filler Metals and Allied Materials for Metal Arc Welding.


.3 Manufacturer's Standardization of the Valve and Fittings Industry (MSS)


.1 MSS-SP-70-2011, Grey Iron Gate Valves, Flanged and Threaded Ends.


.2 MSS-SP-71-2018, Grey Iron Swing Check Valves Flanged and Threaded Ends.


.3 MSS-SP-80-2019, Bronze Gate, Globe, Angle and Check Valves.


.4 MSS-SP-85-2011, Grey Iron Globe and Angle Valves, Flanged and Threaded
Ends.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
hydronic systems and include product characteristics, performance criteria,
physical size, finish and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in the Northwest Territories, Canada.


.2 Indicate on drawings:
.1 Components and accessories.


.4 Sustainable Design Submittals:


.1 Construction Waste Management:
.1 Submit project Waste Management Plan highlighting recycling and


salvage requirements.
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HYDRONIC SYSTEMS: STEEL


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for hydronic
systems for incorporation into manual.


.1 Include special servicing requirements.


1.4 EXTRA STOCK MATERIALS


.1 Supply spare parts as follows:


.1 Valve seats: 1 minimum for every ten valves, each size. Minimum one.


.2 Discs: 1 minimum for every ten valves, each size. Minimum one.


.3 Stem packing: 1 minimum for every ten valves, each size. Minimum one.


.4 Valve handles: 2 minimum of each size.


1.5 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials off ground and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect hydronic systems from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


.4 Develop Construction Waste Management Plan related to Work of this Section.


.5 Packaging Waste Management: remove for reuse and return by manufacturer of pallets,
crates, padding, and packaging materials as specified in Construction Waste Management
Plan in accordance with Section 01 74 50 - Waste Management and Disposal.


Part 2 Products


2.1 PIPE


.1 Steel pipe: to ASTM A53/A53M, Grade B, as follows:


.1 To NPS 6: schedule 40.


2.2 PIPE JOINTS


.1 NPS 2 and under: screwed fittings with PTFE tape.


.2 Pipe thread: taper.


2.3 FITTINGS
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HYDRONIC SYSTEMS: STEEL


.1 Screwed fittings: malleable iron, to ASME B16.3, Class 150.


.2 Pipe flanges and flanged fittings:


.1 Cast iron: to ASME B16.1, Class 125.


.2 Steel: to ASME B16.5.


.3 Unions: malleable iron, to ASTM A47/A47M and ASME B16.3.


2.4 VALVES


.1 Connections:


.1 NPS 2 and smaller: screwed ends.


.2 Gate valves: to MSS-SP-70 or to MSS-SP-80 (as applicable) application: isolating
equipment, control valves, pipelines]:


.1 NPS 2 and under:
.1 Class 125, rising stem, split wedge disc, as specified Section 23 05 23.01


- Valves - Bronze.


.3 Globe valves: to [MSS-SP-80 or 85 application: throttling, flow control, emergency
bypass:


.1 NPS 2 and under:
.1 With PTFE disc, as specified Section 23 05 23.01 - Valves - Bronze.


.4 Balancing, for TAB:


.1 Sizes: calibrated balancing valves, as specified this section.


.2 NPS 2 and under:
.1 Globe, with plug disc as specified Section 23 05 23.01 - Valves - Bronze.


.5 Drain valves: Gate, Class 125, non-rising stem, solid wedge disc, as specified Section
23 05 23.01 - Valves – Bronze.


.6 Bypass valves: NPS 3/4, Globe, with PTFE disc as specified Section 23 05 23.01 -
Valves - Bronze.


.7 Swing check valves: to MSS-SP-71.


.1 NPS 2 and under:
.1 Class 125, swing, with composition disc, as specified Section


23 05 23.01 - Valves - Bronze.


.8 Silent check valves:


.1 NPS 2 and under:
.1 As specified Section 23 05 23.01 - Valves – Bronze.


.9 Ball valves:


.1 NPS 2 and under: as specified Section 23 05 23.01 - Valves - Bronze.
.1 As specified Section [23 05 23.02 - Valves - Cast Iron].
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HYDRONIC SYSTEMS: STEEL


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for hydronic systems installation in accordance
with manufacturer's written instructions.


.1 Visually inspect substrate in presence of Departmental Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.


3.2 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.3 PIPING INSTALLATION


.1 Install pipework in accordance with Section 23 05 15 - Common Installation
Requirements for HVAC Pipework.


.2 Connect to equipment in accordance with manufacturer's instruction unless otherwise
indicated.


.3 Install concealed pipes close to building structure to keep furring space to minimum.
Install to conserve headroom and space. Run exposed piping parallel to walls. Group
piping wherever practical.


.4 Slope piping in direction of drainage and for positive venting.


.5 Use eccentric reducers at pipe size change installed to provide positive drainage or
positive venting.


.6 Provide clearance for installation of insulation and access for maintenance of equipment,
valves and fittings.


.7 Assemble piping using fittings manufactured to ANSI standards.


3.4 VALVE INSTALLATION


.1 Install rising stem valves in upright position with stem above horizontal.


.2 Install gate or ball valves at branch take-offs and to isolate each piece of equipment, and
as indicated.


.3 Install globe valves for balancing and in by-pass around control valves as indicated.


.4 Install swing check valves in horizontal lines on discharge of pumps and as indicated.


.5 Install ball valves for glycol service.
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HYDRONIC SYSTEMS: STEEL


3.5 CIRCUIT BALANCING VALVES


.1 Install flow measuring stations and flow balancing valves as indicated.


.2 Remove handwheel after installation and when TAB is complete.


3.6 CLEANING, FLUSHING AND START-UP


.1 In accordance with Section 23 08 16 - Cleaning and Start-Up of HVAC Piping Systems.


3.7 TESTING


.1 Test system in accordance with Section 23 05 00 - Common Work Results for HVAC.


.2 For glycol systems, retest with propylene glycol to ASTM E202, inhibited, for use in
building system after cleaning. Repair leaking joints, fittings or valves.


3.8 BALANCING


.1 Balance water systems to within plus or minus 5 % of design output.


.2 In accordance with Section 23 05 93 - Testing, Adjusting and Balancing for HVAC for
applicable procedures.


3.9 GLYCOL CHARGING


.1 Include mixing tank and positive displacement pump for glycol charging.


.2 Retest for concentration to ASTM E202 after cleaning.


3.10 PERFORMANCE VERIFICATION


.1 In accordance with Section 23 08 13 - Performance Verification HVAC Systems.


3.11 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 50 – Construction Waste Management and Disposal.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


3.12 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by hydronic systems installation.


END OF SECTION
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HYDRONIC SYSTEMS: STAINLESS STEEL


Part 1 General


1.1 SECTION INCLUDES


.1 Stainless steel piping and fittings.


1.2 RELATED SECTIONS


.1 Section 01 33 00 – Submittal Procedures


.2 Section 01 35 29.07 – Occupational Health and Safety Act.


.3 Section 01 78 00 – Closeout Submittals.


.4 Section 23 05 15 - Common Installation Requirements for HVAC Pipework.


.5 Section 23 21 13.04 – Valves – Stainless Steel.


1.3 REFERENCE STANDARDS


.1 ASTM International (ASTM)


.1 A269/A269M-2019: Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing for General Service


.2 A312/A312M-22a: Standard Specification for Seamless, Welded, and Heavily
Cold Worked Austenitic Stainless Steel Pipes


.3 A351/A351M-18e1: Standard Specification for Castings, Austenitic, for
Pressure-Containing Parts


.4 ASTM E202-18, Standard Test Method for Analysis of Ethylene Glycols and
Propylene Glycols.


.2 Manufacturer's Standardization of the Valve and Fittings Industry (MSS)


.1 ANSI/MSS-SP-114-2018, Corrosion Resistant Pipe Fittings Threads and Socket
Welding Class 150 and 1000.


.3 American Society of Mechanical Engineers (ASME)


.1 ASME B1.20.1-2013(R2018), Pipe Threads, General Purpose


.2 ASME B36.19M-2018 Stainless Steel Pipe


.4 CSA Group (CSA)


.1 CSA W48:18(R2023), Filler Metals and Allied Materials for Metal Arc Welding.


1.4 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
hydronic systems and include product characteristics, performance criteria,
physical size, finish and limitations.



http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASTM+A+269&RefGroupId=31

http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASTM+A+312%2fA+312M&RefGroupId=31

http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASTM+A+351%2fA+351M&RefGroupId=31
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HYDRONIC SYSTEMS: STAINLESS STEEL


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in the Northwest Territories, Canada.


.2 Indicate on drawings:
.1 Components and accessories.


.4 Sustainable Design Submittals:


.1 Construction Waste Management:
.1 Submit project Waste Management Plan highlighting recycling and


salvage requirements.


1.5 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for hydronic
systems for incorporation into manual.


.1 Include special servicing requirements.


1.6 EXTRA STOCK MATERIALS


.1 Supply spare parts as follows:


.1 Valve seats: 1 minimum for every ten valves, each size. Minimum one.


.2 Discs: 1 minimum for every ten valves, each size. Minimum one.


.3 Stem packing: 1 minimum for every ten valves, each size. Minimum one.


.4 Valve handles: 2 minimum of each size.


1.7 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials off ground and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect hydronic systems from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


.4 Develop Construction Waste Management Plan related to Work of this Section.


.5 Packaging Waste Management: remove for reuse and return by manufacturer of pallets,
crates, padding, and packaging materials as specified in Construction Waste Management
Plan in accordance with Section 01 74 50 - Waste Management and Disposal.
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Part 2 Products


2.1 PIPE


.1 316 stainless steel pipe: ASTM A312/A312M: Standard Specification for Seamless,
Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes, as follows:


.1 To NPS 6: schedule 40.


2.2 PIPE JOINTS


.1 NPS 2 and under: screwed fittings with PTFE tape.


.2 Pipe thread: taper.


.3 Use dielectric union to connect two different metal pipes


2.3 FITTINGS


.1 Screwed fittings: 316 Stainless Steel, to ASTM A351 and ANSI B1.20.1, Class 150.


.2 Threaded 316 stainless steel fittings: ASTM A351/A351M, ANSI/MSS-SP-114, and
ASME B1.20.1.


2.4 VALVES


.1 Connections:


.1 NPS 2 and smaller: screwed ends.


.2 Gate valves: 316 Stainless Steel to ASTM A351/A351M and MSS-SP-114 (as
applicable) application: isolating equipment, control valves, pipelines:


.1 NPS 2 and under:
.1 Class 150, rising stem, split wedge disc, as specified Section 23 05 23.06


- Valves – Stainless Steel.


.3 Globe valves: 316 Stainless Steel to ASTM A351/A351M and MSS-SP-114 application:
throttling, flow control, emergency bypass:


.1 NPS 2 and under:
.1 With PTFE disc, as specified Section 23 05 23.06 - Valves – Stainless


Steel.


.4 Balancing, for TAB:


.1 Sizes: calibrated balancing valves, as specified this section.


.2 NPS 2 and under:
.1 Globe, Stainless Steel with plug disc as specified Section 23 05 23.06 -


Valves - Stainless Steel.


.5 Drain valves: Gate, Stainless Steel, Class 150, non-rising stem, solid wedge disc, as
specified Section 23 05 23.06 - Valves – Stainless Steel.


.6 Bypass valves: NPS 3/4, Globe, Stainless Steel, with PTFE disc as specified Section
23 05 23.06 - Valves - Stainless Steel.



http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASTM+A+312%2fA+312M&RefGroupId=31

http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASTM+A+351%2fA+351M&RefGroupId=31

http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASTM+A+351%2fA+351M&RefGroupId=31

http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASTM+A+351%2fA+351M&RefGroupId=31
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.7 Swing check valves: to MSS-SP-71.


.1 NPS 2 and under:
.1 Stainless Steel, Class 150, swing, with composition disc, as specified


Section 23 05 23.06 - Valves - Stainless Steel.


.8 Silent check valves:


.1 NPS 2 and under:
.1 Stainless Steel, as specified Section 23 05 23.06 - Valves – Stainless


Steel.


.9 Ball valves:


.1 Stainless Steel, NPS 2 and under: as specified Section 23 05 23.06 - Valves -
Stainless Steel.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for hydronic systems installation in accordance
with manufacturer's written instructions.


.1 Visually inspect substrate in presence of consultant Representative.


.2 Inform consultant  Representative of unacceptable conditions immediately upon
discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from consultant Representative.


3.2 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.3 PIPING INSTALLATION


.1 Install pipework in accordance with Section 23 05 15 - Common Installation
Requirements for HVAC Pipework.


.2 Connect to equipment in accordance with manufacturer's instruction unless otherwise
indicated.


.3 Install concealed pipes close to building structure to keep furring space to minimum.
Install to conserve headroom and space. Run exposed piping parallel to walls. Group
piping wherever practical.


.4 Slope piping in direction of drainage and for positive venting.


.5 Use eccentric reducers at pipe size change installed to provide positive drainage or
positive venting.
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.6 Provide clearance for installation of insulation and access for maintenance of equipment,
valves and fittings.


.7 Assemble piping using fittings manufactured to ANSI standards.


3.4 VALVE INSTALLATION


.1 Install rising stem valves in upright position with stem above horizontal.


.2 Install gate or ball valves at branch take-offs and to isolate each piece of equipment, and
as indicated.


.3 Install globe valves for balancing and in by-pass around control valves as indicated.


.4 Install swing check valves in horizontal lines on discharge of pumps and as indicated.


.5 Install ball valves for glycol service.


3.5 CIRCUIT BALANCING VALVES


.1 Install flow measuring stations and flow balancing valves as indicated.


.2 Remove handwheel after installation and when TAB is complete.


3.6 CLEANING, FLUSHING AND START-UP


.1 In accordance with Section 23 08 16 - Cleaning and Start-Up of HVAC Piping Systems.


3.7 TESTING


.1 Test system in accordance with Section 23 05 00 - Common Work Results for HVAC.


.2 For glycol systems, retest with propylene glycol to ASTM E202, inhibited, for use in
building system after cleaning. Repair leaking joints, fittings or valves.


3.8 BALANCING


.1 Balance water systems to within plus or minus 5 % of design output.


.2 In accordance with Section 23 05 93 - Testing, Adjusting and Balancing for HVAC for
applicable procedures.


3.9 GLYCOL CHARGING


.1 Include mixing tank and positive displacement pump for glycol charging.


.2 Retest for concentration to ASTM E202 after cleaning.


3.10 PERFORMANCE VERIFICATION


.1 In accordance with Section 23 08 13 - Performance Verification HVAC Systems.


3.11 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.
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.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 50 – Construction Waste Management and Disposal.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


3.12 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by hydronic systems installation.


END OF SECTION
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HYDRONIC PIPING SPECIALTIES


Part 1 General


1.1 REFERENCE STANDARDS


.1 American Society of Mechanical Engineers (ASME)


.1 ASME Boiler and Pressure Vessel Code (BPVC), Section VII-2021.


.2 ASTM International (ASTM)


.1 ASTM A47/A47M-99(2022), Standard Specification for Ferritic Malleable Iron
Castings.


.2 ASTM A278/A278M-01(2020), Standard Specification for Grey Iron Castings for
Pressure-Containing Parts for Temperatures up to 650 degrees F (350 degrees C).


.3 ASTM A516/A516M-10(2017), Standard Specification for Pressure Vessel Plates,
Carbon Steel, for Moderate - and Lower - Temperature Service.


.4 ASTM A536-84(2019), Standard Specification for Ductile Iron Castings.


.5 ASTM B62-17, Standard Specification for Composition Bronze, or Ounce Metal
Castings.


.3 CSA Group (CSA)


.1 CSA B51-19, Boiler, Pressure Vessel, and Pressure Piping Code.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
expansion tanks, air vents, separators, valves, and strainers and include product
characteristics, performance criteria, physical size, finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or licensed
in Northwest Territories, Canada.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for hydronic
specialties for incorporation into manual.


.3 Submit 2 copies of operation and maintenance manual.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.


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


.3 Storage and Handling Requirements:
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HYDRONIC PIPING SPECIALTIES
.1 Store materials off ground, indoors, in dry location and in accordance with


manufacturer's recommendations in clean, dry, well-ventilated area.


.2 Store and protect hydronic specialties from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


.4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets,
crates, padding and packaging materials as specified in Construction Waste Management
Plan in accordance with Section 01 74 19 - Waste Management and Disposal.


Part 2 Products


2.1 GENERAL


.1 All valves, instruments, and accessories for high temperature glycol circuit (HTGS/HTGR)
shall be standard service type for hydronic heating system applications.


.2 All valves, instruments, and accessories for low temperature glycol circuit (LTGS/LTGR)
shall be potable water safe NSF61 type for potable water heating system applications.


2.2 DIAPHRAGM TYPE EXPANSION TANK


.1 Vertical galvanized steel pressurized diaphragm type expansion tank.


.2 Capacity: as indicated on mechanical schedules.


.3 Size: as indicated on mechanical schedules.


.4 Diaphragm sealed in EPDM suitable for 115 degrees C operating temperature.


.5 Working pressure: 860 kPa with ASME stamp and certification.


.6 Air precharged to 84 kPa (initial fill pressure of system).


.7 Base mount for vertical installation.


.8 Supports: provide supports with hold down bolts and installation templates.


.9 Renewable diaphragm.


2.3 AUTOMATIC AIR VENT


.1 Industrial float vent: cast iron body and NPS 1/2 connection and rated at 860 kPa working
pressure.


.2 Float: solid material suitable for 115 degrees C working temperature.


2.4 AIR SEPARATOR - IN-LINE


.1 Working pressure: 860 kPa.


.2 Size: as indicated on mechanical schedules.


2.5 COMBINATION SEPARATORS/STRAINERS


.1 Steel, tested and stamped in accordance with ASME BPVC, for 860 kPa operating pressure,
with galvanized steel integral strainer with 5 mm perforations, tangential inlet and outlet
connections, and internal stainless steel air collector tube.
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HYDRONIC PIPING SPECIALTIES
2.6 COMBINATION LOW PRESSURE RELIEF AND REDUCING VALVE


.1 Adjustable pressure setting: 206 kPa relief, 55 to 172 kPa reducing.


.2 Low inlet pressure check valve.


.3 Removable strainer.


2.7 PIPELINE STRAINER


.1 NPS 1/2 to 2: bronze body to ASTM B62, screwed connections, Y pattern.


.2 NPS 2 1/2 to 12: cast steel body to ASTM A278/A278M, Class 30, flanged connections.


.3 Blowdown connection: NPS 1.


.4 Screen: stainless steel with 1.19 mm perforations.


.5 Working pressure: 860 kPa.


2.8 HYDRONIC HEATING FLUID (PROPYLENE GLYCOL)


.1 Manufacturer: Novamen


.2 Product Name: PG50


.3 Use pre-mixed Food Grade USP Certified inhibited propylene glycol with a concentration of
50% by volume.


.4 Provide only food grade propylene glycol that is specifically blended for HVAC application.
Automotive-type antifreeze is unacceptable.


.5 Provide a 20 L spare pail of pre-mixed Food Grade USP Certified inhibited 50% propylene
glycol at the time of commissioning for the owner to maintain the heating system.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for hydronic specialties installation in accordance
with manufacturer's written instructions.


.1 Visually inspect substrate in presence of MCM.


.2 Inform MCM of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied and
after receipt of written approval to proceed from MCM.


3.2 APPLICATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, handling, storage and installation instructions, and data
sheets.


3.3 GENERAL


.1 Run drain lines and blow off connections to terminate above nearest drain.


.2 Maintain adequate clearance to permit service and maintenance.
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HYDRONIC PIPING SPECIALTIES
.3 Should deviations beyond allowable clearances arise, request and follow MCM directive.


.4 Check shop drawings for conformance of tappings for ancillaries and for equipment
operating weights.


3.4 STRAINERS


.1 Install in horizontal or down flow lines.


.2 Clearance to be provided for removal of basket.


.3 Install ahead of each pump.


.4 Install ahead of each automatic control valve larger than NPS 1 and radiation and as
indicated.


3.5 AIR VENTS


.1 Install at high points of systems.


.2 Install gate valve on automatic air vent inlet. Run discharge to nearest drain


3.6 EXPANSION TANKS


.1 Adjust expansion tank pressure as indicated.


.2 Install lockshield type valve at inlet to tank.


3.7 PRESSURE SAFETY RELIEF VALVES


.1 Run discharge pipe to terminate above nearest drain.


3.8 SUCTION DIFFUSERS


.1 Install on inlet to pumps having suction size greater than 50.


3.9 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 19 - Waste Management and Disposal.


.1 Remove recycling containers and bins from Site and dispose of materials at
appropriate facility.


END OF SECTION
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HYDRONIC PUMPS


Part 1 General


1.1 REFERENCE STANDARDS


.1 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE)


.1 ANSI/ASHRAE/IES Standard 90.1-2010, Energy Standard for Buildings Except
Low-Rise Residential Buildings.


.2 CSA Group (CSA)


.1 CAN/CSA-B214-21, Installation Code for Hydronic Heating Systems.


.3 Electrical Equipment Manufacturers Association of Canada (EEMAC)


.4 National Electrical Manufacturers' Association (NEMA)


.1 NEMA MG 1-2021, Motors and Generators.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
pump, circulator, and equipment and include product characteristics, performance
criteria, physical size, finish, and limitations indicate point of operation, and final
location in field assembly.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or licensed
in Northwest Territories, Canada.


.2 Submit manufacturer's detailed composite wiring diagrams for control systems
showing factory installed wiring and equipment on packaged equipment or required
for controlling devices or ancillaries, accessories, and controllers.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.


.2 Operation and Maintenance Data: submit operation and maintenance data for hydronic
pumps for incorporation into manual.


.3 Submit 2 copies of operation and maintenance manual.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials off ground, indoors, in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.


.2 Store and protect hydronic pumps from nicks, scratches, and blemishes.
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.3 Replace defective or damaged materials with new.


.4 Packaging Waste Management: remove for reuse and return by manufacturer of
pallets, crates, padding and packaging materials as specified in Construction Waste
Management Plan in accordance with Section 01 74 50 – Construction Waste
Management and Disposal.


Part 2 Products


2.1 EQUIPMENT


.1 Size and select components to: CAN/CSA-B214.


2.2 IN-LINE CIRCULATORS (HOT SIDE)


.1 Casing: cast iron with screwed or flanged design suction and discharge connections.


.2 Impeller: Composite


.3 Shaft: ceramic.


.4 Seal assembly: mechanical for service to 110 degrees C.


.5 Shaft and bearing ceramic.


.6 Motor: ECM, permanent magnet, sleeve bearing,830-3800 r/min, high efficiency, operating
range 10-120W.


.7 Capacity: as indicated on mechanical schedules


.8 Maximum operating pressure: 150psi.


2.3 IN-LINE CIRCULATORS (COLD SIDE)


.1 Casing: stainless steel with screwed or flanged design suction and discharge connections.


.2 Impeller: Composite


.3 Shaft and bearing ceramic.


.4 Seal assembly: mechanical for service to 110 degrees C.


.5 Motor: ECM, permanent magnet, sleeve bearing,830-3800 r/min, high efficiency, operating
range 10-120W.


.6 Capacity: as indicated on equipment schedule.


.7 Maximum operating pressure: 150psi.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for hydronic pump installation in accordance with
manufacturer's written instructions.


3.2 APPLICATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
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including product technical bulletins, handling, storage and installation instructions, and data
sheets.


3.3 INSTALLATION


.1 Install hydronic pumps to: CAN/CSA-B214.


.2 In line circulators: install as indicated by flow arrows.


.1 Support at inlet and outlet flanges or unions.


.2 Install with bearing lubrication points accessible.


.3 Base mounted type: supply templates for anchor bolt placement.


.1 Include anchor bolts with sleeves. Place level, shim unit and grout.


.2 Align coupling in accordance with manufacturer's recommended tolerance.


.3 Check oil level and lubricate. After run-in, tighten glands.


.4 Pump body shall not support piping or equipment.


.1 Provide stanchions or hangers for this purpose.


.2 Refer to manufacturer's installation instructions for details.


.5 Pipe drain tapping to floor drain.


.6 Install volute venting pet cock in accessible location.


.7 Check rotation prior to start-up.


.8 Install pressure gauge test cocks.


3.4 START-UP


.1 General:


.1 In accordance with Section 01 67 00 – Commissioning and Handover: General
Requirements; supplemented as specified herein.


.2 In accordance with manufacturer's recommendations.


.2 Procedures:


.1 Before starting pump, check that cooling water system over-temperature and other
protective devices are installed and operative.


.2 After starting pump, check for proper, safe operation.


.3 Check installation, operation of mechanical seals, packing gland type seals. Adjust
as necessary.


.4 Check base for free-floating, no obstructions under base.


.5 Run-in pumps for 12 continuous hours minimum.


.6 Verify operation of over-temperature and other protective devices under low- and
no-flow condition.


.7 Eliminate air from scroll casing.


.8 Adjust water flow rate through water-cooled bearings.
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.9 Adjust flow rate from pump shaft stuffing boxes to manufacturer's recommendation.


.10 Adjust alignment of piping and conduit for true flexibility.


.11 Eliminate cavitation, flashing and air entrainment.


.12 Adjust pump shaft seals, stuffing boxes, glands.


.13 Measure pressure drop across strainer when clean and with flow rates as finally set.


.14 Replace seals if pump used to degrease system or if pump used for temporary heat.


.15 Verify lubricating oil levels.


3.5 PERFORMANCE VERIFICATION (PV)


.1 General:


.1 Verify performance in accordance with Section 01 67 00 – Commissioning and
Handover: General Requirements, supplemented as specified herein.


.2 Verify that manufacturer's performance curves are accurate.


.3 Valves on pump suction and discharge shall provide tight shut-off.


.4 Net Positive Suction Head (NPSH):


.1 Application: measure NPSH for pumps which operate on open systems and with
water at elevated temperatures.


.2 Measure using procedures prescribed in Section 01 67 00 – Commissioning and
Handover.


.3 Where procedures do not exist, discontinue PV, consult manufacturer’s instructions.


.5 Multiple Pump Installations - Series and Parallel:


.1 Repeat PV procedures specified above for pump performance and pump BHP for
combinations of pump operations.


.6 Mark points of design and actual performance at design conditions as finally set upon
completion of TAB.


.7 Commissioning Reports: in accordance with Section 01 67 00 – Commissioning and
Handover reports supplemented as specified herein. Reports to include:


.1 Record of points of actual performance at maximum and minimum conditions and
for single and parallel operation as finally set at completion of commissioning on
pump curves.


.2 Use Report Forms specified in Section 01 67 00 – Commissioning and Handover:
Report Forms and Schematics.


.3 Pump performance curves (family of curves).


3.6 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.
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.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment in
accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 50 – Construction Waste Management and Disposal.


.1 Remove recycling containers and bins from Site and dispose of materials at
appropriate facility.


END OF SECTION
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REFRIGERANT PIPING


Part 1 General


1.1 REFERENCE STANDARDS


.1 ASME


.1 ASME B16.22-21, Wrought Copper, and Copper Alloy Solder - Joint Pressure
Fittings.


.2 ASME B16.24-21, Cast Copper Alloy Pipe Flanges, Flanged Fittings, , and
Valves Classes 150, 300, 600, 900, 1500 and 2500.


.3 ASME B16.26-18, Cast Copper Alloy Fittings for Flared Copper Tubes.


.4 ASME B31.5-22, Refrigeration Piping and Heat Transfer Components.


.2 ASTM International


.1 ASTM A307-21, Standard Specification for Carbon Steel Bolts and Studs, and
Threaded Rod 60,000 PSI Tensile Strength.


.2 ASTM B280-20, Standard Specification for Seamless Copper Tube for Air
Conditioning and Refrigeration Field Service.


.3 CSA Group


.1 CSA B52-18Mechanical Refrigeration Code.


.4 Environment Canada (EC)


.1 EPS 1/RA/1-15 and Errata 1996, Environmental Code of Practice for the
Elimination of Fluorocarbon Emissions from Refrigeration and Air Conditioning
Systems.


1.2 ADMINISTRATIVE REQUIREMENTS


.1 Pre-installation Meetings:


.1 Convene pre-installation meeting 1week prior to beginning on-site installation
with Departmental Representative in accordance with Section 01 31 19- Project
Meetings to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building construction subtrades.
.4 Review manufacturer's written installation instructions and warranty


requirements.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00- Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
refrigerant piping, fittings and equipment and include product characteristics,
performance criteria, physical size, finish, and limitations.







