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THE CITY OF WINNIPEG

CIVIC PROPERTIES DEPARTMENT

TENDER FOR

STEAM CONVERSION
PUBLIC SAFETY BUILDING AND CIVIC CENTRE

TENDER NO. P.D. 90-40

PREPARED BY: ACTION CONSULTING ENGINEERS INC.

APPROVED BY:



CITY OF WINNIPEG

CIVIC PROPERTIES DEPARTMENT

ADDENDUM 1 1

SPECIFICATION P.D. 90-40

Please note the following changes, corrections, additions, deletions, information
and/or instructions in connection with the