Town of Fort Smith Section 23 23 00
Raw Water Intake Rehabilitation Page 2 of 6
60700851 May 2024
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.2 Submit 2 copies of WHMIS MSDS in accordance with Section 01 35 29.06-


Health and Safety Requirements. Indicate VOCs for adhesive and solvents during
application and curing.


.3 Test Reports: submit certified test reports from approved independent testing laboratories
indicating compliance with specifications for specified performance characteristics and
physical properties.


.4 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.


1.4 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for refrigerant
piping for incorporation into manual.


1.5 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section with manufacturer's
written instructions and 01 61 00- Common Product Requirements.


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


.3 Storage and Handling Requirements:


.1 Store materials in dry location indoors and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect refrigerant piping, fittings and equipment from nicks, scratches,
and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 TUBING


.1 Processed for refrigeration installations, deoxidized, dehydrated, and sealed.


.1 Hard copper: to ASTM B280, type B.


.2 Annealed copper: to ASTM B280, with minimum wall thickness as per CSA B52
and ASME B31.5.


2.2 FITTINGS


.1 Service: design pressure 2070 kPa and temperature 121degrees C.


.2 Brazed:


.1 Fittings: wrought copper to ASME B16.22.


.2 Joints: silver solder, copper-phosphorous, 95% Cu-5%P and non-corrosive flux.
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.3 Flanged:


.1 Bronze or brass, to ASME B16.24, Class 150, and Class 300.


.2 Gaskets: suitable for service.


.3 Bolts, nuts, and washers: to ASTM A307, heavy series.


.4 Flared:


.1 Bronze or brass, for refrigeration, to ASME B16.26.


2.3 PIPE SLEEVES


.1 Hard copper or steel, sized to provide 6 mm clearance around between sleeve and
uninsulated pipe or between sleeve and insulation.


2.4 VALVES


.1 22 mm and under: Class 500, 3.5 Mpa, globe or angle non-directional type, diaphragm,
packless type, with forged brass body and bonnet, moisture proof seal for below freezing
applications, brazed connections.


.2 Over 22 mm: Class 375, 2.5 Mpa, globe or angle type, diaphragm, packless type, back-
seating, cap seal, with cast bronze body and bonnet, moisture proof seal for below
freezing applications, brazed connections.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for refrigerant piping installation in accordance
with manufacturer's written instructions.


.1 Visually inspect substrate in presence of Departmental Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.


3.2 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.3 GENERAL


.1 Install in accordance with CSA B52, EPS1/RA/1 and ASME B31.5


3.4 BRAZING PROCEDURES


.1 Bleed inert gas into pipe during brazing.
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.2 Remove valve internal parts, solenoid valve coils, sight glass.


.3 Do not apply heat near expansion valve and bulb.


3.5 PIPING INSTALLATION


.1 General:


.1 Hard drawn copper tubing: do not bend. Minimize use of fittings


.2 Hot gas lines:


.1 Pitch at least 1:240 down in direction of flow to prevent oil return to compressor
during operation.


.2 Provide trap at base of risers greater than 2400 mm high and at each 7600 mm
thereafter.


.3 Provide inverted deep trap at top of risers.


.4 Provide double risers for compressors having capacity modulation.
.1 Large riser: install traps as specified.
.2 Small riser: size for 5.1 m3/s at minimum load. Connect upstream of


traps on large riser.


3.6 PRESSURE AND LEAK TESTING


.1 Close valves on factory charged equipment and other equipment not designed for test
pressures.


.2 Leak test to CSA B52 before evacuation to 2 MPa and 1 MPa on high and low sides
respectively.


.3 Test procedure: build pressure up to 35 kPa with refrigerant gas on high and low sides.
Supplement with nitrogen to required test pressure. Test for leaks with electronic or
halide detector. Repair leaks and repeat tests.


3.7 FIELD QUALITY CONTROL


.1 Site Tests/Inspection:


.1 Close service valves on factory charged equipment.


.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before and during
dehydration.


.3 Use copper lines of largest practical size to reduce evacuation time.


.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 5 Pa
absolute and filled with dehydrated oil.


.5 Measure system pressure with vacuum gauge. Take readings with valve between vacuum
pump and system closed.


.6 Triple evacuate system components containing gases other than correct refrigerant or
having lost holding charge as follows:


.1 Twice to 14 Pa absolute and hold for 4 hours.


.2 Break vacuum with refrigerant to 14 kPa.
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.3 Final to 5 Pa absolute and hold for at least 12 hours.
.4 Isolate pump from system, record vacuum and time readings until stabilization of


vacuum.
.5 Submit test results to Departmental Representative.


.7 Charging:


.1 Charge system through filter-drier and charging valve on high side. Low side
charging not permitted.


.2 With compressors off, charge only amount necessary for proper operation of
system. If system pressures equalize before system is fully charged, close
charging valve and start up. With unit operating, add remainder of charge to
system.


.3 Re-purge charging line if refrigerant container is changed during charging
process.


.8 Checks:


.1 Make checks and measurements as per manufacturer's operation and maintenance
instructions.


.2 Record and report measurements to Departmental Representative.


.9 Manufacturer's Field Services:


.1 Have manufacturer of products, supplied under this Section, review Work
involved in the handling, installation/application, protection and cleaning, of its
products and submit written reports, in acceptable format, to verify compliance
of Work with Contract.


.2 Provide manufacturer's field services consisting of product use recommendations
and periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.


.3 Schedule site visits, to review Work, at stages listed:
.1 After delivery and storage of products, and when preparatory Work, or


other Work, on which the Work of this Section depends, is complete but
before installation begins.


.2 Twice during progress of Work at 25% and 60%complete.


.3 Upon completion of the Work, after cleaning is carried out.
.4 Obtain reports, within 3 days of review, and submit, immediately, to


Departmental Representative.


3.8 DEMONSTRATION


.1 Instructions:


.1 Post instructions in frame with glass cover in accordance with Section 01 78 00-
Closeout Submittals and CSA B52.


3.9 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


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


in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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Part 1 General


1.1 REFERENCE STANDARDS


.1 ASME


.1 ASME Boiler and Pressure Vessel Code (BPVC), Section VII- 2021.


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


.1 Safety Data Sheets (SDS).


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
HVAC water treatment systems and include product characteristics, performance
criteria, physical size, finish, and limitations.


.2 Submit 2 copies of WHMIS SDS in accordance with Section 01 35 29.07 –
Occupational Health and Safety Act and indicate VOC's for adhesive and
solvents during application and curing.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territory, Canada.


.4 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for HVAC
water treatment systems for incorporation into manual.


.3 Include following:


.1 Log sheets as recommended by manufacture.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors, in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
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.2 Store and protect HVAC water treatment systems from nicks, scratches, and
blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 MANUFACTURER


.1 Equipment, chemicals, and service provided by one supplier.


2.2 POT FEEDER


.1 Welded steel, pressure rating 200psi. Temperature rating: 90 degrees C.


2.3 CHEMICAL FEED PIPING


.1 Resistant to chemicals employed. Pressure rating: 200psi.


2.4 CHEMICAL FEED PUMPS


.1 Top-mounted electronic metering diaphragm type: flow range 0-100%, adjustable, plus or
minus 1.0% accuracy (repetitive), on-off operation, with pressure relief valve, check
valve, foot valve, injection fitting.


.2 Piston type: flow range 0-100%, adjustable, plus or minus 1.0% accuracy (repetitive), on-
off operation, with stainless steel piston, pressure relief valve, double ball and check
valves.


2.5 SHIPPING/FEEDING CHEMICAL CONTAINERS


.1 High density moulded polyethylene, with liquid level graduations, cover.


2.6 CONDUCTIVITY CONTROLLER


.1 Fully transistorized, suitable for wall or flush panel mounting, linear over full measuring
range of 0-5000 microohms.


.2 Insensitive to phase angle shifts, capable of operating on 95-130 Volts without affecting
accuracy, power, bleed off status lights.


2.7 CONDUCTIVITY PROBES


.1 Dual carbon elements in PVC holder, quick disconnect, self-locking connection.


2.8 WATER TREATMENT FOR HYDRONIC SYSTEMS


.1 Hot water heating system: pot feeder, 19 L.


.2 Glycol system: pot feeder, 25L.


.3 Micron filter for each pot feeder:


.1 Capacity 2% of pump recirculating rate at operating pressure.


.2 Six (6) sets of filter cartridges for each type, size of micron filter.
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2.9 CHEMICALS


.1 Provide 1 year’s supply.


.2 Obtain chemicals from manufacturer with existing valid contract.


2.10 TEST EQUIPMENT


.1 Provide one set of test equipment for each system to verify performance.


.2 Complete with carrying case, reagents for chemicals, specialized or supplementary
equipment.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for HVAC water treatment systems installation
in accordance with manufacturer's written instructions.


.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.


3.2 MANUFACTURER'S INSTRUCTIONS


.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.3 INSTALLATION


.1 Install HVAC water treatment systems in accordance with ASME Boiler and Pressure
Code Section VII, and requirements and standards of authorities having jurisdiction,
except where specified otherwise.


.2 Ensure adequate clearances to permit performance of servicing and maintenance of
equipment.


3.4 CHEMICAL FEED PIPING


.1 Install crosses at changes in direction. Install plugs in unused connections.


3.5 CLEANING OF MECHANICAL SYSTEM


.1 Provide copy of recommended cleaning procedures and chemicals for approval by the
engineer.


.2 Flush mechanical systems and equipment with approved cleaning chemicals designed to
remove deposition from construction such as pipe dope, oils, loose mill scale and other
extraneous materials. Use chemicals to inhibit corrosion of various system materials that
are safe to handle and use.
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.3 Examine and clean filters and screens, periodically during circulation of cleaning
solution, and monitor changes in pressure drop across equipment.


.4 Drain and flush system until alkalinity of rinse water is equal to make-up water. Refill
with clean water treated to prevent scale and corrosion during system operation.


.5 Disposal of cleaning solutions approved by authority having jurisdiction.


3.6 WATER TREATMENT SERVICES


.1 Provide water treatment monitoring and consulting services for period of 1 year after
system start-up. Service to include:


.1 Initial water analysis and treatment recommendations.


.2 System start-up assistance.


.3 Operating staff training.


.4 Visit plant every 10 days during period of operation and as required until system
stabilizes and advise on treatment system performance.


.5 Provide necessary recording charts and log sheets for 1 year operation.


.6 Provide necessary laboratory and technical assistance.


.7 Provide clear, concise, written instructions and advice to operating staff.


3.7 FIELD QUALITY CONTROL


.1 Start-up:


.1 Start-up water treatment systems in accordance with manufacturer's instructions.


.2 Commissioning:


.1 Commissioning Agency: to be installing water treatment holder of service
contract.


.2 Timing:
.1 After start-up deficiencies rectified.
.2 After start-up and before TAB of connected systems.


.3 Pre-commissioning Inspections: verify:
.1 Presence of test equipment, reagents, chemicals, details of specific tests


performed, and operating instructions.
.2 Suitability of logbook.
.3 Currency and accuracy of initial water analysis.
.4 Required quality of treated water.


.4 Commissioning procedures - applicable to Water Treatment Systems:
.1 Establish, adjust as necessary and record automatic controls and


chemical feed rates.
.2 Monitor performance continuously during commissioning of connected


systems and until acceptance of project.
.3 Establish test intervals, regeneration intervals.
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.4 Record on approved report forms commissioning procedures, test
procedures, dates, times, quantities of chemicals added, raw water
analysis, treated water analysis, test results, instrument readings,
adjustments made, results obtained.


.5 Establish, monitor, and adjust automatic controls and chemical feed rates
as necessary.


.6 Visit project at specified intervals after commissioning is satisfactorily
completed to verify that performance remains as set during
commissioning (more often as required until system stabilizes at required
level of performance).


.7 Advise the engineer in writing on matters regarding installed water
treatment systems.


.5 Commissioning procedures - Closed Circuit Hydronic Systems:
.1 Analyze water in system.
.2 Based upon an assumed rate of loss approved by the engineer establish


rate of chemical feed.
.3 Record types, quantities of chemicals applied.


.6 Training:
.1 Commission systems, perform tests in presence of, and using assistance


of, assigned O&M personnel.
.2 Train O&M personnel in softener regeneration procedures.


.7 Certificates:
.1 Upon completion, furnish certificates confirming satisfactory installation


and performance.
.8 Commissioning Reports:


.1 To include system schematics, test results, test certificates, raw and
treated water analyses, design criteria, other data required by the
engineer.


.9 Commissioning activities during Warranty Period:
.1 Check out water treatment systems on regular basis and submit written


report to the engineer.


3.8 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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METAL DUCTS - LOW PRESSURE TO 500 PA


Part 1 General


1.1 REFERENCE STANDARDS


.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)


.2 ASTM International


.1 ASTM A480/A480M-22, Standard Specification for General Requirements for
Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet, and Strip.


.2 ASTM A635/A635M-22, Standard Specification for Steel, Sheet and Strip,
Heavy-Thickness Coils, Hot-Rolled, Alloy, Carbon, Structural, High-Strength
Low-Alloy, and High-Strength Low-Alloy with Improved Formability, General
Requirements for.


.3 ASTM A653/A653M-22, Standard Specification for Steel Sheet, Zinc Coated
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.


.3 Green Seal Environmental Standards (GS)


.1 GS-36-13, Standard for Adhesives for Commercial Use.


.4 National Fire Protection Association (NFPA)


.1 NFPA 90A-21, Standard for the Installation of Air-Conditioning and Ventilating
Systems.


.2 NFPA 90B-21, Standard for the Installation of Warm Air Heating and Air-
Conditioning Systems.


.3 NFPA 96-21, Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations.


.5 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)


.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2020.


.2 SMACNA HVAC Air Duct Leakage Test Manual, 2012.


.3 IAQ Guideline for Occupied Buildings Under Construction 2008.


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


.1 SCAQMD Rule 1168-A2022, Adhesives and Sealants Applications.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00- Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
metal ducts and include product characteristics, performance criteria, physical
size, finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territory , Canada.
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METAL DUCTS - LOW PRESSURE TO 500 PA
.4 Test and Evaluation Reports:


.1 Certification of Ratings:
.1 Catalogue or published ratings to be those obtained from tests carried out


by manufacturer or independent testing agency signifying adherence to
codes and standards.


1.3 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section with manufacturer's
written instructions and 01 61 00- Common Product Requirements.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect metal ducts from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 SEAL CLASSIFICATION


.1 Classification as follows:


Maximum Pressure Pa SMACNA Seal Class
500 C
250 C
125 C
125 Unsealed


.2 Seal classification:


.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and
connections made airtight with sealant and tape.


.2 Class B: longitudinal seams, transverse joints and connections made airtight with
sealant.


.3 Class C: transverse joints and connections made airtight with sealant.
Longitudinal seams unsealed.


.4 Unsealed seams and joints.


2.2 SEALANT


.1 Sustainability Characteristics:


.1 Adhesives and sealants: in accordance with Section 07 92 00- Joint Sealants.


.2 Adhesives and sealants: VOC limit 30 g/L maximum to SCAQMD Rule 1168.


.2 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of
minus 30 degrees C to plus 93 degrees C.
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METAL DUCTS - LOW PRESSURE TO 500 PA
2.3 DUCT LEAKAGE


.1 In accordance with SMACNA HVAC Air Duct Leakage Test Manual.


2.4 FITTINGS


.1 Fabrication: to SMACNA.


.2 Radiused elbows:


.1 Rectangular: standard radius, centreline radius: 1.5 times width of duct.


.2 Round: smooth radius, centreline radius: 1.5 times diameter.


.3 Mitred elbows, rectangular:


.1 To 400mm: with single thickness turning vanes.


.2 Over 400mm: with double thickness turning vanes.


.4 Branches:


.1 Rectangular main and branch: with 45 degrees entry on branch.


.2 Round main and branch: enter main duct at 45 degrees with conical connection.


.3 Provide volume control damper in branch duct near connection to main duct.


.4 Main duct branches: with splitter damper.


.5 Transitions:


.1 Diverging: 20 degrees maximum included angle.


.2 Converging: 30 degrees maximum included angle.


.6 Offsets:


.1 As indicated.


.7 Obstruction deflectors: maintain full cross-sectional area.


.1 Maximum included angles: as for transitions.


2.5 FIRE STOPPING


.1 Retaining angles around duct, on both sides of fire separation in accordance with Section
07 84 00- Fire Stopping.


.2 Fire stopping material and installation must not distort duct.


2.6 GALVANIZED STEEL


.1 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.


.2 Thickness, fabrication, and reinforcement: to SMACNA.


.3 Joints: to SMACNA.


2.7 STAINLESS STEEL


.1 To ASTM A480/A480M, Type 304.


.2 Finish: number 4.


.3 Thickness, fabrication, and reinforcement: to SMACNA.







Town of Fort Smith Section 23 31 13 01
Raw Water Intake Rehabilitation Page 4 of 6
60700851 May 2024


METAL DUCTS - LOW PRESSURE TO 500 PA
.4 Joints: to SMACNA.


2.8 HANGERS AND SUPPORTS


.1 Hangers and Supports: in accordance with Section 23 05 29- Hangers and Supports for
HVAC Piping and Equipment.


.1 Strap hangers: of same material as duct but next sheet metal thickness heavier
than duct.
.1 Maximum size duct supported by strap hanger: 500.


.2 Hanger configuration: to SMACNA.


.3 Hangers: galvanized steel angle with galvanized steel rods to following table:
Duct Size Angle Size Rod Size
(mm) (mm) (mm)
up to 750 25 x 25 x 3 6
751 to 1050 40 x 40 x 3 6
1051 to 1500 40 x 40 x 3 10
1501 to 2100 50 x 50 x 3 10
2101 to 2400 50 x 50 x 5 10
2401 and over 50 x 50 x 6 10


.4 Upper hanger attachments:
.1 For concrete: manufactured concrete inserts.
.2 For steel joist: manufactured joist clamp.
.3 For steel beams: manufactured beam clamps:


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for metal duct installation in accordance with
manufacturer's written instructions.


.1 Visually inspect substrate in presence of Departmental Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.


3.2 GENERAL


.1 Do work in accordance with SMACNA.


.2 Do not break continuity of insulation vapour barrier with hangers or rods.


.1 Insulate strap hangers 100 mm beyond insulated duct.


.3 Support risers in accordance with SMACNA.


.4 Install breakaway joints in ductwork on sides of fire separation.
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METAL DUCTS - LOW PRESSURE TO 500 PA
.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's


instructions.


.6 Manufacture duct in lengths and diameter to accommodate installation of acoustic duct
lining.


3.3 HANGERS


.1 Strap hangers: install in accordance with SMACNA.


.2 Angle hangers: complete with locking nuts and washers.


.3 Hanger spacing in accordance with as follows:


Duct Size Spacing
(mm) (mm)


to 1500 3000
1501 and over 2500


3.4 WATERTIGHT DUCT


.1 Provide watertight duct for:


.1 Room Fresh air intake.


.2 As indicated.


.2 Form bottom of horizontal duct without longitudinal seams.


.1 Weld joints of bottom and side sheets.


.2 Seal other joints with duct sealer.


3.5 SEALING AND TAPING


.1 Apply sealant in accordance with SMACNA.


.2 Bed tape in sealant and recoat with minimum of 1 coat of sealant to manufacturers
recommendations.


3.6 LEAKAGE TESTS


.1 Refer to Section 23 05 94- Pressure Testing of Ducted Air Systems.


.2 In accordance with SMACNA HVAC Duct Leakage Test Manual.


.3 Do leakage tests in sections.


.4 Make trial leakage tests as instructed to demonstrate workmanship.


.5 Do not install additional ductwork until trial test has been passed.


.6 Test section minimum of 30 m long with not less than three branch takeoffs and two 90
degrees elbows.


.7 Complete test before performance insulation or concealment Work.


3.7 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.


.1 Leave Work area clean at end of each day.
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METAL DUCTS - LOW PRESSURE TO 500 PA
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment


in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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AIR DUCT ACCESSORIES


Part 1 General


1.1 REFERENCE STANDARDS


.1 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)


.1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 2020.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
air duct accessories and include product characteristics, performance criteria,
physical size, finish and limitations.


.2 Indicate:
.1 Flexible connections.
.2 Duct access doors.
.3 Turning vanes.
.4 Instrument test ports.


1.3 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements and with manufacturer's written instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect air duct accessories from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 GENERAL


.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.


2.2 ACCESS DOORS IN DUCTS


.1 Non-Insulated Ducts: sandwich construction of same material as duct, one sheet metal
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame.


.2 Insulated Ducts: sandwich construction of same material as duct, one sheet metal
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and
25 mm thick rigid glass fiber insulation.
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AIR DUCT ACCESSORIES
.3 Gaskets: neoprene.


.4 Hardware:


.1 Up to 300 x 300 mm: two sash locks complete with safety chain.


.2 301 to 450 mm: four sash locks complete with safety chain.


.3 451 to 1000 mm: piano hinge and minimum two sash locks.


.4 Doors over 1000 mm: piano hinge and two handles operable from both sides.


.5 Hold open devices.


.6 300 x 300 mm glass viewing panels.


2.3 TURNING VANES


.1 Factory or shop fabricated single thickness with trailing edge, to recommendations of
SMACNA and as indicated.


2.4 INSTRUMENT TEST


.1 1.6 mm thick steel zinc plated after manufacture.


.2 Cam lock handles with neoprene expansion plug and handle chain.


.3 28 mm minimum inside diameter. Length to suit insulation thickness.


.4 Neoprene mounting gasket.


2.5 SPIN-IN COLLARS


.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper.


.2 Sheet metal thickness to co-responding round duct standards.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for air duct accessories installation in
accordance with manufacturer's written instructions.


.1 Visually inspect substrate in presence of Departmental Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.


3.2 INSTALLATION


.1 Flexible Connections:


.1 Install in following locations:
.1 Inlets and outlets to supply air units and fans.
.2 Inlets and outlets of exhaust and return air fans.
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AIR DUCT ACCESSORIES
.3 As indicated.


.2 Length of connection: 100 mm.


.3 Minimum distance between metal parts when system in operation: 75 mm.


.4 Install in accordance with recommendations of SMACNA.


.5 When fan is running:
.1 Ducting on sides of flexible connection to be in alignment.
.2 Ensure slack material in flexible connection.


.2 Access Doors and Viewing Panels:


.1 Size:
.1 300 x 300 mm for viewing.
.2 As indicated.


.2 Locations:
.1 Fire and smoke dampers.
.2 Control dampers.
.3 Devices requiring maintenance.
.4 Required by code.
.5 Reheat coils.
.6 Elsewhere as indicated.


.3 Instrument Test Ports:


.1 General:
.1 Install in accordance with recommendations of SMACNA and in


accordance with manufacturer's instructions.
.2 Locate to permit easy manipulation of instruments.
.3 Install insulation port extensions as required.
.4 Locations:


.1 For traverse readings:


.2 For temperature readings:


.4 Turning Vanes:


.1 Install in accordance with recommendations of SMACNA and as indicated.
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3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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DAMPERS-BALANCING


Part 1 General


1.1 REFERENCE STANDARDS


.1 Sheet Metal and Air Conditioning National Association (SMACNA)


.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible-2020.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
balancing dampers and include product characteristics, performance criteria,
physical size, finish, and limitations.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.


.2 Operation and Maintenance Data: submit operation and maintenance data for dampers for
incorporation into manual.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect dampers from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 GENERAL


.1 Manufacture to SMACNA standards.


2.2 MULTI-BLADED DAMPERS


.1 Factory manufactured material compatible with ducts.


.2 Opposed blade: configuration, metal thickness and construction to recommendations of
SMACNA.


.3 Maximum blade height: as indicated.
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.4 Bearings: self-lubricating nylon.


.5 Linkage: shaft extension with locking quadrant.


.6 Channel frame of same material as adjacent duct, complete with angle stop.


Part 3 Execution


3.1 EXAMINATION


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


.1 Visually inspect substrate in presence of the Engineer.


.2 Inform the Engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the Engineer.


3.2 INSTALLATION


.1 Install where indicated.


.2 Install in accordance with recommendations of SMACNA and in accordance with
manufacturer's instructions.


.3 Locate balancing dampers in each branch duct, for supply, return and exhaust systems.


.4 Branch to `registers and diffusers: install single blade damper located as close as possible
to main ducts. Some sidewall type grilles are c/w balancing dampers.


.5 Dampers: vibration free.


.6 Ensure damper operators are observable and accessible.


.7 Corrections and adjustments conducted by the Engineer.


3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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DAMPERS-OPERATING


Part 1 General


1.1 REFERENCE STANDARDS


.1 ASTM International (ASTM)


.1 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
dampers and include product characteristics, performance criteria, physical size,
finish and limitations.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for dampers for
incorporation into manual.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer’s instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.


.2 Store and protect dampers from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 MOTORIZED DAMPERS


.1 Automatic controlled by BMS, thermally efficient, insulated damper, high yield
aluminum blade, with 24v actuator.


.2 See schedule on mechanical drawings.


Part 3 Execution


3.1 EXAMINATION
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.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for damper installation in accordance with
manufacturer's written instructions.


.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.


3.2 INSTALLATION


.1 Install where indicated.


.2 Install in accordance with recommendations of SMACNA and manufacturer's
instructions.


.3 Seal multiple damper modules with silicon sealant.


.4 Install access door adjacent to each damper. See Section 23 33 00 - Air Duct Accessories.


.5 Ensure dampers are observable and accessible.


3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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DAMPERS-FIRE AND SMOKE


Part 1 General


1.1 REFERENCE STANDARDS


.1 National Fire Protection Association (NFPA)


.1 NFPA 90A-21, Standard for the Installation of Air Conditioning and Ventilating
Systems.


.2 Underwriters Laboratories of Canada (ULC)


.1 CAN/ULC-S112-10(R2021), Standard Method of Fire Test of Fire Damper
Assemblies.


.2 CAN/ULC-S112.2-07(R2021), Standard Method of Fire Test of Ceiling Fire
Stop Flap Assemblies.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
fire and smoke dampers and include product characteristics, performance criteria,
physical size, finish and limitations.


.2 Indicate the following:
.1 Fire dampers.
.2 Fire stop flaps.
.3 Operators.
.4 Fusible links.
.5 Design details of break-away joints.


.3 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.


.2 Operation and Maintenance Data: submit operation and maintenance data for fire and
smoke dampers for incorporation into manual.


1.4 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Materials:


.1 Submit maintenance materials in accordance with Section 01 78 00 - Closeout
Procedures.
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.2 Provide:
.1 6 fusible links of each type.


1.5 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect fire and smoke dampers from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 FIRE DAMPERS


.1 Fire dampers: arrangement Type A, listed and bear label of ULC, meet requirements of
NFPA 90A and authorities having jurisdiction. Fire damper assemblies fire tested in
accordance with CAN/ULC-S112.


.2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall
and/or fire separation.


.1 Fire dampers: 1-1/2 hour fire rated unless otherwise indicated.


.2 Fire dampers: automatic operating type and have dynamic rating suitable for
maximum air velocity and pressure differential to which it will be subjected.


.3 Top hinged: offset single damper, guillotine type; sized to maintain full duct cross section
as indicated.


.4 Fusible link actuated, weighted to close and lock in closed position when released or
having negator-spring-closing operator for multi-leaf type or roll door type in horizontal
position with vertical air flow.


.5 40 x 40 x 3 mm retaining angle iron frame, on full perimeter of fire damper, on both sides
of fire separation being pierced.


.6 Equip fire dampers with steel sleeve or frame installed disruption ductwork or impair
damper operation.


.7 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or
floor opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly
systems with air ducts that pierce ceiling to conform with ULC.


.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional
area.
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.9 Dampers shall be installed so that the centerline of the damper depth or thickness is
located in the centerline of the wall, partition of floor slab depth or thickness.


.10 Unless otherwise indicated, the installation details given in SMACNA Install Fire Damp
HVAC and in the manufacturer's instructions for fire dampers shall be followed.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for fire and smoke damper installation in
accordance with manufacturer's written instructions.


.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.


3.2 INSTALLATION


.1 Install in accordance with NFPA 90A and in accordance with conditions of ULC listing.


.2 Maintain integrity of fire separation.


.3 After completion and prior to concealment obtain approvals of complete installation from
authority having jurisdiction.


.4 Install access door adjacent to each damper. See Section 23 33 00 - Air Duct Accessories.


.5 Installation of fire stopping in accordance of architectural specifications.


.6 Ensure access doors/panels, fusible links, damper operators are easily observed and
accessible.


.7 Install break-away joints of approved design on each side of fire separation.


3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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Part 1 General


1.1 REFERENCE STANDARDS


.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
(ASHRAE)


.2 National Fire Protection Association (NFPA)


.1 NFPA 90A-21, Standard for the Installation of Air-Conditioning and Ventilating
Systems.


.2 NFPA 90B-21, Standard for Installation of Warm Air Heating and Air-
Conditioning Systems.


.3 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA)


.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2020


.4 Underwriters' Laboratories (UL)


.1 UL 181-2013, Standard for Factory-Made Air Ducts and Air Connectors.


.5 Underwriters' Laboratories of Canada (ULC)


.1 CAN/ULC-S110-2018, Standard Methods of Tests for Air Ducts.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
flexible ducts and include product characteristics, performance criteria, physical
size, finish and limitations.


.2 Indicate:
.1 Thermal properties.
.2 Friction loss.
.3 Acoustical loss.
.4 Leakage.
.5 Fire rating.


.3 Test and Evaluation Reports:


.1 Catalogue or published ratings to be those obtained from tests carried out by
manufacturer or independent testing agency signifying adherence to codes and
standards.


1.3 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
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.2 Delivery and Acceptance Requirements: deliver materials to site in original factory


packaging, labelled with manufacturer's name and address.


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect flexible ducts from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 GENERAL


.1 Factory fabricated to CAN/ULC-S110.


.2 Pressure drop coefficients listed below are based on relative sheet metal duct pressure
drop coefficient of 1.00.


.3 Flame spread rating not to exceed 25. Smoke developed rating not to exceed 50.


2.2 METALLIC - UNINSULATED


.1 Type 1: spiral wound flexible aluminum, as indicated.


.2 Performance:


.1 Factory tested to 2.5 kPa without leakage.


.2 Maximum relative pressure drop coefficient: 3.


2.3 METALLIC - INSULATED


.1 Type 2: spiral wound flexible aluminum with factory applied, 37 mm thick flexible glass
fiber thermal insulation with vapor barrier and aluminum jacket, as indicated.


.2 Performance:


.1 Factory tested to 2.5 kPa without leakage.


.2 Maximum relative pressure drop coefficient: 3.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for flexible ducts installation in accordance
with manufacturer's written instructions.


.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.
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.3 Proceed with installation only after unacceptable conditions have been remedied


and after receipt of written approval to proceed from the engineer.


3.2 DUCT INSTALLATION


.1 Install in accordance with: SMACNA.


3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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HVAC FANS


Part 1 General


1.1 REFERENCE STANDARDS


.1 American National Standards Institute/Air Movement and Control Association
(ANSI/AMCA)


.1 ANSI/AMCA Standard 99-2016, Standards Handbook.


.2 ANSI/ASHRAE 51-16 (ANSI/AMCA 210-16), Laboratory Methods of Testing
Fans for Certified Aerodynamic Performance Rating.


.3 ANSI/AMCA Standard 300-2014, Reverberant Room Method for Sound Testing
of Fans.


.4 ANSI/AMCA Standard 301--2022, Methods for Calculating Fan Sound Ratings
from Laboratory Test Data.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
HVAC fans and include product characteristics, performance criteria, physical
size, finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territory, Canada.


.2 Provide:
.1 Fan performance curves showing point of operation, bhp and efficiency.
.2 Sound rating data at point of operation.


.3 Indicate:
.1 Motors, sheaves, bearings, shaft details.
.2 Minimum performance achievable with variable speed controllers and as


appropriate.


1.3 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Materials:


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


.2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address. Storage and Handling
Requirements:
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HVAC FANS


.1 Store materials indoors and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.


.2 Store and protect HVAC fans from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 SYSTEM DESCRIPTION


.1 Performance Requirements:


.1 Catalogued or published ratings for manufactured items: obtained from tests
carried out by manufacturer or those ordered by manufacturer from independent
testing agency signifying adherence to codes and standards in force.


.2 Capacity: flow rate, total static pressure, bhp, efficiency, revolutions per minute,
power, model, size, sound power data and as indicated on schedule.


.3 Fans: statically and dynamically balanced, constructed in conformity with
ANSI/AMCA Standard 99.


.4 Sound ratings: comply with ANSI/AMCA Standard 301, tested to ANSI/AMCA
Standard 300. Supply unit with ANSI/AMCA certified sound rating seal.


.5 Performance ratings: based on tests performed in accordance with ANSI/AMCA
Standard 210. Supply unit with ANSI/AMCA certified rating seal, except for
propeller fans smaller than 300 mm diameter.


2.2 FANS GENERAL


.1 Motors:


.1 In accordance with Section 23 05 13 - Common Motors Requirements for HVAC
Equipment supplemented as specified herein.


.2 For use with variable speed controllers.


.3 Sizes see mechanical equipment schedule.


.2 Accessories and hardware: matched sets of V-belt drives, adjustable slide rail motor
bases, belt guards, coupling guards fan inlet and outlet safety screens as indicated and as
specified in Section 23 05 13 - Common Motor Requirements for HVAC Equipment,
dampers and vanes and as indicated.


.3 Factory primed before assembly in color standard to manufacturer.


.4 Scroll casing drains: as indicated.


.5 Bearing lubrication systems plus extension lubrication tubes where bearings are not
easily accessible.


.6 Vibration isolation


.7 Flexible connections: to Section 23 33 00 - Air Duct Accessories.
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HVAC FANS
.8 Fan characteristics and construction: as centrifugal fans.


.9 Cabinet hung single or multiple wheels with DWDI centrifugal fans in factory fabricated
casing complete with vibration isolators and seismic control measures, motor, V-belt
drive and guard inside/outside casing.


.10 Fabricate casing of zinc coated or phosphate treated steel reinforced and braced for
rigidity. Provide removable panels for access to interior. Paint uncoated, steel parts with
corrosion resistant paint to MPI #18. Finish inside and out, over prime coat, with rust
resistant enamel. Internally line cabinet with 50 mm thick rigid acoustic insulation,
pinned and cemented, complete with perforated metal liner.


2.3 IN-LINE CENTRIFUGAL FANS


.1 Characteristics and construction: as for centrifugal fan wheels, with axial flow
construction and direct or belt drive.


.2 Provide AMCA arrangements 1 or 9 as indicated with stiffened flanges, smooth rounded
inlets, and stationary guide vanes.


.3 See equipment schedule on mechanical drawings.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for HVAC fans installation in accordance with
manufacturer's written instructions.


.1 Visually inspect substrate in presence of the engineer


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.


3.2 FAN INSTALLATION


.1 Provide sheaves and belts required for final air balance.


.2 Bearings and extension tubes to be easily accessible.


.3 Access doors and access panels to be easily accessible.


3.3 ANCHOR BOLTS AND TEMPLATES


.1 Size anchor bolts to withstand seismic acceleration and velocity forces as specified in
Section 23 05 29 Hangers and Supports for HVAC Piping and Equipment.


3.4 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2
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HVAC FANS


.3 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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DOMESTIC FANS


Part 1 General


1.1 REFERENCE STANDARDS


.1 American National Standards Institute/Air Movement and Control Association
(ANSI/AMCA)


.1 AMCA Publication 201-02(R2011), Fans and Systems.


.2 ANSI/AMCA Standard 210-2016/(ANSI/ASHRAE 51-16), Laboratory Methods
of Testing Fans for Certified Aerodynamic Performance Rating.


.3 ANSI/AMCA Standard 300-2014, Reverberant Room Method for Sound Testing
of Fans.


.4 ANSI/AMCA Standard 301-2022, Methods for Calculating Fan Sound Ratings
from Laboratory Test Data.


.5 AMCA Publication 302-73(R2012), Application of Sone Loudness Ratings for
Non-Ducted Air Moving Devices.


.6 AMCA Publication 303-79(R2012), Application of Sound Power Level Ratings
for Fans.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00- Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
domestic fans and include product characteristics, performance criteria, physical
size, finish, and limitations.


1.3 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Materials:


.1 Submit in accordance with Section 01 78 00- Closeout Procedures.


.2 Furnish list of individual manufacturer's recommended spare parts for equipment,
include:
.1 Bearings and seals.
.2 Addresses of suppliers.
.3 List of specialized tools necessary for adjusting, repairing, or replacing.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect domestic fans from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 FANS - GENERAL


.1 Standard of rating:


.1 AMCA Publication 201 for fan application.


.2 AMCA Publication 302 for application of sone loudness ratings for non-ducted
air moving devices.


.3 AMCA Publication 303 for application of sound power ratings for ducted air
moving devices.


.4 Performance: to ANSI/AMCA Standard 210. Unit to bear ANSI/AMCA certified
seal.


.2 Sound level ratings to comply with ANSI/AMCA Standard 301, tested to ANSI/AMCA
Standard 300 Unit to bear ANSI/AMCA certified sound rating seal.


.3 Maximum loudness: 5 sones.


2.2 WALL DISCHARGE FANS


.1 Centrifugal direct drive, with plug-in type electric motor suitable for ceiling installation,
zinc coated rectangular metal housing,


.2 Sizes and capacity: as indicated.


.3 Complete with integral electrical outlet box with plug-in type receptacle.


.4 Duct outlet with integral backdraft damper.


.5 Wall cap complete with spring loaded backdraft damper with neoprene gasket.


.6 White polymeric grille color.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for domestic fan installation in accordance
with manufacturer's written instructions.


.1 Visually inspect substrate in presence of the Engineer.


.2 Inform the Engineer of unacceptable conditions immediately upon discovery.
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DOMESTIC FANS


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the Engineer.


3.2 INSTALLATION


.1 Install in accordance with manufacturer's recommendations.


3.3 ANCHOR BOLTS AND TEMPLATES


.1 Supply for installation by other divisions.


.2 Size anchor bolts to withstand seismic acceleration and velocity forces as specified in
Section 23 05 29 Hangers and Supports for HVAC Piping and Equipment


3.4 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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DIFFUSERS REGISTERS AND GRILLES


Part 1 General


1.1 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
diffusers, registers and grilles and include product characteristics, performance
criteria, physical size, finish, and limitations.


.2 Indicate following:
.1 Capacity.
.2 Throw and terminal velocity.
.3 Noise criteria.
.4 Pressure drops.
.5 Neck velocity.


1.2 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Materials:


.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout
Procedures.


.2 Include:
.1 Keys for volume control adjustment.
.2 Keys for air flow pattern adjustment.


1.3 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect diffusers, registers and grilles from nicks, scratches, and
blemishes.


.3 Replace defective or damaged materials with new.
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DIFFUSERS REGISTERS AND GRILLES


Part 2 Products


2.1 SYSTEM DESCRIPTION


.1 Performance Requirements:


.1 Catalogued or published ratings for manufactured items: obtained from tests
carried out by manufacturer or those ordered by manufacturer from independent
testing agency signifying adherence to codes and standards.


2.2 GENERAL


.1 To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity as
indicated.


.2 Frames:


.1 Full perimeter gaskets.


.2 Plaster frames as specified.


.3 Concealed fasteners.


.3 Concealed manual volume control damper operators.


.4 Color: as indicated


2.3 MANUFACTURED UNITS


.1 Grilles, registers and diffusers of same generic type, products of one manufacturer.


2.4 SUPPLY GRILLES AND REGISTERS


.1 See schedule on mechanical drawings.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for diffuser, register and grille installation in
accordance with manufacturer's written instructions.


.1 Visually inspect substrate in presence of the Engineer.


.2 Inform the Engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the Engineer.


3.2 INSTALLATION


.1 Install in accordance with manufacturer’s instructions.


.2 Install with flat head screws in countersunk holes where fastenings are visible.
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DIFFUSERS REGISTERS AND GRILLES
.3 Bolt grilles, registers, and diffusers, in place, in gymnasium and similar game rooms.


.4 Provide concealed safety chain on each grille, register and diffuser in gymnasium and
similar game rooms and elsewhere as indicated.


3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment
in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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LOUVERS INTAKES AND VENTS


Part 1 General


1.1 REFERENCE STANDARDS


.1 ASTM International (ASTM)


.1 ASTM E90-09(2016), Standard Test Method for Laboratory Measurement of
Airborne Sound Transmission Loss of Building Partitions and Elements.


.2 National Fire Protection Association (NFPA)


.3 National Research Council Canada (NRC)


.1 National Building Code of Canada 2020 (NBC).


.4 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)


.5 Society of Automotive Engineers (SAE)


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
louvers, intakes and vents and include product characteristics, performance
criteria, physical size, finish, and limitations.


.2 Indicate following:
.1 Pressure drops.
.2 Face area.
.3 Free area.


.3 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.


.4 Test Reports: submit certified data from independent laboratory substantiating acoustic
and aerodynamic performance to ASTM E90.


1.3 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements and with manufacturer's written instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect louvers, intakes and vents from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.
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LOUVERS INTAKES AND VENTS


Part 2 Products


2.1 SYSTEM DESCRIPTION


.1 Performance Requirements:


.1 Catalogued or published ratings for manufactured items: obtained from tests
carried out by manufacturer or those ordered by manufacturer from independent
testing agency signifying adherence to codes and standards.


2.2 GRAVITY OUTSIDE AIR INTAKES AND RELIEF VENTS


.1 Factory manufactured aluminum.


.1 Complete with integral bird screen of 2.7 mm diameter aluminum wire.


.2 Vertical backdraft dampers on 4 faces.


.3 Maximum throat velocity: 3.3 m/s intake.


.4 Maximum loss through unit: 15 Pa static pressure.


.5 Maximum velocity through damper area: 1.5 m/s.


.6 Shape: as indicated.


.2 Bird screens:


.1 Complete with integral bird screen of 2.7 mm diameter aluminum wire. Use
12 mm mesh on exhaust and 19 mm mesh on intake.


2.3 FIXED LOUVRES - ALUMINUM


.1 Construction: welded with exposed joints ground flush and smooth.


.2 Material: extruded aluminum alloy 6063-T5.


.3 Blade: stormproof pattern with center watershed in blade, reinforcing bosses and
maximum blade length of 1500 mm.


.4 Frame, head, sill, and jamb: 150 mm deep one-piece extruded aluminum, minimum 3
mm thick with approved caulking slot, integral to unit.


.5 Mullions: at 1500 mm maximum centers.


.6 Fastenings: stainless steel SAE-194-8F with SAE-194-SFB nuts and resilient neoprene
washers between aluminum and head of bolt, or between nut, ss washer and aluminum
body.


.7 Screen: 12 mm exhaust and 19 mm intake mesh, 2 mm diameter wire aluminum bird
screen on inside face of louvres in formed U-frame.


.8 Finish: mill finish color: to Departmental Representative's approval.


2.4 VENTILATION AIR INTAKE COWL


.1 This applies to Raw Water Intake building at two locations.


.2 Galvanized sheet metal hoods shall be powder coated as per below.
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LOUVERS INTAKES AND VENTS


.3 316L Stainless steel hoods may be substituted for powder coated galvanized hoods if
more economical.


.4 Powder coated galvanized steel shall be degreased, scuffed, and etched followed by zinc
primer and powder topcoat (baked).


.5 Powder topcoat is to be Super Durable as a minimum, to meet or exceed AAMA 2604
requirements. Use a reputable product.


.6 Powder topcoat colour is to be solid, with colour/gloss level to be selected by
Consultant’s Architect (AECOM).


.7 Submit quality control testing plan to Consultant prior to fabrication including visual,
film thickness, and adhesion (use test coupons). Coating is to be inspected/repaired
before and after baking as a minimum.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for louvres, intakes, and vents installation in
accordance with manufacturer's written instructions.


.1 Visually inspect substrate in presence of Departmental Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from Departmental
Representative.


3.2 INSTALLATION


.1 In accordance with manufacturer's and SMACNA recommendations.


.2 Reinforce and brace as indicated.


.3 Anchor securely into opening. Seal with caulking to ensure weather tightness.


3.3 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and
equipment in accordance with Section 01 74 00 - Cleaning.


END OF SECTION
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HEATING BOILERS


Part 1 General


1.1 REFERENCE STANDARDS


.1 American Boiler Manufacturers Association (ABMA)


.2 American Society of Mechanical Engineers (ASME)


.1 ASME Boiler and Pressure Vessel Code (BPVC), Section VII-2021.


.3 CSA Group (CSA)


.4 CAN/CSA-C22.2 NO.165-17(R2022) Electric Boilers.


.5 Submit in accordance with Section 01 33 00 - Submittals.


.6 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
heating boilers and include product characteristics, performance criteria, physical
size, finish, and limitations.


.7 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territories, Canada.


.2 Indicate on drawings:


.1 General arrangement showing terminal points, instrumentation test
connections.


.2 Clearances for operation, maintenance, servicing, tube cleaning, tube
replacement.


.3 Foundations with loadings, anchor bolt arrangements.


.4 Piping hook-ups.


.5 Equipment electrical drawings.


.6 controls.


.7 All miscellaneous equipment.
.3 Engineering data to include:


.1 Design capacity, heating input/ output, electric power consumption,
electrical requirements, dimensions, weight, piping connections size.


.2 Radiant heat loss at 100% design capacity.
.8 Certificates: submit certificates signed by manufacturer certifying that materials comply


with specified performance characteristics and physical properties.


1.2 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.


.2 Operation and Maintenance Data: submit operation and maintenance data for heating
boilers for incorporation into manual.
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HEATING BOILERS
1.3 QUALITY ASSURANCE


.1 Regulatory Requirements: Work to be performed in compliance with applicable Provincial
/Territorial regulations.


1.4 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra materials:


.1 maintenance materials in accordance with Section 01 78 00 - Closeout Procedures.


.1 Special tools for access opening, handholes and Operation and
Maintenance.


.2 Spare parts for 1 year of operation.


.3 Spare gaskets.


.4 Spare gauge glass inserts.


.5 Probes and sealants for electronic indication.


.6 Safety valve test gauge.
1.5 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials off ground, indoors, in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.


.2 Store and protect boiler and equipment from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 GENERAL


.1 Packaged boiler:


.1 Complete with necessary accessories and controls.


.2 Factory tested at rated capacity to, and bearing seal or nameplate certifying
compliance with, CAN/CSA-C22.2 NO.165-17 and certified by manufacturer.


.3 Ready for attachment to piping, electrical power, controls,


.2 Performance:


.1 In accordance with American Boiler Manufacturers Association (ABMA)


.2 Heating water: As indicated on mechanical schedule


.3 Electrical:


.1 Power: 575 V, 3 phase, 60 Hz.
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.2 Electrical components: CSA approved.


.4 Controls: factory wired. Enclosed in EEMAC 1 steel cabinet.


.5 Thermal insulation:


.1 50 mm thick mineral fibre. Seal insulation at handholes, access opening, mudholes,
piping connections with insulating cement or asphaltic paint. Finish with heat
resisting paint.


.6 Jackets: heavy gauge metal, finished with heat resisting paint.


.7 Mounting:


.1 Wall mounted.


.8 Supply for installation by other Divisions. Start-up, instruction, on-site performance tests:
3 days per boiler.


.9 Trial usage:


.1 Manufacturer may use boilers for test purposes prior to acceptance and
commencement of warranty period.


.2 Supply labour, materials and instruments required for tests.


.10 Temporary use by contractor:


.1 Contractor may use boilers only after written approval from owner.


.2 Monitor and record performance continuously. Keep log of maintenance activities
carried out.


.3 Refurbish to as-new condition before final inspection and acceptance.
2.2 ELECTRIC BOILER


.1 Boiler assembly to include:


.1 Control cabinet.


.2 Terminal blocks.


.3 Fuses: High Rupture Capacity (HRC) form
.1 Heating elements.
.2 Primary of control circuit transformer.


.4 Pilot light for each step of heating elements.


.5 Pilot light for low water or high pressure/temperature.


.6 Manual on-off control circuit switch and "power on" pilot light.


.2 Controls:


.1 Water temperature regulated by sequencing step controller with sensors operating
between two adjustable set points operates magnetic contactors to energize
heating elements.


1. High limit control to de-energize heating elements 180F.
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HEATING BOILERS
Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for heating boiler installation in accordance with
manufacturer's written instructions.


.2 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheet.


3.2 INSTALLATION


.1 Install in accordance with ASME Boiler and Pressure Vessels Code, regulations of
Northwest Territories having jurisdiction, except where specified otherwise, and
manufacturers recommendations.


.2 Make required piping connections to inlets and outlets recommended by boiler
manufacturer.


.3 Maintain clearances as indicated or if not indicated, as recommended by manufacturer for
operation, servicing, and maintenance without disruption of operation of any other
equipment/system.


.4 Pipe hot water relief valves full size to nearest glycol fill tank.
3.3 MOUNTINGS AND ACCESSORIES


.1 Safety valves and relief valves:


.1 Run separate discharge from each valve.


.2 Terminate discharge pipe as indicated.


.3 Run drainpipe from each valve outlet and drip pan elbow to above nearest drain.


.2 Blowdown valves:


.1 Run discharge to terminate as indicated.
3.4 FIELD QUALITY CONTROL


.1 Commissioning:


.1 Manufacturer to:


.1 Certify installation.


.2 Start up and commission installation.


.3 Carry out on-site performance verification tests.


.4 Demonstrate operation and maintenance.


.2 Submit written report of inspections and test results to engineer of record.
3.5 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment
in accordance with Section 01 74 00 - Cleaning.
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END OF SECTION
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HEAT EXCHANGERS FOR HVAC


Part 1 General


1.1 REFERENCE STANDARDS
.1 American Society of Mechanical Engineers (ASME)


.2 ASME Boiler and Pressure Vessel Code, 2021


.3 CSA Group (CSA)


.4 CSA B51-19, Boiler, Pressure Vessel, and Pressure Piping Code.


1.2 ADMINISTRATIVE REQUIREMENTS
.1 Pre-Installation Meetings:


.2 Convene pre-installation meeting 1 week prior to beginning on-site installation, with
Contractor's Representative and the engineer in accordance with Section 01 20 00 - Project
Meetings to:


.1 Verify project requirements.


.2 Review installation and substrate conditions.


.3 Co-ordination with other building subtrades.


.4 Review manufacturer's written installation instructions and warranty requirements.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit submittals in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for heat
exchangers and include product characteristics, performance criteria, physical size,
finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or licensed
in the Northwest Territories, Canada.


.2 Shop drawings to indicate project layout, including layout and dimensions of heat
exchangers and system.


.1 Indicate manufacturer's recommended clearances for tube withdrawal
and manipulation of tube cleaning tools.


.4 Test Reports: submit certified test reports from approved independent testing laboratories
indicating compliance with specifications for specified performance characteristics and
physical properties.


.5 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.


.6 Manufacturer's Instructions: submit manufacturer's installation instructions.


.7 Manufacturers Reports:


.1 Manufacturer's Field Reports: submit manufacturer's written reports within 3 days of
review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY
CONTROL.
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HEAT EXCHANGERS FOR HVAC


1.4 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.


.2 Operation and Maintenance Data: submit operation and maintenance data for heat
exchangers for incorporation into manual.


1.5 MAINTENANCE MATERIAL SUBMITTALS


.1 Extra Stock Materials:


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.
1.6 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's recommendations


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


.3 Storage and Handling Requirements:


.1 Store materials in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.


.2 Store and protect heat exchangers from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 EQUIPMENT


.1 Plate Heat Exchanger:


.1 Designed, constructed, and tested in with accordance ASME Boiler and
Pressure Vessel Code and provincial pressure vessel regulations.


.2 Frames: carbon steel with baked epoxy enamel paint, stainless steel side bolts and
shroud.


.3 Plates: alloy 316.


.4 Gaskets: NBRP clip-on


.5 Nozzles/connection: ASME B120.1-1-1/4”-11.5NPT, alloy 316


.6 Supports: as indicated.


.7 Piping connections: as indicated.


.8 Double-wall type, glycol to glycol.


.9 Capacity: See equipment schedule on mechanical drawings.
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Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify conditions of substrates previously installed under other
Sections or Contracts are acceptable for heat exchanger installation in accordance with
manufacturer's written instructions.
.1 Visually inspect substrate in presence of the engineer


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 to proceed from the engineer.


3.2 INSTALLATION


.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, product catalogue installation instructions, product
carton installation instructions, and data sheets.


.2 General: install level and firmly anchored to supports in accordance with manufacturer's
recommendations.


.3 Plate exchangers: install in accordance with manufacturer's recommendations.
3.3 APPURTENANCES


.1 Install with safety relief valve piped to drain, vacuum breaker hose bib drain valve.
3.4 FIELD QUALITY CONTROL


.1 Site Tests and Inspections:


.1 Perform tests as directed by the engineer to ensure heat exchangers are
functional.


.2 Obtain reports within3 days of review and submit immediately to the
engineer


.2 Obtain written report from manufacturer verifying compliance of Work, in handling,
installing, applying, protecting, and cleaning of product.


.3 Manufacturer's Field Services:


.1 Submit manufacturer's field services consisting of product use
recommendations and periodic site visits for inspection of product
installation in accordance with manufacturer's instructions.


.2 Ensure manufacturer's representative is present before and during testing.


.2 Schedule site visits:


.1 After delivery and storage of products, and when preparatory Work, or
other Work, on which the Work of this Section depends, is complete but
before installation begins.


.2 Twice during progress of Work at 60% and 95% complete.
3.5 SYSTEM START-UP


.1 General: perform start-up operations in accordance with Section 01 67 00 - Commissioning
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and Handover: General Requirements, supplemented as specified herein.


.2 Check heater for cleanliness on primary and secondary sides.


.3 Check water treatment system is complete, operational, and correct treatment is being
applied.


.4 Check installation, settings, operation of relief valves and safety valves.


.5 Check installation, location, settings, and operation of operating, limit, and safety controls.


.6 General: perform performance verification in accordance with Section 01 67 00 –
Commissioning and Handover: General Requirements, supplemented as specified.


.7 Timing: only after TAB of hydronic systems have been successfully completed.


.8 Primary side:


.1 Measure flow rate, pressure drop, and water temperature at heater inlet and
outlet.


.2 Control valve: verify proper operation without binding, slack in
components. Measure if control is three-port type, pressure drop across
inlet to common, bypass to common, inlet to bypass.


.9 Secondary side:


.1 Measure flow rate, pressure drop and water temperature at heater inlet
and outlet.


.2 Verify installation and operation of air elimination devices.


.2 Calculate heat transfer from primary and secondary sides.


.3 Simulate heating water temperature schedule and repeat above procedures.


.4 Verify settings, operation, safe discharge from safety valves and relief valves.


.5 Verify settings, operation of operating, limit and safety controls and alarms.


.6 Reports:


.1 In accordance with Section 01 67 00 - Commissioning and Handover:
Reports, supplemented as specified herein.


3.6 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools
and equipment in accordance with Section 01 74 00 - Cleaning.


.2 Remove recycling containers and bins from site and dispose of materials at appropriate
facility.


3.7 DEMONSTRATION


.1 Training: provide training in accordance with Section 01 66 40 – Training. Training of O&
M Personnel, supplemented as follows:
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3.8 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by heat exchanger installation.


END OF SECTION
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AIR CONDITIONING


Part 1 General


1.1 REFERENCE STANDARDS


.1 American National Standards Institute/American Society of Heating, Refrigeration and
Air-Conditioning Engineers (ANSI/ASHRAE)


.1 ANSI/ASHRAE 52.2-2017, Method of Testing General Ventilation Air-Cleaning
Devices for Removal Efficiency by Particulate Size.


.2 ASTM International (ASTM)


.1 ASTM C547-22, Specification for Mineral Fiber Pipe Insulation.


.2 ASTM E96-22, Water Vapor Transmission Standard Test Methods,


.3 CSA Group (CSA)


.1 CSA B-52:18 Mechanical Refrigeration Code.


.2 CAN/CSA-C656-14(R2019), Performance Standard for Split-system and Single
Package Air-Conditioners and Heat Pumps.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
air conditioning components and accessories and include product characteristics,
performance criteria, physical size, finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territory, Canada.


.2 Indicate on drawings:
.1 Major components and accessories including sound power levels of


units.
.2 Type of refrigerant used.


1.3 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Procedures.


.2 Operation and Maintenance Data: submit operation and maintenance data for air
conditioning components for incorporation into manual.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
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.2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.


.3 Storage and Handling Requirements:


.1 Store materials off ground, indoors, in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.


.2 Store and protect air conditioning components from nicks, scratches, and
blemishes.


.3 Replace defective or damaged materials with new.


.4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets,
crates, padding, and packaging materials


1.5 WARRANTY


.1 For computer room air conditioning 12 months warranty period is extended to 60 months.


.2 Contractor hereby warrants that computer room air conditioning will not spall or show
visible evidence of cracking, except for normal hairline shrinkage cracks, in accordance
with CCDC 2 General Conditions GC 12.3, but for 5 years.


Part 2 Products


2.1 DESCRIPTION


.1 Integrated package: to CAN/CSA-C656.


.2 System type:


.1 Wall mounted indoor unit Cooling: direct expansion


.2 Condensing: air cooled.


.3 Unit capacity: as indicated on mechanical schedule.


2.2 CABINET


.1 Free standing, welded steel, unit construction, corrosion protected, 20 mm thick acoustic
insulation, factory baked on external finish aesthetically. Color as selected from
manufacturer's standard range by the engineer.


.2 Cabinet to house: compressors, condensers, liquid receiver, cooling coil, electric heater,
fans, filters, unit environmental control system, motor starters or contactors and electrical
disconnect switch.


.3 Include adequate access to components for servicing.


2.3 FANS


.1 Statically and dynamically balanced, Direct drive, with self-aligning, permanently
lubricated, 100,00 hours minimum life ball or roller bearings.


2.4 FAN MOTORS
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.1 Drip-proof permanently lubricated bearings for continuous duty, 40 degrees C maximum
rise and variable pitch sheaves on belt driven systems.


2.5 COMPRESSORS


.1 Hermetic type, minimum 2 required, with:


.1 Vibration isolators.


.2 Adjustable high- and low-pressure switches.


.3 Anti-slug device.


.4 Motor overload and over temperature protection pump down controls.


.5 Crank case heater.


.6 Compressor lead/lag switch.


.7 Refrigerant service valves.


.8 Capacity controls.


2.6 COOLING COIL


.1 Aluminum fins, mechanically bonded to copper tubes, tested to 1.7 MPa, maximum face
velocity 2.8 m/s, with stainless steel insulated condensate tray and drain connections.


.2 Direct expansion: with separate refrigerant circuit for each compressor.


.3 Cooling coil condensate drain pans: designed to avoid standing water, easily cleaned or
removable for cleaning.


.1 Drain connection with deep seal trap complete with trap seal primer.


2.7 FILTERS


.1 Prefilters: disposable type: MERV 8.


.2 Mounting: in corrosion resistant racks with service access.


2.8 CONDENSER


.1 Air cooled: free standing, welded steel unit construction, corrosion protected.


.1 Circuited to provide separate refrigerant circuit for each compressor/evaporator
combination.


.2 Aluminum fins, mechanically bonded to copper tubes, tested to 3.1 MPa.


.3 Propeller or centrifugal type fans. Direct drive.


.4 Electrical and control components housed in weather-tight access panels with
electrical disconnect switch and control cable for control interconnection and
designed for year-round operation.


.5 Vibration isolation: providing at least 95% isolation efficiency.


2.9 REFRIGERANT PIPING, VALVES, FITTINGS AND ACCESSORIES WITHIN
UNIT


.1 To CSA B52.
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.2 Include for each refrigerant circuit:


.1 Thermal expansion valve, external equalizing type.


.2 Combination filter-dryer.


.3 Solenoid valves.


.4 Liquid sight glass with moisture indicator.


.5 Suction line insulation: flexible elastomeric unicellular to ASTM C547, 12 mm
minimum thickness.


.6 Liquid refrigerant receiver.


2.10 ENVIRONMENTAL CONTROLS


.1 Solid state electronic control system.


.2 Front mounted operating panel with visual display.


.3 Panel to include following:


.1 Manual operation and adjustment:
.1 On-Off air conditioning system control.
.2 Room temperature set point, indicator, and sensitivity adjustment


controller.
.3 Alarm silencing switch for each alarm point.
.4 Compressor lead-lag selection switch.
.5 Alarm circuits test switch.


.2 Operational: Visual and Audible Alarm:
.1 Loss of air flow.
.2 Loss of liquid flow.
.3 High room temperature.
.4 Low room temperature.


.3 Operational: Visual display: (to be checked)
.1 Cooling each stage.
.2 Change filter.


2.11 REFRIGERANT CHARGE


.1 Charge refrigerant system at factory, seal, and test.


.2 Holding charge of refrigerant applied at factory.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for air conditioning components installation in
accordance with manufacturer's written instructions.
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.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.


3.2 GENERAL


.1 Install as indicated, to manufacturer's recommendations, and to EPS 1/RA/2.


.2 Manufacturer to certify installation.


.3 Run drain line from cooling coil condensate drain pan to terminate over nearest floor
drain.


3.3 EQUIPMENT PREPARATION


.1 Provide services of manufacturer's field engineer to set and adjust equipment for
operation as specified.


3.4 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


3.5 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by computer room air conditioning
installation.


END OF SECTION
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AIR AND WATER SOURCE UNITARY HEAT PUMPS


Part 1 General


1.1 RELATED REQUIREMENTS
.1 Section 01 33 00 - Submittal Procedures.


.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.


.3 Section 01 78 00 - Closeout Submittals.


.4 Section 01 91 13.13 – Commissioning (Cx) Requirements.


1.2 REFERENCE STANDARDS


.1 American National Standards Institute/Air-Conditioning and Refrigeration Institute
(ANSI/ARI)


.1 ANSI/ARI 210/240-2020 Unitary Air Conditioning and Air-Source Heat Pump
Equipment.


.2 American National Standards Institute/American Society of Heating, Refrigeration and
Air-Conditioning Engineers (ANSI/ASHRAE)


.1 ANSI/ASHRAE Standard 15-2019, Safety Standard for Refrigeration Systems.


.3 CSA Group (CSA)


.1 CAN/CSA-C656-05(R2010), Performance Standard for Split-System and Single
Package Central Air Conditioners and Heat Pumps.


.4 Environment Canada, (EC) / Environmental Protection Services (EPS)


.1 EPS 1/RA/2-1996, Code of Practice for Elimination of Fluorocarbons Emissions
from Refrigeration and Air Conditioning Systems.


.2 Environment Canada-1994, Ozone-Depleting Substances Alternatives and
Suppliers List.


.5 National Fire Protection Association (NFPA)


.1 NFPA 90A-2021Standard for Installation of Air Conditioning and Ventilating
Systems.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Product Data:


.1 Submit manufacturer's instructions, printed product literature and data sheets for
heat pumps and include product characteristics, performance criteria, physical
size, finish, and limitations.


.3 Shop Drawings:


.1 Submit drawings stamped and signed by professional engineer registered or
licensed in Northwest Territory, Canada.
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1.4 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for heat pumps
for incorporation into manual.


1.5 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacturer's written
instructions.


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


.3 Storage and Handling Requirements:


.1 Store materials in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect heat pumps from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


1.6 WARRANTY


.1 For air conditioning 12 months warranty period is extended to 60 months.


.2 Contractor hereby warrants that air conditioning will not spall or show visible evidence
of cracking, except for normal hairline shrinkage cracks, in accordance with CCDC 2
General Conditions GC 12.3, but for 5 years.


1.7 PRODUCT DESCRIPTION


.1 Heat pumps: to EPS 1/RA/2, CSA approved and with ARI or CSA certification seal.


1.8 REFRIGERANTS


.1 Type of Refrigerant: R410A


1.9 DRAIN PANS


.1 Design and construct condensate drain pans under indoor coils so that no water can
accumulate and install to allow for easy cleaning.
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1.10 PACKAGED AIR SOURCE HEAT PUMP


.1 General:


.1 To consist of air-to-air outdoor unit and DX fan coil indoor unit, for use with
R410A.


.2 Performance data:


.1 See equipment schedule on mechanical drawings.


.3 Outdoor unit:


.1 Inverter rotary compressor with crankcase heater, oil pump, internal and external
current sensitive overload, and over-temperature protection.


.2 Outdoor air fan: propeller type with vertical discharge, direct driven from
permanently lubricated motor.


.3 Coil: aluminum plate fins mechanically bonded to copper tubing with joints
brazed.


.4 Mounted legs to elevate unit.


.5 Finish: primer and corrosion restraint coatings.


.4 Refrigeration piping:


.1 Between compressor, outdoor coil, and indoor coil, complete with refrigerant
metering devices and valves.


.2 Refer to Section 23 23 00


.5 Controls and protective devices to include:


.1 High pressure stat, loss-of-charge pressure stat.


.2 Crankcase heater.


.3 Suction line accumulator.


.4 Pressure relief device.


.5 Short-cycle protection of compressor.


.6 Defrost control to defrost every 90 minutes based on liquid temperature.


.7 Defrost interlock relay to ensure only one heat pump can defrost.


.6 Accessories:


.1 Indoor heating/cooling thermostat.


.2 Outdoor thermostat.


1.11 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for heat pumps installation in accordance with
manufacturer's written instructions.


.1 Visually inspect substrate in presence of the engineer.


.2 Inform the engineer of unacceptable conditions immediately upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
and after receipt of written approval to proceed from the engineer.
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1.12 INSTALLATION


.1 Install where indicated and in accordance with manufacturer's instructions.


.2 Install outdoor units on an outdoor plat form.


.3 Make duct connections through flexible connections.


.4 Level unit with fans running. Align duct work. flexible connections. Misalignment with
fan stopped not to strain or damage flexible connection.


.5 Make piping connections.


.6 Nothing to obstruct ready access to components or to prevent removal of components for
servicing.


1.13 DRAIN PANS


.1 Install so that no water can accumulate. Arrange easy access for cleaning.


.2 Include internal or external trap for proper draining.


1.14 START-UP AND COMMISSIONING


.1 Have manufacturer certify installation.


.2 Have manufacturer present during start-up and certify performance.


.3 Submit written start-up and commissioning reports to the consultant.


1.15 CLOSEOUT ACTIVITIES


.1 Manufacturer to deliver written instructions to operating personnel.


1.16 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.


.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools, and equipment
in accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 50 – Construction Waste Management and Disposal.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


1.17 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by heat pumps installation.


END OF SECTION
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ELECTRIC-RESISTANCE AIR COILS


Part 1 General


1.1 SUMMARY
.1 Section Includes:


.1 Materials and application of electric duct heaters.


1.2 RELATED SECTIONS
.1 Section 01 33 00 - Submittals.
.2 Section 01 35 29.07 – Occupational Health and Safety Act.
.3 Section 01 45 00 - Quality Control.
.4 Section 01 74 50 – Construction Waste Management and Disposal.
.5 Section 01 78 00 - Closeout Submittals.
.6 Section 01 67 00 - Commissioning and Handovers


1.3 REFERENCES


.1 Canadian Standards Association (CSA International)


.1 CSA C22.2 No.155:M86 (R2022), Electric Duct Heaters.


.2 Department of Justice (Jus.) (Jus.)


.1 Canadian Environmental Protection Act (CEPA) 1999


.3 Transport (TC) (TC)


.1 Transportation of Dangerous Goods Act (TDGA) 1992(R2019)


1.4 SUBMITTALS


.1 Make submittals in accordance with Section 01 33 00 – Submittal Procedures.


.2 Submit product data and include:


.1 Element support details.


.2 Heater:  total kW rating, voltage, phase.


.3 Number of stages.


.4 Rating of stage:  rating, voltage, phase.


.5 Heater element watt/density and maximum sheath temperature.


.6 Maximum discharge temperature.


.7 Physical size.


.8 Unit support.


.9 Performance limitations.


.10 Clearance from combustible materials.


.11 Internal components wiring diagrams.
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.12 Minimum operating airflow.


.13 Pressure drops, operating and minimum airflow.


.14 Controller type.


.15 Accessories included.


1.5 QUALITY ASSURANCE
.1 Health and Safety:


.1 Do construction occupational health and safety in accordance with Section
01 35 29.06 - Health and Safety Requirements.


1.6 DELIVERY STORAGE AND HANDLING


.1 Waste Management and Disposal:


.1 Separate waste materials for reuse and recycling in accordance with Section
01 74 50 – Construction Waste Management and Disposal.


.2 Remove from site and dispose of packaging materials at appropriate recycling
facilities.


.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated
cardboard, packaging material in appropriate on-site bins for recycling in
accordance with Waste Management Plan.


.4 Place materials defined as hazardous or toxic in designated containers.


.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA,
Regional and Municipal regulations.


.6 Ensure emptied containers are sealed and stored safely.


.7 Fold up metal and plastic banding, flatten and place in designated area for
recycling.


Part 2 Products


2.1 DUCT HEATERS


.1 Duct heaters: flange type or insert type.


.2 To carry CSA Approval and listed for zero clearance to combustibles.


.3 Elements:


.1 Open coil elements of nickel-chrome resistance wire.


.2 Coils machine crimped into stainless steel terminals extending at least 25mm into
the air stream.


.3 All terminal hardware shall be stainless steel.


.4 Coils shall be supported by ceramic bushings staked into the supporting brackets.


.4 Frames: Heater frames and boxes shall be corrosion resistant steel.
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.5 Terminal box:


.1 NEMA 1 general purpose enclosure.


.2 Hinged, latching cover.


.3 Multiple concentric knockouts to accept field wiring.


.4 Terminal blocks to accommodate field wiring.


.5 All internal wiring to be complete with 105ºC rated insulation.


.6 Ratings:


.1 Heaters to be rated for voltage, phase, and KW capacity as indicated in schedule
on drawings.


.2 All three phase heaters to have equal, balanced, three phase stages.


.3 Supply heaters with size and quantity of fixed and proportional heating stages as
indicated in schedule.


.7 Controls:


.1 Factory mounted and wired in control box. Use terminal blocks for power and
control wiring.


.2 Controls to include:


.1 Magnetic contactors.


.2 Fixed differential pressure switch.


.3 Manual and automatic reset high limit.


.4 Control transformers.


.5 Solid state relays.


.6 Door interlocked disconnect switch (non-fused).


.7 HRC load fuses.


.8 Controller type to be as indicated in the duct heater schedule or on
Control drawings as follows:


i. Proportional Control: single-stage proportional control
providing full modulation of the heater capacity with a
silicon-controlled rectifier (SCR) suitable for control
input of 0 – 10 VDC or 4-20mA.


ii. Hybrid Control: multiple On-Off stages combined with
one proportional modulating silicon-controlled rectifier
(SCR) stage suitable for control input of 0 – 10 VDC or
4-20mA.


.9 Heater to be controlled by 0 – 10 VDC or 4-20mA remote control signal
from the building automation system supplied and installed by the EMCS
Contractor.
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.10 Airflow Providing Switch: diaphragm type air pressure switch with
automatic reset, screw type setpoint adjustment and static pressure probe;
switch to de-energize duct heater circuits in case of insufficient air flow.


.8 Performance: see schedule.


.9 Provide heater complete with protective screens on inlet/outlet.


Part 3 Execution


3.1 INSTALLATION


.1 Make power and control connections in accordance with CSA C22.2 No.46.  Install in
accordance with manufacturer’s instructions.


.2 Locate duct heater in accordance with manufacturer's minimum recommended distances
for operation, service access and unit removal.


.3 Provide additional hangers and supports in accordance with Section 23 05 29 - Hangers
and Supports for HVAC Piping and Equipment where duct heater weight cannot be
supported solely by existing duct.


.4 Make power and control connections to CSA C22.2 No.155.


.5 Verify that ductwork and casings are free of debris before operating and testing duct
heaters.


3.2 COMMISSIONING


.1 Perform tests in accordance with Section 01 67 00 – Commissioning and Handover,
Section 26 05 00 – Common Work Results – Electrical.


END OF SECTION
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UNIT HEATERS - ELECTRIC


Part 1 General


1.1 RELATED REQUIREMENTS


.1 Section 01 33 00 - Submittal Procedures.


.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.


.3 Section 01 78 00 - Closeout Submittals.


.4 Section 01 91 13.13 – Commissioning (Cx) Requirements.


.5 Section 23 09 33 - Electric and Electronic Control System for HVAC.


1.2 REFERENCE STANDARDS


.1 CSA Group (CSA)


.1 CSA C22.2 No.46-13(R2022), Electric Air-Heaters.


.2 National Electrical Manufacturers Association (NEMA)


.1 ANSI/NEMA 250-2020 Enclosures for Electrical Equipment.


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.


.2 Submit product data sheets for unit heaters. Include:


.1 Product characteristics.


.2 Performance criteria.


.3 Mounting methods.


.4 Physical size.


.5 kW rating, voltage, phase.


.6 Cabinet material thicknesses.


.7 Limitations.


.8 Colour and finish
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1.4 Product Data:


.1 Submit Include product characteristics, performance criteria, physical size,
limitations, and finish.


.2 Manufacturer's Instructions: provide to indicate special handling criteria, installation
sequence, cleaning procedures.


1.5 CLOSEOUT SUBMITTALS


.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.


.2 Operation and Maintenance Data: submit operation and maintenance data for unit heaters
for incorporation into manual.


1.6 WASTE MANAGEMENT AND DISPOSAL


.1 Separate and recycle waste materials in accordance with Section 01 74 21 –
Construction/Demolition Waste Management and Disposal, and with Waste Reduction
Workplan.


.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.


.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard,
packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan.


.4 Divert unused metal and wiring materials from landfill to metal recycling facility
approved by Owner.


.5 Collect, package and store existing unit heaters for either reuse, recycling or rebuilding
and return to recycler in accordance with Waste Management Plan.


1.7 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common
Product Requirements and with manufacturer's written instruction.


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


.3 Storage and Handling Requirements:


.1 Store materials indoors and in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.


.2 Store and protect unit heaters from nicks, scratches, and blemishes.


.3 Replace defective or damaged materials with new.


Part 2 Products


2.1 UNIT HEATERS


.1 Unit heater: to CSA C22.2 No.46, horizontal discharge completes with adjustable louvers
finished to match cabinet.


.2 Fan type unit heaters with built-in high-heat limit protection.
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.3 Fan motor: permanently lubricated ball bearing type


.1 Built-in fan motor thermal overload protection.


.2 Waterproof type in the raw water intake building pump room.


.4 Hangers: as indicated.


.5 Elements: stainless steel fins.


.6 Cabinet: steel, 2.6 mm thick, with mounting kits for rod or wall mounting.


.1 Phosphatized and finished with Epoxy coats air-dry enamel.


2.2 CONTROLS


.1 Wall mounted thermostats: type low voltage to Section23 09 33 - Electric and Electronic
Control System for HVAC.


.2 Built in thermostat and support controls.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Conditions: verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for unit heaters installation in accordance with
manufacturer's written instructions.


.1 Visually inspect substrate in presence of Departmental Representative.


.2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.


.3 Proceed with installation only after unacceptable conditions have been remedied
to proceed from Departmental Representative.


3.2 INSTALLATION


.1 Suspend unit heaters from ceiling or mount on wall as indicated.


.2 Install thermostats in locations as per mechanical drawings.


.3 Make power and control connections.


3.3 FIELD QUALITY CONTROL


.1 Perform tests in accordance with Section 26 05 00 - Common Work Results for
Electrical.


.2 Test cut-out protection when air movement is obstructed.


.3 Test fan delay switch to assure dissipation of heat after element shut down.


.4 Test unit cut-off when fan motor overload protection has operated.


.5 Ensure heaters and controls operate correctly.


3.4 CLEANING


.1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.
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.1 Leave Work area clean at end of each day.


.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.


.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 19 - Waste Management and Disposal.


.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.


3.5 PROTECTION


.1 Protect installed products and components from damage during construction.


.2 Repair damage to adjacent materials caused by unit heaters installation.


END OF SECTION
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Part 1 General


.1 Prior to tendering, the Contractor and all subcontractors and suppliers shall read and be
governed by all Parts, Specification Sections, Drawings and Addenda of the Tender and
Contract Documents which affect the respective work of each.


.2 The complete work under this Contract shall be governed by the dictates of good practice
and shall be complete in all details of materials and methods even if not minutely
specified.  The work shall be properly coordinated with the requirements of all work
specified in other sections.  The work includes testing as specified, start up and placing of
the work into operation (commissioning), ready for use by the Owner.


1.1 INTENT


.1 The Contractor shall furnish all labour, materials and necessary equipment to
provide complete and operating electrical systems as set forth on the plans and in these
Specifications, and as called for elsewhere in the Contract documents.  Any work, even if
not shown or specified, which is obviously necessary or reasonably implied to complete
the work, shall be carried out as if it was both shown and specified.


.3 The responsibility as to which Division provides required articles or materials rests solely
with the Contractor.  Extras will not be considered based on grounds of difference in
interpretation of specifications as to which trade was involved to provide certain
specialties or materials.


.4 Arc Flash/Coordination Study:


.1 Prepare and submit a short circuit study of all electrical system
components including but not limited to: Utility Service, transformers,
panels, starters, generator and major motor loads.


.2 The study must be stamped and signed by a Registered Professional
Engineer, licensed to practice in the Province of Alberta.


.3 The study shall also include an arc flash hazard analysis in accordance
with CSA Z462 for the entire power distribution system. Flash hazard
results shall be clearly marked in schematic and tabular form at each
connection point on the distribution system in accordance with the
referenced standard. This should be done in conjunction with the
Coordination Study. The flash protection boundary shall be calculated at
significant locations in the electrical distribution system where work could
be performed on energized parts.


.4 Any additional data necessary for successful completion of the
coordination and short circuit study shall also be included.


.5 Data shall clearly state the operating time in cycles of each breaker and
indicate whether the time current curves for relays are inclusive of
breaker tripping time or otherwise.


.6 Symmetrical and asymmetrical fault current calculations shall be
submitted to verify the correct choice of the protective elements of the
system. Include a list of recommended settings for each relay.


.7 A preliminary study shall be completed by or with coordination with the
electrical distribution manufacturer prior to approval of shop drawings of
the electrical distribution equipment for general interrupting capacity (IC)
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ratings of all major pieces of equipment. This study shall be submitted
along with the shop drawings for review.


.8 Electrical contractor to provide all required data to supplier to facilitate
completion of the study.


.9 Submit the final copy of the study for to the Engineer for approval prior to
carrying out calibration, verification and commissioning.


.10 Furnish the O&M manuals with the final completed short circuit and
coordination study.


.11 Final selection of equipment shall be based on the results of this study
and shall be included at no extra cost.


.12 Provide a draft review copy of the study to the Engineer along with the
shop drawing submission of the electrical distribution equipment.


.13 Provide and install Arc Flash labels on equipment; labels to include at
minimum the following information:
.1 System voltage
.2 Flash protection boundary
.3 Personal Protective Equipment (PPE) category.
.4 Arc Flash incident energy value
.5 Limited, restricted and prohibited Approach Boundaries


.14 The final submittal report must be in stamped hard copy and electronic
copy.


.15 The final submittal must include an electronic copy of computer software
(project) model used to perform the study.
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1.2 UTILITIES


.1 The Contractor shall coordinate work of telephone and power supply authorities for
connection of services.  All costs for arrangements, connections and extensions of the
services shall be borne by the Contractor.


.5 Contractor coordination with telephone authority includes signing off Site Ready
Notification for hooking up telephone line.


1.3 CODES AND STANDARDS


.1 Where references are made to standard Specifications such as Electrical and Electronic
Manufacturers Association of Canada (EEMAC), National Electrical Manufacturers
Association (NEMA), Canadian Standards Association (CSA), Institute of Electrical and
Electronic Engineers (IEEE), Insulated Power Cable Engineers Association (IPCEA),
Instrument Society of America (ISA), etc., the latest edition and revisions of such
standard Specifications shall apply.


.6 The electrical installation shall comply with the latest edition of the Canadian Electrical
Code, and all applicable municipal and local codes and the regulations of local inspection
authorities.


.7 Provincial Electrical Standard in force at time of Tender submission, while not identified
and specified by number in these Specifications, are to be considered as forming part of
related CSA Part II Standard and must be complied with.


.8 Canadian Standards Association (CSA International)


.9 CSA C22.1 Canadian Electrical Code, Part 1


.10 Electrical and Electronic Manufacturer's Association of Canada (EEMAC)


.1 EEMAC 2Y-1-1958, Light Gray Colour for Indoor Switch Gear.


.11 Institute of Electrical and Electronics (IEEE)/National Electrical Safety Code Product Line
(NESC)


.1 IEEE SP1122-2000, The Authoritative Dictionary of IEEE Standards
Terms, 7th Edition.


1.2 DESIGN REQUIREMENTS


.1 Operating voltages: to CAN3-C235.


.1 Motors, electric heating, control and distribution devices and equipment to operate
satisfactorily at 60 Hz within normal operating limits established by above standard.


.1 Equipment to operate in extreme operating conditions established in
above standard without damage to equipment.







Town of Fort Smith Section 26 05 00
Raw Water Intake Rehabilitation Page 4 of 20
60700851 COMMON WORK May 2024


RESULTS FOR ELECTRICAL


SPEC1-26 05 00-60700851.docx


.2 Language operating requirements: provide identification nameplates and labels for
control items in English.


1.3 WORKMANSHIP AND MATERIAL


.1 All work shall be performed by competent tradesmen, be executed in a workmanlike
manner and present a neat, mechanical appearance when completed.


.2 Electrical Work to be carried out by qualified, licensed electricians and apprentices.


.3 For work involving specialties such as instrumentation, etc., the Contractor shall employ
only tradesmen or Subcontractors fully qualified and experienced in such work.


.4 All materials to be new, meeting the quality specified and conform to the standards of the
Canadian Standards Association.  Where equipment or materials are specified by
technical description only, they are to be of the best commercial quality obtainable for the
purpose.


.5 Electrical equipment that is shown on the plans or called for in the specification that is not
CSA approved to be treated by Division 26 in one of the following ways:


.1 Make known to the Engineer in writing not less than five (5) days prior to
closing date of tender, or


.2 Make allowance in Tender for having said equipment CSA approved.
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.6 Uniformity of Equipment:  Unless otherwise specifically called for in the Specifications,
uniformity of manufacturer to be maintained throughout the project for any particular item
or type of equipment.


.7 Availability of Equipment:  Make known, in writing, to the Engineer five (5) days prior to
Tender closing date, any material specified or required to complete the work which is not
currently available or will not be available for use as called for herein.


.8 Compliance of Equipment with Specifications:  Contractor to be completely responsible
for ascertaining that every item included in the Tender complies in all respects with the
Specifications and Drawings.  After award of Tender, any item of equipment found by the
Engineer not to comply with the specifications and the drawings to be replaced at no
additional cost with an item or unit of Engineer's choice.


1.4 DRAWINGS AND SPECIFICATIONS


.1 Drawings and Specifications are complementary to each other and what is called for by
one shall be binding as if called for by both.  Should any discrepancy appear between Drawings
and Specifications which leaves doubt as to the true intent and meaning, obtain a ruling from the
Engineer prior to submitting Tender.


.1 Electrical Drawings indicate general location and route to be followed by conduits and/or
wire and do not show all structural and mechanical details.  In some cases, conduit or
wiring is not shown on the plans or shown diagrammatically in schematic or riser
diagrams.  Conduit and wiring to be installed physically to conserve headroom, furring
spaces, etc.


.2 Follow civil, structural, process and mechanical Drawings for details of this work and
install electrical conduits, boxes and fittings to coordinate with civil, structural, process
and mechanical work and details.  Refer to architectural and structural Drawings for
accurate building dimensions.


.3 In order to provide sufficient detail and maximum degree of clarity on Drawings, symbols
used for various electrical devices, particularly wall mounted devices, take up more space
on the Drawings than the device does on the wall.  In these instances, locate device on
wall with primary regard for convenience of operation and usage of wall space, rather
than stringing devices out along wall so as to comply with scale locations of electrical
symbols.


1.5 EXAMINATION OF OTHER DRAWINGS


.1 The Contractor shall examine carefully the municipal, structural, architectural and
mechanical Drawings and work of other trades, to satisfy himself that the work under this
Contract can be satisfactorily carried out without changes to the buildings and layouts as shown
on the plans.







Town of Fort Smith Section 26 05 00
Raw Water Intake Rehabilitation Page 6 of 20
60700851 COMMON WORK May 2024


RESULTS FOR ELECTRICAL


SPEC1-26 05 00-60700851.docx


.1 Should any item arise indicating conflict with equipment of other trades or requiring
additional work beyond the intent as described in the Specifications and shown on the
Drawings, the Contractor shall immediately bring the matter to the attention of the
Engineer before submitting his Tender.  Failure to do so constitutes acceptance of
responsibility for any necessary work.


1.6 PERMIT, INSPECTION, FEES


.1 The Contractor shall obtain all permits required, (paying all fees levied) and after
completion of the work, shall furnish to the Engineer a Certificate of Final Inspection and Approval
from the Electrical Inspection Authorities.  Permits shall be taken out at the beginning of the work.


1.7 SETTING OUT THE WORK


.1 The Contractor shall thoroughly examine the Drawings and Specifications and especially
figured dimensions immediately after the Contract is awarded and report any discrepancy, error,
or omission to the Engineer.  The Contractor shall give the work his personal supervision, lay out
his own work, do all necessary levelling and measuring or employ a competent engineer to do so.
Figures, full size and dimensioned Drawings shall take precedence over scale measurements of
Drawings.  No plea as to the actions and directions of other than the Engineer will be admitted as
justification for any departure made from the Drawings, Specifications, or Contract.  It shall
remain the duty of the Contractor to take his own measurements of the work.


.1 The Contractor shall be responsible for correcting all work completed contrary to the
intent of the Drawings and Specifications and shall bear all costs for same.  Where the
intent of the Drawings and Specifications is not clear, he should obtain a clarification from
the Engineer before proceeding with the work, otherwise no compensation will be
forthcoming for any necessary adjustments.


.2 The Contractor shall be responsible for prompt installation of his work in advance of
concrete pouring or similar work.  He shall provide sleeves and any of his materials to be
embedded in concrete and locate them where required.


.3 Where any equipment supplied by this Contractor must be built in with the work of other
Contractors, this Contractor shall be responsible for the supply of the equipment to be
built in or measurements to allow necessary openings to be left so as not to delay the
work.


.4 The Contractor shall protect all work executed both from the elements and the progress
of construction, and shall make good any work supplied that has been damaged from any
cause whatsoever.


.5 The Contractor, in setting out of his work, shall make reference to architectural, structural
and mechanical Drawings.  He shall consult with the respective trades in setting out
locations for conduit runs, luminaries, panel assemblies, etc., so that conflicts are
avoided and symmetrical even spacing is maintained.  Multiple runs of cables and
conduits shall be laid out so that they leave the main run in order with a minimum of
crossovers.
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1.8 CUTTING AND PATCHING


.1 Contractor to be responsible for all cutting required for electrical installation.  Structural
members not to be cut without the written consent of the Engineer.


.1 Contractor to be responsible for patching and repairing of surfaces damaged by cutting
for electrical work.


.2 Where work by Division 26 damages work of other trades, Division 26 to repair and make
good such damage to the satisfaction of the trade concerned and the Engineer.


.3 Locate and provide holes and sleeves required for electrical work.  Relocate improperly
located holes and sleeves at no cost.


1.9 ALTERATIONS


.1 Alterations entailing additional work or deletions shall be carried out only upon written
request by the Engineer.


1.10 LOCATION OF OUTLETS AND CONDUIT RUNS


.1 The Engineer reserves the right to change location of outlets to within 3 m of points
indicated on plans without extra charge providing the Contractor is advised prior to installation.


.1 Where switches and receptacles are in the same general location, outlets to be lined up
vertically unless otherwise called for by the Engineer.


.2 Locate light switches on latch side of doors.


1.11 MOUNTING HEIGHTS


.1 Mounting height of equipment is from finished floor to centreline of equipment unless
specified or indicated otherwise.


.1 If mounting height of equipment is not indicated, verify with the Engineer before
proceeding with installation.


.2 Install electrical equipment at the following heights unless indicated otherwise:


.3 Note – switches and receptacles being replaced in existing locations are not subject to
the following:


.1 Local Switches: 1070 mm.


.2 Panelboards:  2000 mm to handle of top most operable device or as
required by code.


.3 Receptacles:  1000 mm.
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1.12 HOUSEKEEPING PADS


.1 All floor mounted equipment including MCCs, and other devices shall be provided with a
minimum 100 mm high concrete housekeeping pad. The housekeeping pads shall extend a
minimum of 50 mm beyond the extent of the MCC, panel or device. Uni-strut mounting plates in
contact with the floor shall be set on a minimum 50 mm high grout pad.
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1.13 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES


.1 Refer to Section 01 33 00 - Submittals for general requirements.


.1 Submit shop drawings, product data and samples for all electrical components as
indicated in the respective sections of these Specifications and as required by the
Engineer. Where required, signed by professional engineer registered or licensed by the
Northwest Territories Association of Professional Engineers and Geoscientists (NAPEG).


.2 Shop drawings shall indicate specific details of construction, dimensions, capacities,
weights and electrical performance characteristics of equipment or material being
supplied for this project.


.1 Where applicable, Submit wiring diagrams and installation details of
equipment indicating proposed location, layout and arrangement, control
panels, accessories, piping, ductwork, and other items that must be
shown to ensure co-ordinated installation.


.2 Identify on wiring diagrams circuit terminals and indicate internal wiring
for each item of equipment and interconnection between each item of
equipment.


.3 Indicate of drawings clearances for operation, maintenance, and
replacement of operating equipment devices.


.4 Submit required number of copies of drawings to authority having
jurisdiction and/or inspection authorities to obtain electrical construction
permit.


.5 If changes are required, notify Engineer of these changes before they
are made.


1.14 SUBMITTALS


.1 Submittals: in accordance with Section 01 33 00 - Submittals.


.1 Quality Control:


.1 Refer and comply with Division 1 sections.


.1 Provide CSA certified equipment and material.


.2 Submit test results of installed electrical systems and instrumentation.


.3 Permits and fees: in accordance with General Conditions of contract.


.4 Submit, upon completion of Work, load balance report as described in
PART 3 - LOAD BALANCE.
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.2 Manufacturer's Field Reports: submit to Engineer manufacturer's written report, within 3
days of review, verifying compliance of Work and electrical system and instrumentation
testing, as described in PART 3 - FIELD QUALITY CONTROL.


1.15 PROTECTION


.1 Protect the work of others from damage resulting from the work of this Division.


.1 Protect the work of this Division from that of others, make good any damage, remove all
debris and rubbish and leave the project site in a clean and tidy condition to the approval
of the Engineer.


.2 Guard exposed live electrical equipment during construction for personnel safety, and
provide applicable warning signs.


1.16 RECORD DRAWINGS


.1 Refer to General Requirements for Record Drawing requirements.


.1 Continuously update drawings to accurately record all items such as change orders,
alterations or additions, runs of conduit, locations of all pull boxes, numbers and locations
of outlets, motors, panels, and luminaries that may occur during progress of the work.


.2 All conduit runs must be shown on the Record Drawings complete with size, routing, wire
count and wire termination numbers.


1.17 MECHANICAL EQUIPMENT WIRING


.1 Provide all labour and materials required to complete electrical power and control wiring
for process, plumbing, heating and ventilating equipment as called for in these Specifications
and/or shown on the Drawings.


.1 Provide all single and three phase motor protection switches, magnetic motor starters
and disconnects as required for mechanical equipment unless otherwise specifically
noted in these Specifications or on the Drawings.


1.18 MANUFACTURER'S AND CSA LABELS


.1 Manufacturer's nameplates and CSA labels to be visible and legible after equipment is
installed.


1.19 WARNING SIGNS


.1 Provide warning signs, as specified or to meet requirements of Inspection Authorities and
Engineer.


.1 Where generator is installed, room doors to have warning signs that read “ DANGER –
EQUIPMENT IN THIS ROOM STARTS AND STOPS AUTOMATICALLY” and “HEARING
PROTECTION REQUIRED”.
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.2 Use porcelain enamel or plastic self-adhesive signs, minimum 175 x 250 mm size.


1.20 USE OF PRODUCTS DURING CONSTRUCTION


.1 Any equipment used for temporary or construction purposes shall be acceptable to the
Engineer.  Clean and restore to "as new" condition all equipment prior to the time of substantial
completion.


.1 All lamps used for a period longer than 3 months shall be replaced prior to final
acceptance.


1.21 TESTS


.2 Before the electrical installation is placed in operation, the Contractor shall make suitable
tests to establish that all equipment, devices, and wiring have been correctly installed, are in
satisfactory working condition, and will operate as intended.


.1 Before energizing any portion of the electrical systems, perform megger tests on all
feeders.  Results to conform to IPCEA Standards, to the satisfaction of the authorized
inspection authority and to the Engineer.


.2 Upon completion of the building and immediately prior to final inspection and takeover,
check the load balance on all feeders at distribution centres and panelboards.  Tests to
be carried out by turning on all possible loads in the building and checking load current
balance.  If load unbalance exceeds 10 percent, reconnect circuits to balance load.


.3 All tests to be performed in the presence of the Engineer, suitably logged, tabulated,
signed and included in the Operating and Maintenance Manuals.


.4 Where specific tests are required for specific systems or equipment, they shall be so
indicated in appropriate sections of the Specifications.  Furnish Manufacturer's certificate
or letter confirming that entire installation as it pertains to each system has been installed
to Manufacturer's instructions.


.5 Provide instruments, meters, equipment and personnel required to conduct tests during
and at conclusion of project.


.6 Insulation resistance of each circuit shall be measured before energizing (with neutral
ground disconnected) as follows:


.1 Line(s) to neutral.


.2 Line(s) to ground.


.3 Neutral to ground.


.7 Circuit testing shall be as follows:


.1 Motor feeders are tested with motors disconnected and controller open.


.2 Motor control circuits are tested with control stations and overcurrent
devices connected, from phase to ground only.
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.3 Lighting feeders are tested with feeder breaker open and panelboard
connected.


.4 Lighting branch circuits are tested after all lamp holders, receptacles,
fixtures, and similar items are connected, with switches turned on but
before lamping.  If circuits feed auto-transformer type ballasts, the only
reading possible will be from line or neutral, to ground.  If fixtures with
power factor correcting capacitors connected line-to-line are involved, it
may be necessary to disconnect them to avoid capacitor over-voltage.


.8 Insulation resistance testing:


.5 Megger circuits, feeders and equipment up to 600 V with a 1000 V
instrument.


.6 Check resistance to ground before energizing.


1.22 OPERATIONS AND MAINTENANCE DATA


.1 Operations and Maintenance Data shall be submitted in accordance with Section 01 73
50 - Operation and Maintenance Manual.


.2 Items to be described in these binders shall include those outlined in their respective
sections of these Specifications.


.3 Include in Operations and Maintenance Data:


.7 Details of design elements, construction features, component function
and maintenance requirements, to permit effective start-up, operation,
maintenance, repair, modification, extension and expansion of any
portion or feature of installation.


.8 Technical data, product data, supplemented by bulletins, component
illustrations, exploded views, technical descriptions of items and parts
lists.  Advertising or sales literature not acceptable.


.9 Wiring and schematic diagrams and performance curves.


.10 Names and addresses of local suppliers for items must be included in
the Maintenance Manuals.


.11 Copies of all test data.


.12 Recommended spare parts list.
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1.23 SYSTEM START-UP


.1 Instruct Engineer and operating personnel in operation, care and maintenance of
systems, system equipment and components.


.2 Arrange and pay for services of manufacturer's factory service engineer to supervise
start-up of installation, check, adjust, balance and calibrate components and instruct
operating personnel.


.3 Provide these services for such period, and for as many visits as necessary to put
equipment in operation, and ensure that operating personnel are conversant will aspects
of its care and operation.


1.24 OPERATING INSTRUCTIONS


.1 Provide for each system and principal item of equipment as specified in technical
sections, for use by operation and maintenance personnel.


.2 Operating instructions to include following:


.1 Wiring diagrams, control diagrams, and control sequence for each
principal system and item of equipment.


.2 Start up, proper adjustment, operating, lubrication, and shutdown
procedures.


.3 Safety precautions.


.4 Procedures to be followed in event of equipment failure.


.5 Other items of instruction as recommended by manufacturer of each
system or item of equipment.
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.3 Post instructions where directed.


.4 For operating instructions exposed to weather, provide weather-resistant materials or
weatherproof enclosures.


.5 Ensure operating instructions will not fade when exposed to sunlight and are secured to
prevent easy removal or peeling.


Part 2 Products


2.1 MATERIALS AND EQUIPMENT


.1 Provide material and equipment in accordance with Division 1 sections.


.2 Material and equipment to be CSA certified.  Where CSA certified material and
equipment is not available, obtain special approval from authority having jurisdiction
inspection before delivery to site and submit such approval as described in PART 1 -
SUBMITTALS.


.3 Factory assemble control panels and component assemblies.


2.2 EQUIPMENT IN HAZARDOUS LOCATIONS


.1 Besides all other design requirements listed in the drawings and in the specifications
sections, the equipment and installations in the hazardous classified areas:


.1 Shall be rated and marked accordingly to meet and comply with
requirements of Canadian Electrical Code (CEC) – 2021, Section 18, 20
and 22.


.2 Shall be of corrosion resistant metal rated for Category 2 corrosive
environment; aluminum is preferred to avoid sparking.


.3 All wall mounted equipment, piping and wiring shall be set on spacers to
allow water to drain away.


.4 All conduits and cables should be run vertically as much as possible.


.5 Equipment rating and wiring method shall be as per CEC, section 20 and
22; rigid aluminum shall be used for electrical conduits.


.6 All low voltage circuits in these areas must be provided with GFI
breakers and properly sealed. The panels housing these breakers shall
be located in the mechanical room adjacent to the space, so they can be
easily reset.


.7 All exterior areas are considered as Category 1 Wet Areas.
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2.3 ELECTRIC MOTORS, EQUIPMENT AND CONTROLS


.1 Verify installation and co-ordination responsibilities related to motors, equipment and
controls, as indicated.


.2 Control wiring and conduit: in accordance with Section 26 29 03 - Control Devices except
for conduit, wiring and connections below 50 V which are related to control systems
specified in mechanical sections and as shown on mechanical drawings.


2.4 WARNING SIGNS


.1 Warning Signs: in accordance with requirements of authority having jurisdiction and
Engineer. Provide “Danger High Voltage” signs at entrance to electrical room and on
motor control centre and generator breaker, and arc flash warning as required, on main
switchgear.


.2 Porcelain enamel or plastic decal signs, minimum size 200 x 300 mm.


2.5 SINGLE LINE DIAGRAM


.1 Provide and mount as-built, updated single line diagram, located adjacent to the main
electrical equipment. Mount under Plexiglass cover.  Drawing to be 100% scale original
size, ANSI D (559 x 864 mm)


2.6 WIRING TERMINATIONS


.1 Ensure lugs, terminals, screws used for termination of wiring are suitable for either
copper or aluminum conductors.


2.7 EQUIPMENT IDENTIFICATION


.1 Identify electrical equipment with nameplates as follows:


.1 Nameplates – to be used on cabinets, panels, motor control centres and
larger junction boxes - plastic lamacoid, 3 mm thick plastic engraving
sheet, matt black finish face, white core, lettering accurately aligned and
engraved into core mechanically attached with self tapping screws.


.2 Sizes as follows:


NAMEPLATE SIZES:
Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1 line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1 line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1 line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters
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.2 Wording on nameplates and labels to be approved by Engineer prior to manufacture.


.3 Allow for minimum of twenty-five (25) letters per nameplate.


.4 Nameplates for terminal cabinets and junction boxes to indicate system and/or voltage
characteristics.


.5 Disconnects, starters and contactors: indicate equipment being controlled and voltage.


.6 Terminal cabinets and pull boxes: indicate system and voltage.


.7 Transformers: indicate capacity, primary and secondary voltages.


2.8 WIRING IDENTIFICATION


.1 Identify wiring with permanent indelible identifying markings, coloured plastic tapes, on
both ends of phase conductors of feeders and branch circuit wiring.


.2 Maintain phase sequence and colour coding throughout.


.3 Colour coding: to CSA C22.1.


.4 Use colour coded wires in communication cables, matched throughout system.


2.9 CONDUIT AND CABLE IDENTIFICATION


.1 Colour code conduits, boxes and metallic sheathed cables.


.2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or
floor, and at 15 m intervals.


.3 Colours: 25 mm wide prime colour and 20 mm wide auxiliary colour.


System Prime Auxiliary
up to 250 V Yellow
up to 600 V Yellow Green
Telephone Blue
Other Communication Systems Blue Green
Fire Alarm Red
Other Security Systems Red Yellow


2.10 FINISHES


.1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and
outside, and at least two coats of finish enamel.


.1 Paint outdoor electrical equipment "Equipment Green".


.2 Paint indoor switchgear and distribution enclosures light gray to EEMAC
2Y-1.
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Part 3 Execution


3.1 INSTALLATION


.1 Do complete installation in accordance with CSA C22.1 at a minimum.


.2 Do overhead and underground systems in accordance with CSA C22.3 No.1 at a
minimum.


3.2 NAMEPLATES AND LABELS


.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible
and legible after equipment is installed.


3.3 CONDUIT AND CABLE INSTALLATION


.1 Install conduit and sleeves prior to pouring of concrete.


.1 Sleeves through concrete: schedule 40 plastic pipe, sized for free
passage of conduit, and protruding 50 mm.
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.2 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation.


.3 Install cables, conduits and fittings embedded or plastered over, close to building
structure so furring can be kept to minimum.


.4 Conduits entering classified hazardous areas to be threaded rigid metal conduits only,
will be equipped with seal fittings in accordance with the CEC and must be grouted to
concrete to maintain a complete air tight seal preventing the migration of gases to non-
rated areas.


.5 Apply fire stopping where required by CEC, National building and fire codes, and as per
Division 7 sections.


3.4 LOCATION OF OUTLETS


.1 Locate outlets in accordance with Section 26 05 32 - Conduit Boxes and Fittings.


.2 Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance
between boxes.


.3 Change location of outlets at no extra cost or credit, providing distance does not exceed
3000 mm, and information is given before installation.


.4 Locate light switches on latch side of doors.


3.5 MOUNTING HEIGHTS


.1 Mounting height of equipment is from finished floor to centreline of equipment unless
specified or indicated otherwise.


.2 If mounting height of equipment is not specified or indicated, verify before proceeding
with installation.


.3 Install electrical equipment at following heights unless indicated otherwise.


.1 Local switches: 1070 mm.


.2 Wall receptacles:
.1 General: 1000 mm.
.2 Above top of continuous baseboard heater: 200 mm.
.3 Above top of counters or counter splash backs: 175 mm.


.3 Panelboards: as required by Code or as indicated.


.4 Wall mounted telephone and interphone outlets: 1500 mm.


.5 Fire alarm stations: 1070 mm.


.6 Fire alarm bells: 2100 mm.


.7 Emergency Lighting Heads: 2200 mm.
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3.6 CO-ORDINATION OF PROTECTIVE DEVICES


.1 Ensure circuit protective devices such as overcurrent trip, relays and fuses are installed
and set to required values and settings. Ensure all current transformer shunts are
removed and current circuit continuity checked.


3.7 FIELD QUALITY CONTROL


.1 Load Balance:


.1 Measure phase current to panel boards 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.


.2 Measure phase voltages at loads and adjust transformer taps to within
2% of rated voltage of equipment.


.3 Provide upon completion of work, create and conduct load balance
report as directed in PART 1 - SUBMITTALS: phase and neutral currents
on panel boards, dry-core transformers and motor control centres,
operating under normal load, as well as hour and date on which each
load was measured, and voltage at time of test.


.2 Conduct following tests:


.1 Power generation and distribution system including phasing, voltage,
grounding and load balancing.


.2 Circuits originating from branch distribution panels.


.3 Lighting and its control.


.4 Motors, heaters and associated control equipment including sequenced
operation of systems where applicable.


.5 Systems: fire alarm system communications.


.6 Insulation resistance testing:
.1 Megger circuits, feeders and equipment up to 350 V with a 500 V


instrument.
.2 Megger 350-600 V circuits, feeders and equipment with a 1000 V


instrument.
.3 Check resistance to ground before energizing.


.3 Provide instruments, meters, equipment and personnel required to conduct tests during
and at conclusion of project.


.4 Manufacturer's Field Services:


.1 Obtain written report from manufacturer verifying compliance of Work, in
handling, installing, applying, protecting and cleaning of product and
submit Manufacturer's Field Reports as described in PART 1 -
SUBMITTALS.


.2 Provide manufacturer's field services consisting of product use
recommendations and periodic site visits for inspection of product
installation in accordance with manufacturer's instructions.


.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY
ASSURANCE.
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3.8 CLEANING


.1 Clean and touch up surfaces of shop-painted equipment scratched or marred during
shipment or installation, to match original paint.


.2 Clean and prime exposed non-galvanized hangers, racks and fastenings to prevent
rusting.
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Part 1 General


1.1 SUMMARY


.1 This Section includes requirements for selective demolition and removal of
electrical control and fire alarm components including removal of wiring,
conduit and junction boxes to source (home run removal) and incidentals
required to complete work described in this Section ready for new construction.


1.2 REFERENCE STANDARDS


.1 CSA Group (CSA)


.1 CSA S350 M1980, Code of Practice for Safety in Demolition of
Structures; current edition.


1.3 DEFINITIONS


.1 Demolish: Detach items from existing construction and legally dispose of items
off site, unless indicated as removed and salvaged, or removed and reinstalled.


.2 Remove: Planned deconstruction and disassembly of electrical items from
existing construction including removal of conduit, junction boxes, cabling and
wiring from electrical component to panel taking care not to damage adjacent
assemblies designated to remain; legally dispose of items off site, unless
indicated as removed and salvaged, or removed and reinstalled.


.3 Remove and Salvage: Detach items from existing construction and deliver them
to Owner ready for reuse.


.4 Remove and Reinstall: Detach items from existing construction, prepare them
for reuse, and reinstall them where indicated.


.5 Existing to Remain: Existing items of construction that are not removed and that
are not otherwise indicated as being removed and salvaged, or removed and
reinstalled.


.6 Hazardous Substances: Dangerous substances, dangerous goods, hazardous
commodities and hazardous products may include asbestos, mercury and lead,
PCB's, poisons, corrosive agents, flammable substances, radioactive substances,
or other material that can endanger human health or wellbeing or environment if
handled improperly as defined by Federal Hazardous Products Act (RSC 1985)
including latest amendments.


1.4 ADMINISTRATIVE REQUIREMENTS


.1 Coordination: Coordinate work of this Section to avoid interference with work
by other Sections.


.2 Scheduling: Account for Owner's continued occupancy requirements during
selective demolition.
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1.5 QUALITY ASSURANCE


.1 Regulatory Requirements: Perform work of this Section in accordance with:


.1 Provincial/Territorial Workers' Compensation Boards/Commissions


.2 Federal and Provincial/Territorial Occupational Health and Safety
Standards and Programs


1.6 SITE CONDITIONS


.1 Existing Conditions: Condition of materials identified as being salvaged or
demolished are based on their observed condition on date that tender is
accepted.


.1 Hazardous substances will be removed by a hazardous abatement
specialist engaged by the Owner before start of the Work.


.2 Discovery of Hazardous Substances: It is not expected that Hazardous
Substances will be encountered in the Work; immediately notify Consultant if
materials suspected of containing hazardous substances are encountered and
perform the following activities:


.1 Hazardous substances will be as defined in the Hazardous Products Act.


.2 Stop work in the area of the suspected hazardous substances.


.3 Take preventative measures to limit users' and workers' exposure,
provide barriers and other safety devices and do not disturb.


.4 Hazardous substances will be removed by Contractor under a separate
contract or as a change to the Work.


.5 Proceed only after written instructions have been received from
Consultant Engineer.


1.7 SALVAGE AND DEBRIS MATERIALS


.1 Demolished items become Contractor's property and will be removed from
Project site; except for items indicated as being reused, salvaged, or otherwise
indicated to remain Owner's property.


Part 2 Products


2.1 MATERIALS


.1 General Patching and Repair Materials: Refer to Division 1.


.2 Electrical Repair Materials: Use only new materials, CSA or ULC labelled as
appropriate and matching components remaining after work associated with
components identified for removal or demolition are completed.
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.3 Fire stopping Repair Materials: Use fire stopping materials compatible with
existing fire stopping systems where removal or demolition work affects rated
assemblies, restore to match existing fire rated performance.


Part 3 Execution


3.1 EXAMINATION


.1 Verification of Existing Conditions: Visit site, thoroughly examine and become
familiar with conditions that may affect the work of this Section before
tendering the Bid; Owner will not consider claims for extras for work or
materials necessary for proper execution and completion of the contract that
could have been determined by a site visit.


3.2 PREPARATION


.1 Protection of Existing Systems to Remain: Protect systems and components
indicated to remain in place during selective demolition operations and as
follows:


.1 Prevent movement and install bracing to prevent settlement or damage
of adjacent services and parts of existing buildings scheduled to remain.


.2 Notify Consultant and cease operations where safety of buildings being
demolished, adjacent structures or services appears to be endangered
and await additional instructions before resuming demolition work
specified in this Section.


.3 Prevent debris from blocking drainage inlets.


.4 Protect electrical and mechanical systems that will remain in operation.


.2 Protection of Building Occupants: Sequence demolition work so that
interference with the use of the building by the Owner and users is minimized
and as follows:


.1 Prevent debris from endangering the safe access to and egress from
occupied buildings.


.2 Notify Consultant and cease operations where safety of occupants
appears to be endangered and await additional instructions before
resuming demolition work specified in this Section.


3.3 EXECUTION


.1 Demolition and Removal: Coordinate requirements of this Section with
information contained in Section 02 41 19.13 - Selective Building Demolition
and Section 23 05 05 - Selective Demolition for HVAC and as follows:


.1 Disconnect electrical circuits and panel feeders; maintain electrical
service and main distribution panel as is, ready for subsequent Work.
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.2 Relocate existing luminaires, electrical devices and equipment including
associated conduits, boxes, wiring, and similar items.


.3 Disconnect and maintain existing fire alarm devices including
associated conduits, boxes, wiring, and similar items as noted otherwise
on drawings.


.4 Disconnect and remove existing fire alarm system devices including
associated conduits, boxes, wiring, and similar items on drawings.


.5 Disconnect and reinstall communication systems including associated
conduits, boxes, cabling, and similar items unless specifically noted
otherwise.


.6 Disconnect and reinstall telephone outlets, associated conduit, cabling
and sub terminal backboards and related accessories; maintain
telephone service and main terminal backboard as is.


.7 Perform demolition work in a neat and workmanlike manner:


.1 Remove tools or equipment after completion of work and leave
site clean and ready for subsequent renovation work.


.2 Repair and restore damages caused as a result of work of this
Section to match existing materials and finishes.


.8 Place weatherproof blank cover plates on exterior outlet boxes
remaining after demolition and removal activities.


.9 Modify existing conduits, boxes, cabling and wiring associated with
relocated luminaires, electrical devices and equipment.


.10 Grind off conduits and make flush with surface of concrete where
conduits are cast into concrete; seal open ends of conduit with silicone
sealant and leave in place.


.11 Seal open ends of conduit with silicone sealant and leave in place where
they are inaccessible or cannot be removed without damaging adjacent
construction.


3.4 CLOSEOUT ACTIVITIES


.1 Demolition Waste Disposal: Arrange for legal disposal and remove demolished
materials to accredited provincial landfill site or alternative disposal site
(recycle centre) except where explicitly noted otherwise for materials being
salvaged for re use in new construction.


END OF SECTION
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Part 1 GENERAL


1.1 SECTION INCLUDES


.1 Materials and installation for wire and box connectors.


1.2 REFERENCES


.1 Canadian Standards Association (CSA International)


.1 CAN/CSA-C22.2No.18-98, Outlet Boxes, Conduit Boxes, Fittings and
Associated Hardware.


.2 CSA C22.2No.65-93 (R1999), Wire Connectors.


Part 2 PRODUCTS


2.1 MATERIALS


.1 Pressure type wire connectors to: CSA C22.2 No.65, with current carrying parts
of copper alloy sized to fit copper conductors as required.


.2 Fixture type splicing connectors to: CSA C22.2 No.65, with current carrying
parts of copper alloy sized to fit copper conductors 10 AWG or less.


.3 Clamps or connectors for armoured cable, aluminum sheathed cable, flexible
conduit, non-metallic sheathed cable, TECK 90 cable as required to:
CAN/CSA-C22.2 No.18.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Remove insulation carefully from ends of conductors and:


.1 Install mechanical pressure type connectors and tighten screws with
appropriate compression tool recommended by manufacturer. Installation
shall meet secureness tests in accordance with CSA C22.2 No.65.


.2 Install fixture type connectors and tighten. Replace insulating cap.


END OF SECTION
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Part 1 General


1.1 PRODUCT DATA


.1 Submit shop drawings and product data for coaxial cables in accordance with
Section 01 33 00 - Submittals.


Part 2 Products


2.1 CABLE TYPES


.1 All 600V power cables in tray to be TECK indicated.


.2 All 300V power or control cables not installed in conduit may be tray or TECK
cables.


2.2 BUILDING WIRES


.1 Conductors: stranded for 12 AWG and larger. Minimum size: 12 AWG.


.2 Copper conductors: size as indicated.


.3 Insulation:


.1 Chemically cross-linked thermosetting polyethylene rated type RW90,
300 V rated for 120/208 volt systems and 600 V rated for 347/600 volt
systems.


2.3 TECK CABLE


.1 Cable: to CAN/CSA-C22.2, No. 131.


.2 Conductors:


.1 Grounding conductor: copper.


.2 Circuit conductors: copper, size as indicated.


.3 Insulation:


.1 Chemically cross-linked thermosetting polyethylene rated 1000V, type
RW90.


.2 Inner jacket: polyvinyl chloride material.


.4 Armour: aluminum.


.5 Overall covering: polyvinyl chloride material.


.6 Fastenings:
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.1 One hole steel straps to secure surface mounted cables 50 mm and
smaller. Two hole steel straps for cables larger than 50 mm.


.7 Channel type supports for two or more cables.


.8 Threaded rods: 6 mm dia. to support suspended channels.


.9 Use approved water tight, weather proof connectors, approved for TECK cable.


.10 Color Code in accordance with the CEC. For 600V cables, mark the conductor
ends orange, yellow, brown with tape.


2.4 CONTROL CABLES


.1 Low energy 300 V control cable: stranded annealed copper conductors sized as
indicated, with PVC insulation type TW with shielding of wire braid over each
pair and overall covering of PVC jackets.


2.5 LUMINAIRES WIRE


.1 Type TEW: Copper conductors, #12 AWG, with thermoplastic and glass braid
insulation, flame retardant, heat and moisture resistant, rated 600 Volts, 105°C.


Part 3 Execution


3.1 INSTALLATION OF BUILDING WIRES


.1 Install wiring as follows:


.2 In conduit systems, conduit shall be cleaned and swabbed prior to insertion of
wire. Nicked or damaged wire to be removed and replaced.


3.2 INSTALLATION OF TECK CABLES


.1 Group cables on channels when not run in cabletroughs.


3.3 INSTALLATION OF CONTROL CABLES


.1 Install control cables in raceways.


.2 Ground control cable shield at source end or as otherwise indicated.


3.4 TESTING


.1 Perform tests in accordance with Section 26 05 00.


.2 Identify each conductor.


.3 Remove and replace entire length of cable at no cost to the owner, if cable fails to
pass any test.
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END OF SECTION
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Part 1 General


.1 Not applicable.


Part 2 Products


2.1 EQUIPMENT


.1 Rod electrodes, copper clad steel 20 mm diameter by 3 m long.


.2 System ground conductors, annealed, soft drawn copper, size as indicated.


.3 Insulated grounding conductors: green, type TW.


.4 Non-corroding accessories necessary for grounding system, type, size, material as
indicated, including but not necessarily limited to:


.1 Grounding and bonding bushings.


.2 Protective type clamps.


.3 Bolted type conductor connectors.


.4 Bonding jumpers, straps.


.5 Pressure wire connectors.


Part 3 Execution


3.1 INSTALLATION GENERAL


.1 Install complete permanent, continuous, grounding systems including, electrodes,
conductors, connectors, accessories, as indicated, to conform to requirements of
Consultant, and local authority having jurisdiction over installation.


.2 Install connectors in accordance with manufacturer's instructions.


.3 Protect exposed grounding conductors from mechanical injury.


.4 Make bolted connections to electrodes.


.5 Use mechanical connectors for grounding connections to equipment provided
with lugs.


.6 Soldered joints not permitted.


.7 Install bonding wire for flexible conduit, connected at both ends to grounding
bushing, solderless lug, clamp or cup washer and screw. Neatly cleat bonding
wires to exterior of flexible conduits.


.8 Install flexible ground straps for bus duct enclosure joints, where such bonding is
not inherently provided with equipment.
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.9 Connect building structural steel and metal siding to ground by welding copper to
steel.
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.10 Make grounding connections in radial configuration only, with connections
terminating at single grounding point.  Avoid loop connections.


.11 All compression ground connectors made with correct tools and dyes.


.12 Provide a #6 AWG ground conductor along the entire length of cable tray.  Bond
ground conductor at minimum every 15 meters.


.13 Home run ground conductor back to main building ground bus.


.14 All distribution centres and panels requiring equipment grounds to contain ground
bus of adequate size, and tapped for lugs for ground wire required.


.15 All bolted connections must be accessible.


.16 All motors to be grounded by means of adequately sized green ground wire
contained within feeder conduit.


.17 Include separate green ground wire in all power conduits including branch circuit
wiring sized to Canadian Electrical Code.


.18 Expansion joints and telescoping sections of raceways to be bonded using jumper
cables as per Canadian Electrical Code.


.19 Install rigid conduit sleeves where ground wires pass through concrete slabs.


.20 Conduit installed buried in earth or installed in or under grade floor slabs to have
separate ground wire installed, whether conduits are metal or not.


.21 Protect exposed grounding conductors from mechanical injury.


3.2 ELECTRODES


.1 Install rod electrodes and make grounding connections.


.2 Bond separate, multiple electrodes together.


.3 Use copper conductors for connections to electrodes, size as indicated.


.4 Make special provision for installing electrodes that will give acceptable
resistance to ground value where rock or sand terrain prevails. Ground as
indicated.


3.3 SYSTEM AND CIRCUIT GROUNDING


.1 Install system and circuit grounding connections to neutral of secondary systems.


3.4 EQUIPMENT GROUNDING


.1 Install grounding connections to typical equipment included in, but not
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necessarily limited to following list. Service equipment, transformers, switchgear,
duct systems, cable trays, frames of motors, motor control centres, starters,
control panels, building steel work, distribution panels, outdoor lighting, all
metallic piping systems and telephone equipment.


3.5 FIELD QUALITY CONTROL


.1 Perform tests in accordance with Section 26 05 00.


.2 Perform ground continuity and resistance tests using method appropriate to site
conditions and to approval of Consultant and local authority having jurisdiction
over installation.


.3 Perform tests before energizing electrical system.


END OF SECTION
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Part 1 GENERAL


.1 Not applicable.


Part 2 PRODUCTS


2.1 SUPPORT CHANNELS


.1 U shape, size 41 x 41 mm, 2.5 mm thick, surface mounted or set in poured
concrete walls and ceilings.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Secure equipment to channels attached with expandable inserts to poured
concrete.


.2 Secure light weight equipment to hollow masonry walls with toggle bolts.


.3 Support equipment, conduit or cables using clips, spring loaded bolts, cable
clamps and other devices designed as accessories to basic channel strut members.


.4 Fasten exposed conduit or cables to building construction or support system using
straps.


.1 One-hole steel straps to secure surface conduits and cables 50 mm and
smaller.


.2 Two-hole steel straps for conduits and cables larger than 50 mm.


.5 For surface mounting of two or more conduits or cables use channels.


.6 Provide metal brackets, frames, hangers, clamps and related types of support
structures as required to support conduit and cable runs.


.7 Do not use wire lashing or perforated strap to support or secure raceways or
cables.


.8 Do not use supports or equipment installed for other trades for conduit or cable
support except with permission of other trade and approval of Engineer.


.9 Install fastenings and supports as required for each type of equipment cables and
conduits, and in accordance with manufacturer's installation recommendations.


END OF SECTION
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Part 1 General


1.1 REFERENCES


.1 Canadian Standards Association (CSA International)


.1 CSA C22.1, Canadian Electrical Code, Part 1, Latest Edition.


1.2 SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Provide manufacturer's printed product literature, specifications and
datasheet and include product characteristics, performance criteria,
physical size, finish and limitations.


Part 2 Products


2.1 SPLITTERS


.1 Construction: sheet metal enclosure, welded corners and formed hinged cover
suitable for locking in closed position.


.2 Terminations: main and branch lugs or connection blocks to match required size
and number of incoming and outgoing conductors as indicated.


.3 Spare Terminals: minimum three spare terminals or lugs on each connection or
lug block sized less than 400 A.


2.2 JUNCTION AND PULL BOXES


.1 Construction: welded steel enclosure CSA type 1 for normal areas; Welded steel
with gasketted hinged cover rated CSA type 3 for Category 1 areas; and Non
Metallic or Stainless steel NEMA 4X for Category 2 areas. NEMA 7/ Class 1,
Zone 2 Group C/D none-metallic or cast aluminum in hazardous areas.


.2 Covers Flush Mounted CSA type 1: 25 mm minimum extension all around.


.3 Covers Surface Mounted CSA type 1: Hinged. Turned edge covers with latch.


.4 Covers, all other areas: cover made of same material as box body, hinged and
gasketted, rated as noted above.


2.3 CABINETS


.1 Construction: welded sheet steel hinged door, latch, lock 2 keys and catch. No
cabinets to be located in other than normal, dry areas.
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.2 Type E Empty: surface return flange where required or flush overlapping sides as
indicated.


.3 Type T Terminal: surface return flange or flush overlapping sides mounting as
indicated containing 19 mm G1S plywood backboard.


Part 3 Execution


3.1 SPLITTER INSTALLATION


.1 Mount plumb, true and square to building lines.


.2 Extend splitters full length of equipment arrangement except where indicated
otherwise.


3.2 JUNCTION, PULL BOXES AND CABINETS INSTALLATION


.1 Install pull boxes in inconspicuous but accessible locations.


.2 Mount cabinets with top not higher than 2 m above finished floor except where
indicated otherwise.


.3 Install backboard as indicated in Type T cabinets.


.4 Only main junction and pull boxes are indicated. Install additional pull boxes as
required by CSA C22.1.


3.3 IDENTIFICATION


.1 Equipment Identification: to Section 26 05 00 - Common Work Results for
Electrical.


.2 Identification Labels: size 3 indicating system name, voltage and phase or as
indicated.


END OF SECTION
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Part 1 GENERAL


1.1 REFERENCES


.1 CSA C22.1 (Latest Edition) Canadian Electrical Code, Part 1.


.2 Section 26 05 00 - Common Work Results for Electrical.


Part 2 PRODUCTS


2.1 OUTLET AND CONDUIT BOXES GENERAL


.1 Size boxes in accordance with CSA C22.1.


.2 102 mm square or larger outlet boxes as required for special devices.


.3 Gang boxes where wiring devices are grouped.


.4 Blank cover plates for boxes without wiring devices.


.5 Combination boxes with barriers where outlets for more than one system are
grouped.


2.2 CONDUIT BOXES


.1 Cast FS or FD aluminum with factory-threaded hubs and mounting feet for
surface wiring of switches and receptacle.  Selection of box material to match
conduit system.  Use aluminum boxes only with aluminum conduit.


2.3 FITTINGS - GENERAL


.1 Bushing and connectors with nylon insulated throats.


.2 Knock-out fillers to prevent entry of debris.


.3 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits.


.4 Double locknuts and insulated bushings on sheet metal boxes.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Support boxes independently of connecting conduits.


.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 Provide correct size of openings in boxes for conduit and armoured cable
connections. Reducing washers are not allowed.
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1.0 General


1.1 LOCATION OF CONDUIT


.1 Drawings do not indicate all conduit runs. Those indicated are in diagrammatic
form only.


.2 Do not install conduits in floor slabs.


2.0 Products


2.1 CONDUITS


.1 Rigid metal conduits:  to CSA C22.2 No. 45, threaded, galvanized steel, or
threaded aluminum.


.2 Epoxy coated conduit: to CSA C22.2 No. 45, with zinc coating and corrosion
resistant epoxy finish inside and outside.


.3 Rigid PVC conduit:  to CSA C22.2 No. 211.2.


.4 Flexible aluminum conduit and liquid-tight flexible metal conduit:  to CSA C22.2
No. 56.


.5 Minimum conduit size: 21 mm.


2.2 CONDUIT FASTENINGS


.1 One hole steel straps to secure surface conduits 52 mm and smaller. Two hole
steel straps for conduits larger than 52 mm.


.2 Beam clamps to secure conduits to exposed steel work.


.3 Channel type supports for two or more conduits. Space conduit supports in
accordance with the CEC current edition.


.4 Threaded rods, 6 mm diameter to support suspended channels.


2.3 CONDUIT FITTINGS


.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit.


.2 Factory "ells" where 90° bends are required for 27 mm and larger conduits.


2.4 EXPANSION FITTINGS FOR RIGID CONDUIT


.1 Weatherproof expansion fittings with internal bonding assembly suitable for
100 mm linear expansion.
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.2 Watertight expansion fittings with integral bonding jumper suitable for linear
expansion and 19 mm deflection in all directions.


2.5 PULL CORD


.1 Polypropylene.


3.0 Execution


3.1 INSTALLATION


.1 Install conduits to conserve headroom in exposed locations and cause minimum
interference in spaces through which they pass.


.2 Surface mount conduits in all areas. Indoor surface conduit to be rigid aluminum
or rigid steel as indicated.


.3 Use rigid PVC conduit underground only.  Adapt to rigid steel below grade, prior
to passing under floor slab. Include a flexible expansion fitting at the adapter
coupling.


.4 Use liquid tight flexible metal conduit for connection to motors, except where
watertight cables are supplied by pump motor suppliers or where connected by
Teck cable.


.5 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its
original diameter.


.6 Mechanically bend steel conduit over 21 mm dia.


.7 Field threads on rigid conduit must be of sufficient length to draw conduits up
tight.


.8 Install pull cord in empty conduits.


.9 Where conduits become blocked, remove and replace blocked section. Do not use
liquids to clean out conduits.


.10 Dry conduits out with compressed air before installing wire.


3.2 SURFACE CONDUITS


.1 Run parallel or perpendicular to building lines.


.2 Locate conduits behind heaters with 1.5 m clearance.


.3 Run conduits in flanged portion of structural steel.


.4 Group conduits wherever possible on channels.
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.5 Do not pass conduits through structural members except as indicated.


.6 Do not locate conduits less than 75 mm parallel to hot water lines with minimum
of 25 mm at crossovers.


3.3 CONCEALED CONDUITS


.1 Do not install conduits in masonry walls.


3.4 CONDUITS PASSING THROUGH CAST-IN-PLACE CONCRETE


.1 Install sleeves where conduits pass through a new slab or wall.  All sleeves
through floor slabs and walls to be rigid steel or aluminum. Where conduits pass
through existing slab or wall, core drill appropriate hole, install and grout in
conduit sleeve.


.2 Where conduits pass through waterproof membrane provide oversized sleeve
before membrane is installed. Use cold mastic between sleeve and conduit.


.3 Do not place conduits in concrete floor slabs or walls.


3.5 CONDUITS UNDERGROUND


.1 Slope conduits to provide drainage.


.2 Waterproof joints (PVC excepted) with heavy coat of bituminous paint.


END OF SECTION
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Part 1 General


1.1 RELATED WORK


.1 Section 26 05 00 – Common Work Results for Electrical.


1.2 REFERENCES


.1 Canadian Standards Association (CSA)


.1 CAN/CSA C22.2 No.126-M91, Cable Tray Systems.


.2 Electrical and Electronic Manufacturers' Association of Canada (EEMAC)


.1 EEMAC F5-1-1976, Cabletrough Systems and Accessories.


1.3 SHOP DRAWINGS AND PRODUCT DATA


.1 Submit shop drawings and product data in accordance with Division 1 sections.


Part 2 Products


2.1 CABLETROUGH


.1 Cabletroughs and fittings: to EEMAC F5-1.


.2 Ladder, ventilated type, Class D to CAN/CSA C22.2 No.126.


.3 Trays: extruded aluminum, width as shown on drawings, with depth of 150 mm.
100 mm tray for cable drops to be a depth of 50 mm.


.4 Fittings: horizontal elbows, end plates, drop outs, vertical risers and drops, tees,
wyes, expansion joints and reducers where required, manufactured accessories for
cabletrough supplied.


.5 Barriers where different voltage systems are in the same cabletrough.


2.2 SUPPORTS


.1 Provide supports as required.


Part 3 Execution


3.1 INSTALLATION


.1 Install complete cabletrough system.
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.2 Support cabletrough on both sides and as shown on drawings.


.3 Remove sharp burrs or projections to prevent damage to cables or injury to
personnel.


.4 Ground cable tray as required by the latest edition of C.E.C.


3.2 CABLES IN CABLETROUGH


.1 Install cables individually.


.2 Lay cables into cabletrough. Use rollers when necessary to pull cables.


.3 Secure cables in cabletrough at 6 m centers, with nylon ties.


.4 Identify cables each side of floor or wall penetration and every 30 m with size 2
nameplates in accordance with Section 26 05 00.


END OF SECTION
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Part 1 GENERAL


1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results for Electrical


1.2 REFERENCES


.1 Canadian Standards Association, (CSA International)


.2 Insulated Cable Engineers Association, Inc. (ICEA)


1.3 CABLE PROTECTION


.1 38 x 140 mm planks pressure treated with clear 5% pentachlorophenol solution, water
repellent preservative.


1.4 MARKERS


.1 Concrete type cable markers: 600 x 600 x 100 mm with words: cable, joint or conduit
impressed in top surface, with arrows to indicate change in direction of cable and duct
runs.


.2 Cedar post type markers: 89 x 89 mm, 1.5 m long, pressure treated with clear or 5%
pentachlorophenol solution, water repellent preservative, with nameplate fastened near
post top, on side facing cable or conduit to indicate depth and direction of duct and cable
runs.


.3 Nameplate: aluminum anodized 89 x 125 mm, 1.5 mm thick mounted on cedar post with
mylar label 0.125 mm thick with words Cable, Joint or Conduit with arrows to indicate
change in direction.


Part 2 PRODUCTS


.1 Not used.
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Part 3 EXECUTION


3.1 DIRECT BURIAL OF CABLES


.1 After sand bed is in place, lay cables maintaining 75 mm clearance from each side of
trench to nearest cable. Do not pull cable into trench.


.2 Underground cable splices not acceptable.


.3 Minimum permitted radius at cable bends for rubber, plastic or lead covered cables, 8
times diameter of cable; for metallic armoured cables, 12 times diameter of cables or in
accordance with manufacturer's instructions.


.4 Cable separation:


.1 Maintain 75 mm minimum separation between cables of different
circuits.


.2 Maintain 300 mm horizontal separation between low and high voltage
cables.


.5 When low voltage cables cross high voltage cables maintain 300 mm vertical separation
with low voltage cables in upper position.


.1 At crossover, maintain 75 mm minimum vertical separation between low
voltage cables and 150 mm between high voltage cables.
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.6 After sand protective cover is in place, install continuous row of 38 x 140 mm pressure
treated planks as indicated to cover length of run.


3.2 CABLE INSTALLATION IN DUCTS


.1 Install cables as indicated in ducts.


.2 Do not pull spliced cables inside ducts.


.3 Install multiple cables in duct simultaneously.


.4 Use CSA approved lubricants of type compatible with cable jacket to reduce pulling
tension.


.5 To facilitate matching of colour coded multi-conductor control cables reel off in same
direction during installation.


.6 Before pulling cable into ducts and until cables are properly terminated, seal ends of lead
covered cables with wiping solder; seal ends of non-leaded cables with moisture seal
tape.


.7 After installation of cables, seal duct ends with duct sealing compound.


3.3 MARKERS


.1 Mark cable every 150 m along duct runs and changes in direction.


.2 Install cedar post type markers.


.3 Lay concrete markers flat and centered over cable with top flush with finish grade.


3.4 FIELD QUALITY CONTROL


.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - Electrical.


.2 Perform tests using qualified personnel. Provide necessary instruments and equipment.


.3 Check phase rotation and identify each phase conductor of each feeder.


.4 Check each feeder for continuity, short circuits and grounds. Ensure resistance to ground
of circuits is not less than 50 megohms.


.5 Pre-acceptance tests.


.1 After installing cable but before splicing and terminating, perform
insulation resistance test with 1000 V megger on each phase conductor.


.2 Check insulation resistance after each splice and/or termination to
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ensure that cable system is ready for acceptance testing.
.6 Acceptance Tests


.1 Ensure that terminations and accessory equipment are disconnected.


.2 Ground shields, ground wires, metallic amour and conductors not under
test.


.7 Provide Engineer with list of test results showing location at which each test was made,
circuit tested and result of each test.


.8 Remove and replace entire length of cable if cable fails to meet any of test criteria.


END OF SECTION
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Part 1 General


1.1 RELATED WORK


.1 Section 26 05 00 - Common Work Results For Electrical.


Part 2 Products


2.1 MARKERS


.1 Continuous metalized marker tape warning of buried power or telephone cables.


Part 3 Execution


3.1 DIRECT BURIAL OF CABLES


.1 After 100 mm sand bedding is in place, lay cables maintaining 75 mm clearance
from each side of trench to nearest cable.  Do not pull cable into trench.


.2 Provide offsets for thermal action and minor earth movements. Offset cables to
maintain minimum cable separation and bending radius requirements.


.3 Underground cable splices not acceptable.


.4 Minimum permitted radius at cable bends for cables, 8 times diameter of cable or
12 times diameter for metallic armoured cables or in accordance with
manufacturer's instructions.


.5 Maintain 50 mm minimum separation between cables of different circuits.
Maintain 100 mm horizontal separation between low and high voltage cables.
When low voltage cables cross high voltage cables maintain 300 mm vertical
separation with low voltage cables in upper position. At crossover, maintain
50 mm minimum vertical separation between low voltage cables and 100 mm
between high voltage cables.  Install treated planks on lower cables 0.6 m in each
direction at crossings.


.6 Install marker tape at 300 mm below grade for entire length of run.


3.2 CABLE INSTALLATION IN DUCTS


.1 Install cables as indicated in ducts.


.2 Do not pull spliced cables inside ducts.


.3 Use CSA approved lubricants of type compatible with cable jacket to reduce
pulling tension.
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.4 Before pulling cable into ducts and until cables properly terminated, seal ends of
cables with moisture seal tape.


.5 After installation of cables, seal duct ends with duct sealing compound.


3.3 FIELD QUALITY CONTROL


.1 Perform tests on power cables in accordance with Section 26 05 00- Common
Work Results For Electrical.


.2 Do not apply high voltage to coaxial cables.


.3 Perform tests using qualified personnel. Provide necessary instruments and
equipment.


.4 Check each feeder for continuity, short circuits and grounds. Ensure resistance to
ground of circuits is not less than 50 megohms.


.5 Pre-acceptance tests.


.1 After installing cable but before splicing and terminating, perform
insulation resistance test with 1000 V megger on each phase conductor.


.2 Check insulation resistance after each splice and/or termination to ensure
that cable system is ready for acceptance testing.


.6 Acceptance Tests


.1 Ensure that terminations and accessory equipment are disconnected.


.2 Ground shields, ground wires, metallic armour and conductors not under
test.


.7 Provide Engineer with a signed test report.


.8 Remove and replace entire length of cable if cable fails to meet any of test
criteria.


END OF SECTION
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Part 1 GENERAL


1.1 SHOP DRAWINGS AND PRODUCT DATA


.1 Submit shop drawings and product data in accordance with Section 01 33 00.


1.2 MAINTENANCE DATA


.1 Provide data for incorporation into maintenance manual specified in Section
01 73 50.


Part 2 PRODUCTS


2.1 MATERIALS


.1 Motor:  unless otherwise noted, motors ½ HP, 375 W and less, 208 or 120V, 1
phase, 60 Hz, to CSA C22.2 No. 100-1995 and EEMAC M1-6-1978.


.2 Motor with inherent overheating protectors:  to CSA C22.2 No. 77-1976.


2.2 IDENTIFICATION


.1 Refer to Section 26 05 81 - Motors.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Install wiring, flexible connections, grounding, as required.


.2 Check rotation before coupling to driven equipment.


3.2 MOTOR SURVEY AND CONTROL WIRING DIAGRAM


.1 Refer to Section 26 05 81- Motors.


END OF SECTION
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Part 1 GENERAL


1.1 INTENT


.1 Supply and installation of motors complete with conduit, service lines and
connections for electrical equipment if called for in Division 26.


.2 Supply and installation of line voltage connections for all motorized mechanical
equipment.


1.2 STANDARDS


.1 All motors to be in accordance with current EEMAC standards for motors and
generators.


1.3 SUBMITTAL


.1 Unless otherwise specified or indicated, submit shop drawings or dimensional
drawings complete with motor electrical characteristics data for review.


Part 2 PRODUCTS


2.1 ELECTRIC MOTORS


.1 Unless otherwise noted, motors larger than ½ HP shall be three phase, squirrel
cage, induction type designed for full voltage starting and operation on 600 volts,
60 Hz supply.


.2 Motors ½ HP or less shall be single phase, designed for 208 or 120 volt operation
unless noted otherwise. Refer to Section 26 05 80 - Fractional Horsepower Motors.


.3 Non-hazardous locations: to CSA C22.2 No. 100 and EEMAC M1-7.


.4 Hazardous locations: to CSA C22.2 No. 145.


.5 All motor driven by Variable Speed Drives shall be rated and factory labeled for
Inverter Duty applications.


.6 Where designated, provide equipment resistant to corrosion from severe moisture
conditions.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Confirm coordination required final connections, loads and locations of motors
prior to installation.


.2 Motors for mechanical equipment to be supplied and set in place under the
mechanical division.  Locations of motors, conduit and connection points for
equipment supplied by mechanical are for estimating purposes only.


.3 Provide line voltage connections for all mechanical equipment.
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.4 Provide disconnect switches where required by code or shown.


.5 Make connections as indicated.  Use liquid tight PVC jacketed flexible conduit
between rigid conduit and motor, minimum 300 mm and maximum 450 mm long.


.6 Make flexible conduit long enough to permit movement of motor over entire length
of slide rails, maximum 450 mm long.


.7 Check for correct direction of rotation, with motor uncoupled from driven
equipment.


.8 Align and couple motor to driven machinery to manufacturer’s instructions, using
only correct parts, such as couplings, belts, sheave, as provided by manufacturer.


3.2 TESTS


.1 Perform tests in accordance with Section 26 05 00 - Common Work Results For
Electrical


.2 Instruments used shall be digital with an accuracy of 2% of full scale.


3.3 identification


.1 Label every starter to show motor it controls.  Coordinate with all Divisions,
equipment names and numbers are to agree.


.2 Nameplates:


Permanently fasten the nameplates to the equipment by screws or rivets, so as to
be clearly visible and level.  Glued nameplates are not acceptable.


.3 Motor Survey and Control Wiring Schematics:


Make a complete survey of all electric motors.  For every motor and starter, fill in
the Motor Survey sheets illustrated herein.  List each motor on a separate page and
designate drawing number.  Attach a control wiring schematic neatly drafted in
ladder form as shown on the drawings for each motor.  Indicate and identify all
terminal and wire numbers.  Obtain final wiring diagrams and schematics from
other trades and cross reference to and from motor control schematics.  Cross
reference to include drawing numbers, terminal numbers and wire identification
numbers.  Numbering system to be reviewed and approved by the Engineer.
Identify all associated control components.  Provide typed copies of these lists in
the Operating/ Maintenance Manuals.  Include motor overload selection charts for
each type and application of overload relay.
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3.4 MOTOR DATA SHEET


Motor Name and Number


Manufacturer


HP Max. Ambient ______________°C


RPM Service Factor


Volts ________/________/________  Insulation Class


AMPS ________/________/________  EEMAC or NEMA Design


Phase Time Rating


Frame Type


Serial #


Model #


Starter Type


Full Load Operating Amps __________A __________B __________C


Full Load Operating Voltage __________A-B __________B-C __________C-A at Motor


Adjustable Overload Relay Installed ______________ Setting


M.C.P. AMPS Adjustable Setting


Acceleration Time (if over 7 seconds)


Reduced Voltage Starter Transition Time Setting


Special Controls and Remarks (Thermistor and Relay Type, Capacitors and where
connected, fire, gas, ESD interlock, etc.)


Wiring Diagram or Schematic Drawing Number


END OF SECTION
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Part 1 General


1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 - Common Work Results for Electrical.


1.2 REFERENCES


.1 Canadian Standards Association (CSA International)


.2 CAN/CSA-C22.2 No.47-M90 (R2001), Air-Cooled Transformers (Dry Type).


.3 CSA C9-M1981 (R2001), Dry-Type Transformers.


.1 National Electrical Manufacturers Association (NEMA) w


1.3 PRODUCT DATA


.1 Submit product data in accordance with Section 01 33 00 - Submittals.


Part 2 Products


2.1 TRANSFORMERS


.1 Use transformers of one manufacturer throughout project and in accordance with
CAN/CSA-C22.2 No.47 and CSA-C9.


.2 Design Type 1.


.1 Type: ANN.


.2 Three phase, kVA as indicated, 600 V input, 120/208 V output, 60 Hz.


.3 Voltage taps: standard.


.4 Insulation: Class 220C, 150 degrees C temperature rise.


.5 Basic Impulse Level (BIL): standard.


.6 Hipot: standard.


.7 Average sound level: standard


.8 Impedance at 17 degrees C: standard


.9 Enclosure: CSA 1, removable metal front panel.


.10 Mounting: floor or wall as indicated.


.11 Finish: ANSI 61 Grey.
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.3 Grounding terminal: inside of enclosure.


.4 Provide vibration isolation pads.


2.2 EQUIPMENT IDENTIFICATION


.1 Provide equipment identification in accordance with Section 26 05 00 - Common Work
Results - Electrical.


.2 Label size: 3.


.2 Nameplate wording: 120/208V Transformer TX-1.


Part 3 Execution


3.1 INSTALLATION


.1 Mount dry type transformers up to 60 kVA as indicated.


.2 Mount dry type transformers above 75 kVA on floor.


.3 Ensure adequate clearance around transformer for ventilation.


.4 Install transformers in level upright position.


.5 Remove shipping supports only after transformer is installed and just before putting into
service.


.6 Loosen isolation pad bolts until no compression is visible.


.7 Make primary and secondary connections in accordance with wiring diagram.


.8 Energize transformers after installation is complete.


.9 Connect X0 to building ground.


END OF SECTION
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Part 1 GENERAL


1.1 SECTION INCLUDES


.1 Materials and installation for service entrance board.


1.2 RELATED SECTIONS


.1 Section 01 33 00 - Submittals.


.2 Section 26 05 00 - Common Work Results - Electrical.


1.3 REFERENCES


.1 CAN/CSA-C22.2 No.31-M89(R2000), Switchgear Assemblies.


1.4 SHOP DRAWINGS AND PRODUCT DATA


.1 Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittals.


.2 Indicate on shop drawings.


.1 Floor anchoring method and foundation template.


.2 Dimensioned cable entry and exit locations.


.3 Dimensioned position and size of bus.


.4 Overall length, height and depth.


.5 Dimensioned layout of internal and front panel mounted components.


.3 Include time-current characteristic curves for circuit breakers and fuses.


1.5 CLOSEOUT SUBMITTALS


.1 Provide maintenance data for service entrance board for incorporation into manual
specified in Section 01 73 50.


.2 Submit 3 copies maintenance data for complete assembly including components.


Part 2 PRODUCTS


2.1 SERVICE ENTRANCE BOARD


.1 Service Entrance Board: to CAN/CSA-C22.2 No.31.


.2 Rating: 600 V, 3 phase, 4 wire, short circuit current min 42 kA (rms symmetrical)
or as required by the arc flash study results whichever is larger.


.3 Cubicles: free standing, dead front, size as indicated. Front access only.


.4 Barrier metering section from adjoining sections.
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.5 Bus bars and main connections: 99.3% tinned copper.


.6 Identify phases with colour coding.


2.2 MOULDED CASE CIRCUIT BREAKERS


.1 Refer to Section 26 28 21.


2.3 GROUNDING


.1 Copper ground bus extending full width of cubicles and located at bottom.


.2 Lugs at each end for size 4/0 grounding cable.


2.4 GROUND FAULT UNIT


.1 Refer to Section 26 28 20.


2.5 POWER SUPPLY AUTHORITY


POWER SUPPLY AUTHORITY IS FORTIS ALBERTA.


2.6 FINISHES


.1 Apply finishes in accordance with Section 26 05 00 - Common Work Results -
Electrical.


.1 Service entrance board exterior: ANSI 61 gray.


2.7 EQUIPMENT IDENTIFICATION


.1 Provide equipment identification in accordance with Section 26 05 00 - Common
Work Results - Electrical.


.2 Nameplates:


.1 White plate, black letters.


.2 Complete board labelled: rated V, rated A, 3 ph. # of Wire, size 7.


.3 Main disconnect labelled: "Main Breaker", size 4.


2.8 ACCEPTABLE PRODUCT:


.1 Schneider.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Locate service entrance board and fasten to wall.


.2 Connect main secondary service to line terminals of main breaker.
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.3 Check factory made connections for mechanical security and electrical continuity.


.4 Run one grounding conductor 4/0 AWG bare copper in 25 mm RPVC conduit from
ground bus to building ground.


.5 Check trip unit settings against co-ordination study to ensure proper working and
protection of components.


END OF SECTION
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Part 1 GENERAL


.1 Supply and installation of panelboard as indicated on drawings and as specified
herein.


1.1 REFERENCE DOCUMENTS


.1 CSA C22.2 No. 29-M1989 (R2000), Panelboards and Enclosed Panelboard.


1.2 SHOP DRAWINGS


.1 Submit shop drawings in accordance with Section 01 33 00.


1.3 QUALITY CONTROL


.1 Panelboard to be constructed to requirements of CEC, CSA and EEMAC and bear
CSA approval.  Surface mounted tub to be finished in enamel over corrosion-
resistant primer.  Finish as outlined in Section 26 05 00 – Common Work Results
for Electrical.


Part 2 PRODUCTS


2.1 ENCLOSURE


.1 Panel:  surface mounted CSA Type 1 enclosure complete with panel trim having
concealed hinges and trim mounting screws, hinged locking door with flush catch.


.2 Provide two keys for panel.


2.2 PANELBOARDS


.1 Panelboard:  3 phase, 4 wire, number of circuits, voltage and amperage as indicated
on drawings, solid neutral design with sequence style tin plated copper bussing and
full capacity neutral of capacity indicated, composed of an assembly of bolt-on
moulded case automatic air circuit breakers, as indicated, with thermal and
magnetic trip and trip free position separate from either the “On” or the “Off”
positions.  Two and three pole breakers to have common simultaneous trip.
Interrupting rating of breakers to be 10,000 amps symmetrical short circuit
interrupting capacity for 120/208V panelboards.


.2 Spaces:  stamp out spaces, install removable fillers where breaker spaces are
shown.


.3 Half sized or twin breakers and/or plug-in breakers will not be accepted.


.4 Panelboard shall have a removable typewritten directory (separately plastic
shielded) in the inside of each panel door.


.5 All panels shall be supplied by Schneider Electric (Square D).  All breakers used
in panels shall also be supplied by the same manufacturer.
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2.3 EQUIPMENT IDENTIFICATION


.1 Refer to Section 26 05 00 - Common Work Results For Electrical.


.2 Provide lamicoid plate on panelboard door showing panelboard designation.


.3 Nameplate for panelboard size 4.


.4 Complete circuit directory with typewritten legend showing load of each circuit.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Locate panelboard as indicated and mount securely, plumb, true and square, to
adjoining surfaces.


.2 Install surface mounted panelboard as indicated on the drawings.  Provide drip
shield on all surface mounted panels.


.3 Mount panelboard at 2100 mm to top.


.4 Connect loads to circuits as indicated.


.5 Connect neutral conductors to common neutral bus with respective neutral
identified.


.6 Provide all mounting brackets, busbar drillings and filler pieces for spaces.


END OF SECTION
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Part 1 General


1.1 RELATED REQUIREMENTS


.1 Section 26 05 00 Common Work Results for Electrical.


1.2 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittals.


.2 Submit product data sheets for sills, busbars and compartments. Include product
characteristics, physical size and finish.


.3 Manufacturer's Instructions: provide to indicate special handling criteria, installation
sequence, cleaning procedures.


.4 Submit shop drawings and indicate:


.1 Outline dimensions.


.2 Configuration of identified compartments.


.3 Floor anchoring method and dimensioned foundation template.


.4 Cable entry and exit locations.


.5 Dimensioned position and size of busbars and details of provision for
future extension.


.6 Schematic and wiring diagrams.


.7 Closeout Submittals: provide operation and maintenance data for motor
control centre for incorporation into manual specified in Section
01 78 00 - Closeout Procedures.
.1 Include data for each type and style of starter.
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Part 2 Products


2.1 SUPPLY CHARACTERISTICS


.1 600 V, 60Hz, 3 phase, 4 wire, grounded neutral.


2.2 GENERAL DESCRIPTION


.1 Compartmentalized vertical sections with common power busbars.


.2 Floor mounting, free standing, enclosed dead front.


.3 Indoor CSA 1 gasketted enclosure, front mounting.


.4 Class I, Type B.


2.3 VERTICAL SECTION CONSTRUCTION


.1 Independent vertical sections fabricated from rolled flat steel sheets bolted together to
form rigid, completely enclosed assembly.


.2 Each vertical section divided into compartment units, minimum 165 mm high, as
indicated.


.3 Each unit to have complete top and bottom steel plate for isolation between units.


.4 Horizontal wireways, equipped with cable supports, across top and bottom, extending full
width of motor control centre, isolated from busbars by steel barriers.


.5 Vertical wireways c/w 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.


.6 Openings, with removable cover plates, in side of vertical sections for horizontal wiring
between sections.


.7 Incoming cables to enter at top with terminals.


.8 Provision for outgoing cables to exit via top.


.9 Removable lifting means.


.10 Provision for future extension of both ends of motor control centre including busbars
without need for further drilling, cutting or preparation in field.
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.11 Divide assembly for shipment to site, complete with hardware and instructions for re-
assembly.


2.4 BUSBARS


.1 Main horizontal and branch vertical, three phase and neutral high conductivity tin plated
copper  busbars in separate compartment self-cooled, extending entire width and height
of motor control centre, supported on insulators and rated:


.1 Main horizontal busbars: 600 A.


.2 Branch vertical busbars: 300 A.
.2 Branch vertical busbars for distribution of power to units in vertical sections.


.3 No other cables, wires, equipment in main and branch busbar compartments.


.4 Brace buswork to withstand effects of short-circuit current of 42 kA rms symmetrical.


.5 Bus supports: with high dielectric strength, low moisture absorption, high impact material
and long creepage surface designed to discourage collection of dust.


2.5 GROUND BUS


.1 Copper ground bus extending entire width of motor control centre.


.2 Vertical ground bus strap, full height of section, tied to horizontal ground bus, engaged
by plug-in unit ground stab.


2.6 MOTOR STARTERS AND DEVICES


.1 Refer to Section 26 29 10.
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2.7 STARTER UNIT COMPARTMENTS


.1 Units NEMA size 5 and smaller, circuit breaker units 225A and smaller, plug-in
type with self-disconnect. Guide rail supports for units to ensure that stabs make
positive contact with vertical bus. Provision for units to be installed or removed,
off load, while buses energized.


.2 Unit mounting:


.1 Engaged position - unit stabbed into vertical bus.


.2 Withdrawn position - unit isolated from vertical bus but supported by
structure. Terminal block accessible for electrical testing of starter.


.3 Provision for positive latching in either engaged or withdrawn position and
padlocking in withdrawn position.


.4 Stab-on connectors free floating tin plated clips, self-aligning, with steel
springs.


.3 External operating handle of circuit switch interlocked with door to prevent door
opening with switch in "on" position. Provision for up to 3 padlocks to lock
operating handle in "off" position and lock door closed.


.4 Hinge unit doors on same side.


.5 Solid state overload relays manually reset from front with door closed.


.6 Pushbuttons and indicating lights mounted on door front.


.7 Devices and components by one manufacturer to facilitate maintenance.


.8 Pull-apart terminal blocks for power and control to allow removal of starter units
without removal of field wiring.


2.8 WIRING IDENTIFICATION


.1 Provide wiring identification in accordance with Section 26 05 00 - Common
Work Results - For Electrical.


2.9 EQUIPMENT IDENTIFICATION


.1 Provide equipment identification in accordance with Section 26 05 00 - Common
Work Results - For Electrical.


.1 Motor control centre main nameplate: size No. 7, engraved as indicated.


.2 Individual compartment nameplates: size No. 5, engraved as indicated.


2.10 FINISHES


.1 Apply finishes in accordance with Section 26 05 00 - Common Work Results -
For Electrical.
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.2 Paint motor control centre exterior light gray and interiors white.


2.11 SOURCE QUALITY CONTROL


.1 Provide manufacturer's type test certificates including short circuit fault damage
certification up to short circuit values specified under bus bracing.


2.12 ACCEPTABLE PRODUCT


.1 By Schneider Electric.


Part 3 EXECUTION


3.1 INSTALLATION


.1 Set and secure motor control centre in place on channel bases, rigid, plumb and square to
building floor and wall.


.2 Make field power and control connections as indicated.


.3 Ensure correct overload heater elements are installed.


3.2 FIELD QUALITY CONTROL


.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - For
Electrical, and maintain records.


.2 Ensure moving and working parts are lubricated where required.


.3 Operate starters to prove satisfactory performance of motor control centre.


END OF SECTION
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Part 1 General


1.1 GENERAL


.1 Supply and install switches, receptacles and cover plates as indicated on drawings.


Part 2 Products


2.1 MANUAL SWITCHES


.1 20 A, 120-277 V AC, single or double pole switches as indicated on the drawings.


.2 Manually-operated general purpose ac switches with following features:


.1 Terminal holes approved for No. 10 AWG wire.


.2 Silver cadmium contacts.


.3 Urea or melamine moulding for parts subject to carbon tracking.


.4 Suitable for back and side wiring.


.5 Ivory toggle handle.


.6 Specification grade.


.3 Toggle operated fully rated for tungsten filament and fluorescent lamps, and up to
80% of rated capacity of motor loads.


.4 Switches of one manufacturer throughout project.


.5 Standard of Acceptable: Hubbell 1201I.


2.2 OCCUPANCY SENSOR SWITCHES


.1 20 A, 120-277 V AC, single pole switches as indicated on the drawings.


.2 Manual-on / Automatic-off occupancy sensor ac switches with following features:


.1 Adjustable ambient light override 5 – 200 fc for photocell.


.2 800W Incandescent / 1000W fluorescent load rating.


.3 White switch and sensor body fitting decorator style wall plate.


.4 Pig tail connection leads.


.3 Standard of Acceptance: Hubbell IWSZP-M-W.


.4 Long range occupancy sensors


.1 Line Voltage 120VAC, Hubbell WSP SM L360 UNV2R GY


2.3 RECEPTACLES


.1 Duplex receptacles:  CSA type 5-20RA, 125 V, 15-20 A, U ground, with following
features:
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.1 Ivory nylon moulded housing.


.2 Suitable for No. 10 AWG for side wiring.


.3 Break-off links for use as split receptacles.


.4 Four side wiring screws.


.5 Triple wipe contacts and riveted grounding contacts.


.6 Saddle mounting strap around back of body.


.7 Specification grade.


.2 Other receptacles with ampacity and voltage as indicated.


.3 Receptacles of one manufacturer throughout project.


.4 Acceptable manufacturer:  Hubbell.


2.4 Cover Plates


.1 Cover plates from one manufacturer throughout project.


.2 Stamped, galvanized steel cover plates for wiring devices mounted in
surface-mounted FS or FD type conduit boxes in normal areas.  In classified areas
cast covers and factory sealed devices are to be used.


.3 Weatherproof cover plates: die-cast aluminum, gasketted spring loaded covers.


Part 3 Execution


3.1 INSTALLATION


.1 Switches:


.1 Install single throw switches with handle in "UP" position when switch
closed.


.2 Install switches in gang type outlet box when more than one switch is
required in one location.


.3 Mount toggle switches at height specified in Section 26 05 00 – Common
Work Results for Electrical or as indicated.


.2 Receptacles:


.1 Install receptacles in gang type outlet box when more than one receptacle
is required in one location.


.2 Mount receptacles at height specified in Section 26 05 00 – Common Work
Results for Electrical or as indicated.


.3 Cover plates:


.1 Install suitable common cover plates where wiring devices are grouped.
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.2 Do not use cover plates meant for flush outlet boxes on surface-mounted
boxes.


END OF SECTION
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Part 1 General


1.1 SECTION INCLUDES


.1 Equipment and installation for ground fault circuit interrupters (GFCI).


1.2 RELATED SECTIONS


.1 Section 01 33 00 - Submittals.


.2 Section 26 05 00 - Common Work Results For Electrical.


1.3 REFERENCES


.1 Canadian Standards Association (CSA International)


.1 CAN/CSA-C22.2 No.144-M91(R2001), Ground Fault Circuit
Interrupters.


.2 National Electrical Manufacturers Association (NEMA)


.1 NEMA PG 2.2-1999, Application Guide for Ground Fault Protection
Devices for Equipment.


1.4 SUBMITTALS


.1 Submittals in accordance with Section 01 33 00 - Submittals.


.2 Submit product data and shop drawings.


Part 2 Products


2.1 MATERIALS


.1 Equipment and components for ground fault circuit interrupters (GFCI): to
CAN/CSA-C22.2 No.144.


.2 Components comprising ground fault protective system to be of same
manufacturer.


2.2 BREAKER TYPE GROUND FAULT INTERRUPTER


.1 Single pole ground fault circuit interrupter for 15 or 20 A, 120 V, 1 phase circuit
c/w test and reset facilities.


2.3 RECEPTACLE TYPE GROUND FAULT INTERRUPTER


.1 White self-contained with 20 A, 120 V circuit interrupter and duplex receptacle
complete with:


.1 Solid state ground sensing device.
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.2 Facility for testing and reset.


.3 Hubbell GF20WL


Part 3 Execution


3.1 INSTALLATION


.1 Do not ground neutral on load side of ground fault relay.


.2 Connect supply and load wiring to equipment in accordance with manufacturer's
recommendations.


3.2 FIELD QUALITY CONTROL


.1 Perform tests in accordance with Section 26 05 00 - Common Work Results For
Electrical.


.2 Demonstrate simulated ground fault tests.


END OF SECTION
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Part 1 General


.1 Supply and install breakers as indicated.


1.1 PRODUCT DATA


.1 Submit shop drawings and product data in accordance with Section 01 33 00 -
Submittals.


.2 Include time-current characteristic curves for breakers with ampacity of 100 A and
over or with interrupting capacity of 22,000 A symmetrical (rms) and over at
system voltage.


Part 2 Products


2.1 BREAKERS GENERAL


.1 Bolt-on moulded case circuit breaker: voltage as indicated on drawings,
quick-make, quick-break type, for manual and automatic operation with
temperature compensation for 40°C ambient.


.2 Common-trip breakers: with single handle for multi-pole applications.


.3 Magnetic instantaneous trip elements in circuit breakers to operate only when value
of current reaches setting.  Trip settings on breakers with adjustable trips to range
from 3-8 times current rating.


.4 Circuit breakers with interchangeable trips as indicated on drawings.


.5 Approved manufacturers: Schneider Electric


2.2 THERMAL MAGNETIC BREAKERS


.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.


2.3 SOLID STATE TRIP BREAKERS


.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 long time, short time, instantaneous
tripping for phase and ground fault short circuit protection. Solid-state trip breakers
are required for the main and any feeder breaker 400A or larger.
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Part 3 Execution


3.1 INSTALLATION


.1 Install surface mounted circuit breakers, as indicated on drawings.


END OF SECTION
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Part 1 General


1.1 SECTION INCLUDES


.1 Materials and installation for fused and/or non-fused disconnect switches.


1.2 RELATED SECTIONS


.1 Section 01 33 00 - Submittals.


.2 Section 26 05 00 - Common Work Results For Electrical.


1.3 REFERENCES


.1 Canadian Standards Association (CSA International).


.1 CAN/CSA C22.2 No.4- M89 (R2000), Enclosed Switches.


.2 CSA C22.2 No.39- M89 (R2003), Fuseholder Assemblies.


1.4 SUBMITTALS


.1 Submit product data in accordance with Section 01 33 00 - Submittals.


Part 2 Products


2.1 DISCONNECT SWITCHES


.1 Non-fusible, horsepower rated disconnect switch in CSA Enclosure indicated, to
CAN/CSA C22.2 No.4, size as indicated or required.


.2 Provision for padlocking in off switch position by up to three locks.


.3 Mechanically interlocked door to prevent opening when handle in ON position.


.4 Quick-make, quick-break action.


.5 ON-OFF switch position indication on switch enclosure cover.


2.2 EQUIPMENT IDENTIFICATION


.1 Provide equipment identification in accordance with Section 26 05 00 - Common
Work Results For Electrical.


.2 Indicate name of load controlled on size 4 nameplate.
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Part 3 Execution


3.1 INSTALLATION


.1 Install disconnect switches complete with fuses if applicable.


END OF SECTION
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Part 1 General


1.1 SECTION INCLUDES


.1 Materials and installation for industrial control devices including pushbutton
stations, control and relay panels.


1.2 RELATED SECTIONS


.1 Section 01 33 00 - Submittals.


.2 Section 26 05 00 - Common Work Results For Electrical.


1.3 REFERENCES


.1 Canadian Standards Association (CSA International)


.1 CSA C22.2 No.14-95(R2001),  Industrial Control Equipment.


.2 National Electrical Manufacturers Association (NEMA)


.1 NEMA ICS 1-2001, Industrial Control and Systems: General
Requirements.


1.4 SHOP DRAWINGS


.1 Submit shop drawings in accordance with Section 01 33 00 - Submittals.


.2 Include schematic, wiring, interconnection diagrams.


Part 2 Products


2.1 AC CONTROL RELAYS


.1 Control Relays: to CSA C22.2 No.14 and NEMA ICS 1.


.2 Convertible contact type: contacts field convertible from NO to NC, electrically
held, permanent magnet latched, or double-voltage type with sliding barrier to
permit access to contacts only or coil only as indicated, with solid state timer or
other auxiliary devices as required. Coil rating: 120 VAC or 24 VAC as required.
Contact rating: 120 V, 10 A.


2.2 RELAY ACCESSORIES


.1 Standard contact cartridges: normally-open - convertible to normally-closed in
field.


2.3 OPERATOR CONTROL STATIONS


.1 Enclosure: CSA Type 4, surface mounting:
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2.4 PUSHBUTTONS


.1 Oil tight, operator black and green extend type, or mushroom type for Emergency
Stop, as indicated, with 1-NO and 1-NC contacts rated at 120V 10A, AC, labels as
indicated. Stop pushbuttons coloured red.


2.5 SELECTOR SWITCHES


.1 Maintained, 2 or 3 position labelled as indicated, oil tight, standard operator,
contact arrangement as indicated or required, rated 120 V, 10 A, AC.


2.6 INDICATING LIGHTS


.1 Oil tight, full voltage, transformer LED type, push-to-test, lens colour: as
indicated, supply voltage: 120 V, labels as indicated.


2.7 CONTROL AND RELAY PANELS


.1 CSA Type 1 sheet steel enclosure with hinged padlockable access door,
accommodating relays timers, labels, as indicated, factory installed and wired to
identified terminals.


2.8 CONTROL CIRCUIT TRANSFORMERS


.1 Single phase, dry type.


.2 Primary: 600 V, 60 Hz ac.


.3 Secondary: 120 V, AC.


.4 Rating: 50 VA.


.5 Secondary fuse: 1 A.


.6 Close voltage regulation as required by magnet coils and solenoid valves.


2.9 THERMOSTAT (LINE VOLTAGE)


.1 Wall mounted, for exhaust fan (cooling) control or line voltage electric heating
control.


.2 Full load rating: 8 A at 120 V or as required.


.3 Markings in 5 degree increments.


Part 3 Execution


3.1 INSTALLATION


.1 Install pushbutton stations, control and relay panels, or control devices as
indicated.
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3.2 FIELD QUALITY CONTROL


.1 Perform tests in accordance with Section 26 05 00 - Common Work Results For
Electrical.


.2 Depending upon magnitude and complexity, divide control system into convenient
sections, energize one section at time and check out operation of section.


.3 Upon completion of sectional test, undertake group testing.


.4 Check out complete system for operational sequencing.


END OF SECTION
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Part 1 General


1.1 SHOP DRAWINGS AND PRODUCT DATA


.1 Submit shop drawings in accordance with Section 01 33 00 - Submittals.


.2 Indicate:


.1 Mounting method and dimensions.


.2 Starter size and type.


.3 Layout of identified internal and front panel components.


.4 Enclosure types.


.5 Wiring diagram for each type of starter.


.6 Interconnection diagrams.


1.2 OPERATION AND MAINTENANCE DATA


.1 Provide operation and maintenance data for motor starters for incorporation into
manual specified in Section 01 73 50 - Operation and Maintenance Data.


.2 Include operation and maintenance data for each type and style of starter.


Part 2 Products


2.1 MATERIALS


.1 Square D


.2 Starters: EEMAC E14-1.


.1 Half size and IEC type starters not acceptable.


2.2 MANUAL MOTOR STARTERS


.1 Single phase manual motor starters of size, type, rating, and enclosure type as
indicated, with components as follows:


.1 Switching mechanism, quick make and break.


.2 One overload heater, manual reset, trip indicating handle.


.2 Accessories:


.1 Toggle or key switch as indicated: standard duty labelled as indicated.


.2 Indicating light: standard type and colour as indicated.


2.3 FULL VOLTAGE MAGNETIC STARTERS


.1 Magnetic starters of size, type and rating as indicated with components as follows:
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.1 Contactor solenoid operated, rapid action type.


.2 Three phase solid state motor overload protective device, manually reset
from outside enclosure.  Overload relay to be complete with single phase
protection.


.3 Power and control terminals.


.4 Wiring and schematic diagram inside starter enclosure in visible location.


.5 Identify each wire and terminal for external connections, within starter,
with permanent number marking identical to diagram.


.6 Interrupting rating of starters to be 42,000 A rms symmetrical.


.2 Accessories:


.1 Hand-Off-Auto selector switches: standard labelled as indicated.


.2 Indicating lights: standard type green power “ON” and red “RUN”.


.3 2-N/O and 2-N/C spare auxiliary contacts unless otherwise indicated.


.4 Overload relay tripped auxiliary contact and starter “RUN” status contact.


2.4 EQUIPMENT IDENTIFICATION


.1 Provide equipment identification in accordance with Section 26 05 00 - Common
Work Results For Electrical


.2 Manual starter designation label, white plate, black letters, size 1, engraved as
indicated.


.3 Magnetic starter designation label, white plate, black letters, size 3 engraved as
indicated.


2.5 MANUFACTURER


.1 FVNR three phase motor starters, and manual motor starters and components shall
be Schneider Square D.


Part 3 Execution


3.1 INSTALLATION


.1 Install Motor Control Centre, loose starters, local manual starters and connect
power and control circuits as indicated or required.


.2 Ensure correct fuses are installed.  Set overload device adjustable elements in
accordance with manufacturer instructions and match the requirements of the
actual nameplate information of the installed motor.
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3.2 TESTS


.1 Perform tests in accordance with Section 26 05 00 - Common Work Results For
Electrical and the manufacturer's instructions.


.2 Operate switches, contactors to verify correct functioning.


.3 Perform starting and stopping sequences of contactors and relays.


.4 Check that sequence controls, interlocking with other separate related starters,
equipment, control devices, operate as indicated.


END OF SECTION
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Part 1 General


1.1 SCOPE


.1 Provide PWM variable frequency drives (VFD's) complete with line reactor in the
Motor Control Centre or free stands for electric motors as indicated on drawings
and as specified.


.2 Provide variable speed drives for motors as identified on drawings.


.3 Provide commissioning, programming, start-up and training services.


1.2 Related Requirements


.1 Section 26 05 00 – Common Work Results For Electrical


.2 Section 26 24 19 - Motor Control Centre.


.3 Electrical Drawings


1.3 CERTIFICATION AND STANDARDS


.1 Variable frequency drives to conform to the applicable standards of the following:


.1 CSA


.2 EEMAC


.3 UL


.4 ANSI


.5 IEEE


.6 NEMA


.2 The VFD shall meet the requirements as outlined in the IEEE 519 latest edition for
each individual and total harmonic voltage and current distortion, and as indicated
in this specification. The point of common coupling for all harmonic calculations
and field measurements for both voltage and current distortion shall be defined as
the VFD input terminals.


1.4 WARRANTY


.1 Provide a warranty covering all parts and labour for two years from interim
acceptance.
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1.5 SHOP DRAWINGS AND PRODUCT DATA


.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.


.2 Indicate:


.1 VFD size, type and kVA rating.


.2 Line reactor size, type and ratings.


.3 Catalogue information and technical data.


.4 Wiring, connection, control diagrams and schematics.


.5 Produce data for:  input current harmonics, short circuit rating,
environmental limitations and control features.


.6 Performance characteristics.


.3 Design:


.1 Manufacturer's certification that VFD can withstand applicable short
circuit fault conditions.


.2 Manufacturer's certification that VFD can withstand environmental
conditions.


1.6 OPERATING AND MAINTENANCE DATA


.1 Refer to Section 01 77 01 - provide five sets of operating and maintenance manuals,
including:


.1 Operating instructions.


.2 As-built shop drawings.


.3 Recommended spare parts list.


.4 Manufacturer and supplier data including addresses and phone numbers
for technical support and spare parts.


.2 One set of installation manuals shall accompany shipment of the equipment.
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Part 2 Products


2.1 VARIABLE FREQUENCY DRIVES


.1 General:


.1 Output Devices:  Insulated Gate Bipolar Transistors.


.2 All contactors, relays and switches EEMAC rated.


.3 All drives CSA approved.


.4 Internal DC Bus Reactor and an External Line Reactor - minimum 5%
with a 5th order harmonic trap on each drive.


.2 Motor and Drive Compatibility:


.1 Suitable for use with standard or high efficiency EEMAC Design B
motors having a service factor of 1.15 or specific motors meeting NEMA
MG1 Part 31, 1993 Rev. 1.


.2 Suitable for either constant or variable torque loads.


.3 Operable without connected load for setup and testing.


.4 Able to accept opening of a remote motor disconnect, while running,
without damage to the drive.


.3 Enclosure:  per drawings, open type VFD’s shall be factory installed in MCC by
MCC manufacturer.


.4 Voltage:


.1 Input:  600 volts nominal, ±10%, 3 phase, 60 Hz ±3 Hz.


.2 Output:  600 volts, 3 phase.


.3 Transformers:  Do not use transformers on either the input or output for
voltage compliance.


.5 Rating:


.1 Power:  Horsepower as specified.


.2 Output Current Rating:  110% continuous duty.


.3 Overload Rating:  150% of rated output current for two minutes.
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.4 Efficiency: 97% minimum at maximum load and speed.


.5 Short Circuit:  Drive capable of withstanding short circuit of 50,000
amps, asymmetric at line side terminals.


.6 Drive Protection:  Provide the following protection:


.1 Transients:  Input transient protection for IEEE Class B ring wave.


.2 Voltage:  Line over and under voltage, phase loss, phase reversal, and
phase unbalance.


.3 Short Circuit:  Line to line and line to ground.  Drive to shut down
without damaging any power circuit devices on either of these faults.  Do
not use fuses or isolation transformers to provide this protection.


.4 Overcurrent:  electronic, instantaneous.


.5 Current Limit:  adjustable for 70 to 225% rated current.


.6 Internal controller over-temperature.


.7 Ambient Conditions:  The drive shall operate satisfactorily under the following
ambient conditions.


.1 Temperature: -10 to 40°C.


.2 Humidity:  5 to 95% non-condensing.


.3 Altitude:  up to 1000 m without drive derating.


.8 Controls:  Provide the following controls and adjustments:


.1 Minimum speed:  0-70%, adjustable.


.2 Maximum speed: 50-150%, adjustable.


.3 Acceleration/deceleration ramp:  0.1 to 6,000 seconds (0 to 100% speed),
adjustable, linear or S curve.


.4 Run and stop functions, H-O-A switch and keypad speed setting integral
to controller.


.9 Motor Protection:  Provide the following motor protection features:
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.1 Overload:  Provide thermal or solid state overload protection, adjustable
from 80% to 115% of full load rating.


.2 Stall Protection:  Electronic, to trip the drive off under motor stall
conditions.


.3 Automatic Restart:  After an inverter fault trip, the drive shall attempt to
restart automatically three times and lock out after the third attempt if a
restart has not occurred.


.4 Rotating Motor Restart:  The drive shall restart a rotating motor without
first stopping it for short duration power outages, shut downs or fault
trips by resynchronizing with the motor at its rotating speed and re-
accelerating it to setpoint speed.


.10 Control Interface:  Provide the following control interfaces:


.1 4-20 mA input for signal follower switchable to inverse characteristics.


.2 Dry contact inputs for:


.1 Run command.


.3 Dry contact (N.O.) output to indicate:


.1 Inverter fault.


.2 Inverter running (motor turning).


.4 4-20 mA isolated output, proportional to speed.


.5 4-20 mA isolated output, proportional to load.


.6 Signal follower to interface with the facility PLC.


.11 Provide on-line status information.  Display each of the following status indicators,
alarms and faults by LCD display on the controller door.  If VFD is mounted in an
MCC, provide the display on the MCC door:


.1 Status:


.1 Start Command Present


.2 External Trip (interlocks open)


.3 Lockout (fault shutdown after three restart attempts)
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.4 Ready (power on - no faults present)


.5 Power On


.6 Minimum Speed Reference


.7 Emergency Off


.2 Alarms:


.1 Overspeed


.2 Input Line Loss


.3 Output Line Loss


.4 Overcurrent


.5 Overheat


.6 Overvoltage


.7 Motor Overcurrent


.8 Motor Overload


.3 Faults:


.1 Overspeed


.2 Ground Fault Trip


.3 Input Line Loss


.4 Output Line Loss


.5 High DC Bus


.6 Low DC Bus


.7 VFD Overload


.8 Motor Overload


.9 Motor Overcurrent


.4 Display:


.1 Output Voltage
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.2 Output Current


.3 Output Frequency


.4 Elapsed Time (from last power-up).


.12 Equipment Identification.


.1 Provide labels / lamicoids on each VFD with all caution signage required
operating, stopping, or resetting.


.13 Software


.1 Provide VFD programming / troubleshooting software to the Owner.


.2 Provide VFD Parameter list "as programmed during commissioning” for
each VFD.


2.2 SYSTEM OPERATION


.1 Motor to start when the selector switch is in the "auto" position and the run
command is received from the PLC.  Speed to be controlled by the PLC.


.2 Motor to be capable of manual control from VFD.  Speed to be controlled by the
VFD.


.3 Motor to automatically restart after a power outage when the power returns, if the
run command is maintained.  After short duration outages, motor to be restarted
while rotating.


.4 Motor to restart automatically, with up to three attempts, in the event of an inverter
trip.  Drive to lock out after three unsuccessful attempts.


2.3 OVERCURRENT PROTECTION


.1 Provide electronic overcurrent protection with trip curves coordinated with the
upstream overcurrent devices.


Part 3 Execution


3.1 MOTORS


.1 Ensure that the motors fed from the drives are rated for VFD use including load
rating, voltages and thermistor protection and labelled “For Inverter Duty” per
territorial requirements.
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3.2 INSTALLATION


.1 Set and secure the drives within the MCC or free standing as indicated. Ensure
drive manufacturer cooling requirements are met.


.2 Protect drives from dust and damage during construction.


.3 After connections are made, vacuum clean interior, hand clean exterior and touch
up any damaged paint.


.4 All control cables (120 V, 24 V and 4-20 mA) to and from VFD to be shielded.


3.3 START-UP AND TESTING


.1 Provide the services of a manufacturer trained technician, on the site, to review the
installation and assist in the set up, starting and testing of the drives.  Allow a
minimum of four hours on site per drive.


.2 Set up the drive prior to energization.  Set up to include initial settings for all
adjustable parameters.


.3 Function test the drive prior to interim acceptance.  Test shall include:


.1 Functional testing of all safety devices.


.2 Start, run up, signal tracking, stop and hot reset.


.3 Load test using the connected load, run through available load and speed
range.


.4 Test of control sequences.


.5 Provide manufacturer’s factor test data of harmonic content for input and
output current at 100% and 50% load.


.6 Control from PLC.


3.4 DEMONSTRATION AND INSTRUCTION


.1 Provide operator training, on site, using manufacturer trained personnel.


.2 Training to include the following topics:


.1 Drive theory.


.2 Drive configuration and models installed.
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.3 Set up for each drive type.


.4 Maintenance.


.5 Troubleshooting.


END OF SECTION
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Part 1 GENERAL


1.1 RELATED REQUIREMENTS


.1 Section 01 33 00 - Submittals.


.2 Section 01 78 00 - Closeout Procedures.


.3 Section 26 05 00 – Common Work Results For Electrical.


1.2 REFERENCES


.1 American National Standards Institute (ANSI)


.1 ANSI C82.1-04, Lamp Ballasts-Line Frequency Fluorescent Lamp
Ballast.


.2 ANSI C82.4-2(R2007), Ballasts for High-Intensity-Discharge and
Low-Pressure Sodium Lamps Multi Supply Type.


.2 American National Standards Institute/Institute of Electrical and Electronics
Engineers (ANSI/IEEE)


.1 ANSI/IEEE C62.41-1991, Recommended Practice for Surge Voltages in
Low-Voltage AC Power Circuits.


.3 ASTM International Inc.


.1 ASTM F1137-00(2006), Standard Specification for Phosphate/Oil and
Phosphate/Organic Corrosion Protective Coatings for Fasteners.


.4 Canadian Standards Association (CSA International)


.5 ICES-005-07, Radio Frequency Lighting Devices.


.6 Underwriters' Laboratories of Canada (ULC)


1.3 ACTION AND INFORMATIONAL SUBMITTALS


.1 Provide submittals in accordance with Section 01 33 00 - Submittals.


.2 Product Data:


.1 Provide manufacturer's printed product literature, specifications and
datasheet and include product characteristics, performance criteria,
physical size, finish and limitations.


.2 Provide complete photometric data prepared by independent testing
laboratory for luminaires where specified, for review by the Engineer.


.3 Photometric data to include: VCP Table where applicable, or spacing
criterion.
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.3 Quality assurance submittals: provide following in accordance with Section
26 05 00 Common Work Results For Electrical.


.1 Manufacturer's instructions: provide manufacturer's written installation
instructions and special handling criteria, installation sequence, or
cleaning procedures.


1.4 DELIVERY, STORAGE AND HANDLING


.1 Deliver, store and handle materials in accordance with manufacture’s
recommendations.


.2 Deliver materials to site in original factory packaging, labelled with manufacturer's
name, address.


.3 Divert unused metal materials from landfill to metal recycling facility.


Part 2 Products


2.1 LAMPS


.1 LED lamp modules to be 4000 K, at 350mA maximum driving current. Driver to
be heavily heat sinked for maximum life. Minimum power supply life rating
88,000 hours. LED LM-80 lumen maintenance of 99% or greater at 6000 hours.
Projected LED life in excess of 100,000 hours.


2.2 FINISHES


.1 Light fixture finish and construction to meet ULC listings and CSA certifications
related to intended installation.


2.3 OPTICAL CONTROL DEVICES


.1 As indicated in luminaire schedule.


2.4 LUMINAIRES


.1 As indicated in luminaire schedule.


Part 3 Execution


3.1 INSTALLATION


.1 Locate and install luminaires as indicated.


.2 Provide adequate support to suit ceiling system.
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3.2 WIRING


.1 Connect luminaires to lighting circuits:


.1 Install flexible or rigid conduit for luminaires where indicated. Hi
temperature 90 degree C rated Extra Hard Duty Flexible Cord permitted
on bay style fixtures. All other luminaire wiring to be rated 90 degree C
minimum.


3.3 LUMINAIRE ALIGNMENT


.1 Align luminaires mounted in continuous rows to form straight uninterrupted line.


.2 Align luminaires mounted individually parallel or perpendicular to building grid
lines.


END OF SECTION
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Part 1 General


1.1 SECTION INCLUDES


.1 Materials and installation for emergency lighting systems.


1.2 RELATED SECTIONS


.1 Section 01 33 00 - Submittals.


1.3 REFERENCES


.1 Canadian Standards Association (CSA International)


.1 CSA C22.2 No.141-M1985 (R1999), Unit Equipment for Emergency
Lighting.


1.4 SUBMITTALS


.1 Submit product data in accordance with Section 01 33 00 - Submittals.


.2 Data to indicate system components, mounting method, source of power and
special attachments.


1.5 WARRANTY


.1 For batteries, the 2 year warranty period prescribed in Supplementary Conditions
is extended to 120 months, with no-charge replacement during the first 5 years and
pro-rate charge on the second 5 years.


Part 2 Products


2.1 EQUIPMENT


.1 Emergency lighting equipment: to CSA C22.2 No.141.


.2 Supply voltage: 120 Vac.


.3 Output voltage: 12Vdc.


.4 Operating time: 30 min., multi-rate, voltage/current regulated, inverse temperature
compensated, short pulses 0.1V for. plus or minus 10% input variations.


.5 Solid state transfer circuit.


.6 Low voltage disconnect: solid state, modular, operates at 80% battery output
voltage.


.7 Signal lights: solid state, for 'AC Power ON' and 'High Charge'.
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.8 Lamp heads: integral on unit and remote, 345 degrees horizontal and 180 degrees
vertical adjustment. Lamp type: tungsten halogen, wattage as noted, 12VDC.


.9 Cabinet: suitable for direct or shelf mounting to wall and c/w knockouts for
conduit. Removable or hinged front panel for easy access to batteries.


.10 Auxiliary equipment:


.1 Ammeter.


.2 Voltmeter.


.3 Test switch.


.4 Time delay relay.


.5 Battery disconnect device.


.6 AC input and DC output terminal blocks inside cabinet.


.7 Wall Mounting Bracket.


.8 Cord and plug connection for AC.


.9 RFI suppressors.


Part 3 Execution


3.1 INSTALLATION


.1 Install unit equipment and remote mounted fixtures.


.2 Direct heads.


.3 Connect exit lights to unit equipment where applicable.


END OF SECTION
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Part 1 General


1.1 SCOPE


.1 This section covers work related to the provision of Solar Photovoltaic
Equipment including, but not limited to:


.2 Photovoltaic Modules


.3 Photovoltaic Inverters


.4 Photovoltaic Optimizer


.5 Photovoltaic Rapid Shutdown


.6 Photovoltaic Racking


.7 Photovoltaic Arc Fault Detection


.1 Equipment supplied under this section shall meet or exceed the system
performance requirements indicated by contract specifications and drawings.


1.2 SHOP DRAWINGS


.1 Submit shop drawings and installation instructions in accordance with Division 1
and 26 05 00 – Common Work Results for Electrical.


.1 Provide shop drawing including detailed design and installation drawings
stamped by professional engineer licensed to practice in the Northwest
Territories for review prior starting work on site. Contractor to verify all
structural and loading parameters and provide required certification.


1.3 OPERATION AND MAINTENANCE DATA


.1 Provide operation and maintenance data as specified in Division 1.


Part 2 Products


2.1 SYSTEM PERFORMANCE


.1 The PV system shall:


.1 Function as a complete, integrated system in the Project location.


.2 The system must have the nameplate and production capacities as noted
on drawings.
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.3 Achieve the nameplate and production capacities using the PV modules,
or fewer, and configured as noted or as suite the site specifics.


.4 Inverter DC power clipping losses and inverter MPPT clipping of
minimum accepted values with an operating power factor of 0.95
leading.


.5 Form a grid-connected system.


.6 Be arranged in a fixed tilt, roof mounted.


.7 Generate, connect to, and feed power into the building voltage system as
noted on drawings and automatically disconnect from the distribution
system upon loss of utility power service, in accordance with IEEE 1547,
and the local Utility requirements.


.8 The system shall comply with Utility generation interconnection
requirements including, but not limited to:


.1 System Unbalance


.2 Frequency variation


.3 Power Islanding


.4 Protection of Equipment and Detection of Faults


.5 Protection Coordination


.6 Protection from abnormal conditions


.7 Voltage variations (Flicker)


.8 Voltage Distortion


.9 Harmonic Currents


.10 Low voltage ride through capability


.9 Outdoor equipment must be NEMA 4X rated or housed in NEMA 4X
enclosures


.10 Allow automatic operation without operator intervention.


.11 Provide accessories and supplemental equipment required to achieve a
functional system, meet the requirements set out herein, and meet any
requirements of the authority having jurisdiction
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.12 Provide list of recommended system spare part list for Owner’s
consideration.


2.2 PHOTOVOLTAIC INVERTERS


.1 General Requirements


.1 As noted on drawings


.2 Efficiency of 98.5%, minimum


.3 Inverters shall be of the same manufacturer and model number, with
consistent sub-components


.4 Provide shop drawings listing the following data


.2 Electrical Ratings


.1 All system rating is as noted on drawings; consult with engineer for any
discrepancy before proceeding with equipment procurement or
installation.


.2 DC Side


.1 DC maximum input voltage:


.2 DC full power MPPT voltage range:


Coordinate with PV module manufacturer to ensure that the
string voltage at maximum power (VMP) is within the dc full
power MPPT voltage range. Provide preliminary modeling of
approved modules indicate a string VMP.


.3 DC operating voltage range:


Coordinate with PV module manufacturer to ensure that the
string open circuit voltage (VOC) is within the DC operating
voltage range. Preliminary modeling of modules indicate a
maximum string VOC.


.4 DC short circuit rating:


.5 DC max operating current:


.6 Integrated DC disconnect,


.3 AC Side
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.1 AC continuous active power:


.2 AC continuous apparent power:


.3 Operating power factor (adjustable):


A) Intent is to operate the inverters at 0.95 leading, with
option to adjust as required by Utility or to optimize
Utility demand charges.


.4 AC continuous output current:


.5 AC nominal frequency / frequency range:


.6 Total Harmonic Distortion (THD) at rated power:


.7 Integrated AC disconnect,


.8 Operating Duty: Stable operation of up to twelve identical units in
parallel, without de-rating. THD of parallel operation to be less
than or equal to that of a single unit.


.4 Protection and Safety Features


.1 Ground fault protection, RISO / differential current protection


.2 DC reverse polarity protection


.3 AC short circuit protection


.4 AC and DC type II SPD


.5 Grid code certification to IEEE 1547


.6 DC arc-fault circuit interrupter to UL1699B, or otherwise meet
requirements of Canadian Electrical Code 64-216.


.3 Environmental Ratings


.1 The inverters shall have the environmental ratings of operating
temperature and altitude that meet the project requirements.


.4 Certifications


.1 Modules are CUL or CSA certified.


.1 Equipment that require field certification will not be permitted


.2 Certified to IEEE 1547, IEEE 1547.1 and IEEE 1547a
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.5 Warranties


.1 Minimum 10 year product warranty on materials and workmanship


.6 Approved Products


.1 As noted on drawings


2.3 PHOTOVOLTAIC MODULES


.1 As noted on drawings; provide shop drawings listing the following data:


.2 Electrical Ratings


.1 System Voltage:


.2 Application Class: A per CEC, for use in solar photovoltaic systems
operating in excess of 50 V DC or in excess of 240 W.


.3 Electrical data, under Standard Test Conditions (STC): 1000W /m2


irradiance, 25°C cell temperature, AMI 1.5 Air Mass


.1 Peak Power (PMAX):


.2 Maximum Power Voltage: (VMP):


.3 Maximum Power Current: (IMP):


.4 Open Circuit Voltage (VOC):


.5 Short Circuit Current (ISC):


.6 Module efficiency:


.7 Power tolerance:


.8 Potential Induced Degradation (PID) free


.4 Junction box: NEMA 4X, complete with three integrated bypass diodes


.3 Temperature Characteristics


.1 Temperature coefficient (PMAX):


.2 Temperature coefficient (VOC):


.3 Temperature coefficient (ISC):
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.4 Nominal operating cell temperature:


.4 Mechanical Ratings


.1 Finished module dimensions:


.2 Weight:


.3 Glass: must be tempered safety glass with anti-reflective coating


.4 Frame material: must be anodized aluminum alloy


.5 Environmental Ratings


.5 The PV modules shall have the following environmental ratings:


.1 Operating temperature: -40° to +40° C


.2 Wind Load: 2400 Pa, minimum


.3 Snow Load: 5400 Pa, minimum


.4 Hail withstand: 35 mm hail stones at 95 km/h, minimum


.6 Certifications


.1 Modules are CUL or CSA certified.


.1 Fixtures that require field certification will not be permitted


.2 Module fire performance: Type 1 UL 1703


.3 Modules are IEC 61215, 61730 certified


.4 Manufacturing facility has an ISO 9001 certified production process


.7 Warranties


.1 Modules shall include a 25-year linear performance warranty:
Guaranteed power output of not less than 80% nominal at 25 years. Not
more than 0.8% degradation in output power in any one year.


.2 10 year product warranty on materials and workmanship
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.8 General Requirements


.1 PV modules shall be of the same manufacturer and model number, with
consistent sub-components and must be compatible with racking system
without modification.


.9 Approved Products


.1 As noted on drawings


2.4 PHOTOVOLTAIC OPTIMIZER


.1 As noted on drawings


.2 Compatible with and of the same manufacture of the inverter.


.3 Standard Compliance:


.1 UL1741, IEC62109-1 (class II safety) for safety


.2 FCC Part15 Class B, IEC61000-6-2, IEC61000-6-3 for EMC


.3 UL94 V-0 , UV Resistant for Material


.4 Provide shop drawings listing the following data:


.5 Electrical Ratings


.1 Rated Input DC Power:


.2 Absolute Maximum Input Voltage (VOC At Lowest Temperature)


.3 MPPT Operating Range


.4 Maximum Short Circuit Current (Isc)


.5 Efficiency


.6 Mechanical Ratings


.1 NEMA6P


.7 Environmental Ratings


.1 The inverters shall have the following environmental ratings:


.1 Operating temperature: -40° to +40° C, without derating
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.2 Altitude: 210 m


.8 Certifications


.1 Equipment is CUL or CSA certified.


.9 Warranties


.1 15 year product warranty on materials and workmanship


.10 Approved Products


.1 As noted on drawings


2.5 PHOTOVOLTAIC RAPID SHUTDOWN


.1 As noted on drawings


.2 Compatible with and of the same manufacture of the inverter.


.3 Meets the CEC intent.


2.6 PHOTOVOLTAIC RACKING


.1 As noted on drawings


.2 Compatible with the approved PV modules and project size and specifics.


.3 Racking system drawings must be specific to the project. Provide complete
design and installation drawings stamped by professional engineer licensed to
practice in the Northwest Territories for review prior starting work on site.


2.7 ARC FAULT DETECTION


.1 As noted on drawings.


.2 Arc fault detection (AFD) is intended to detect arcing in the dc cabling or
terminations. In the event of an arc, the AFD circuit will trip off the inverter,
interrupting the dc current flow and reducing the chances of dc wiring related
fires.


.3 Compatible with the overall PV system.
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Part 3 EXECUTION


3.1 DELIVERY AND STORAGE


.1 Deliver Materials to the Jobsite in original factory packaging, labelled with
manufacturer's name, address.


.2 Storage of modules and associated equipment is the responsibility of the
Contractor. Modules shall be stored on-site in a secure storage location.


3.2 INSTALLATION


.1 Align and securely attach modules to mounting structure in accordance with
construction documentation, and as required by manufacturer to meet the
performance requirements.


.2 Comply with specifications, drawings, applicable codes and standards, Utility
requirements and authorities having jurisdiction.


.3 Apply for PV Impact study and all relevant applications required by the local
Utility; pay applicable fees as required.


3.3 START-UP AND COMMISSIONING


.1 Arrange and pay for services of manufacturer's factory service technician to carry
out start-up activities.


.2 Submit commissioning plans, forms and checklists for review and approval prior
to undertaking start-up and commissioning activities.


.3 Start-up and commissioning shall be in accordance with IEC 62446, and shall
address, as a minimum;


.1 Confirmation that permits have been signed and that permission for
operation has been granted by local utility.


.2 Visual inspection checklist covering inverters, PV panels, combiners and
wiring


.3 Wiring continuity and polarity checks


.4 Insulation resistance and grounding resistance checks


.5 Measure and record short circuit current (ISC) and open circuit voltage
(VOC) of each string.
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.6 Tests to demonstrate compliance with applicable codes and


.7 Supervise start-up of installation, check, adjust, balance and calibrate
components.


3.4 PERFORMANCE DEMONSTRATION


.1 Arrange and pay for services of manufacturer's factory service technician to carry
out system performance testing, which shall include as a minimum:


.2 Individual String Testing


.1 Perform tests for each individual string, with all other parallel strings
disconnected.


.2 Measure and record operating parameters of each sting at a minimum of
three different times, spanning a minimum of two days. Irradiance at
times of testing shall be not less than specified value. Include as a
minimum:


.1 Solar irradiance (W/m2) as measured in the plane of array


.2 String module temperature (°C)


.3 DC String Voltage (V)


.4 DC String Power (W)


.5 DC Power Point Current, Imp (A)


.6 Inverter AC Voltage (V)


.7 Inverter AC Current (A)


.8 Inverter AC Power (kVA)


.9 Inverter power factor


.10 Switchgear power meter AC Power (kVA)


.3 Use independent, calibrated instruments to validate values recorded by
system inverters and HMI.


.4 Calculate the output power expected from the string and plot on IV
curve, based on the measured irradiance and temperature. Measure the
actual output power from the string, plot, and compare with expected IV,
power outputs.
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.5 Diagnose and rectify at no cost to the Owner, deficiencies that cause
variance of more than 5% between expected and actual measurements.


.6 Provide test report for each string


.1 Record observations of shading, cell fouling or other conditions
that affect string output.


.2 Comment on differences between design power and actual
power where greater than 5% margin is recorded and what steps
were taken to rectify the mismatch.


.3 Comment on identified power quality deficiencies and what steps
were taken to rectify the issues.


.3 System Testing


.1 Configure the control system to log data at intervals of 10 minutes or less
for a period of 72 hours. Data logged shall include, as a minimum:


.1 System kWh produced (AC)


.2 kWh produced (AC), per inverter


.3 Solar irradiance (W/m2) as measured in the plane of array


.4 Module temperature (°C)


.5 DC String Voltage (V) for each inverter


.6 DC String Power (W) for each inverter


.7 DC Max Power Point Current, Imp (A) for each inverter


.8 Inverter AC Voltage (V)


.9 Inverter AC Current (A)


.10 Inverter AC Power (kVA)


.11 Inverter power factor


.12 Main panel power meter data
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 Total harmonic distortion: thdi and thdv


 Individual current and voltage harmonics


 Kwh produced (ac)


 Ac voltage (v)


 Ac current (a)


 Ac power (kva)


 Ac frequency (hz)


 Inverter power factor


.2 Calculate the output power expected from inverter and entire system,
based on the measured irradiance and temperature.


.3 Diagnose and rectify at no cost to the Owner, deficiencies that cause
variance of more than 5% between calculation and actual measurements,
or where power quality is not within design specifications.


.4 Plan, execute and report on testing to demonstrate anti-islanding
protection, to the Satisfaction of the DCC Representative and Utility
representative.


.5 Provide test report for the inverter and summarize for operation of the
entire system


.1 Record observations of shading, cell fouling or other conditions
that affect string output.


.2 Comment on differences between design power and actual
power where greater than 5% margin is recorded and what steps
were taken to rectify the mismatch.


3.5 PERFORMANCE REVIEW


.1 Configure the control system to log data at intervals of 15 minutes or less on an
ongoing basis. Data logged shall include, as a minimum:


.1 System kWh produced (AC)


.2 kWh produced (AC), per inverter
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.3 Solar irradiance (W/m2) as measured in the plane of array


.4 String module temperature (°C)


.5 DC String Voltage (V) for each inverter


.6 DC String Power (W) for each inverter


.7 DC Power point Current (A) for each inverter


.8 Inverter AC Voltage (V)


.9 Inverter AC Current (A)


.10 Inverter AC Power (kVA)


.11 Inverter power factor


.1 Power meter data


.2 Total harmonic distortion: THDi and THDv


.3 Individual current and voltage harmonics


.4 kWh produced (AC)


.5 AC Voltage (V)


.6 AC Current (A)


.7 AC Power (kVA)


.8 AC Frequency (Hz)


.9 Inverter power factor


.2 During the first twelve months of operation, carry out a system performance
review, which shall include as a minimum:


.1 Quarterly review of operation of the installed system, using data
recorded by the control system.


.2 Submit a quarterly report showing the monthly performance of the PV
system, and compare to the kWh production presented in design
submittals.
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.3 Spot-check review of data points to confirm system parameters for a
given time conform to the design parameters. Checks should be made
across a range of temperature and irradiance conditions.


3.6 SYSTEM ASSESSMENT


.1 Following one year of operation, carry out a system assessment which shall
include, as a minimum:


.1 Visual inspection of the installation, including all equipment installed
under this contract.


.2 Carry out maintenance tasks detailed by manufacturer on all equipment
installed under this contract


.3 Carry out PV panel cleaning in accordance with manufacturer
instructions.


.4 Identify and report on any damage, degradation or observations affecting
the system performance.


.5 Replace any equipment that has failed or has degraded beyond the
specified limits at no cost to the owner.


3.7 WIRING


.1 Connect modules to circuits as indicated


3.8 CLEANING


.1 Remove surplus materials, excess materials, rubbish, tools and equipment.


.2 Clean PV panels in accordance with manufacturer instructions prior to start-up,
and upon completion of the project.


END OF SECTION
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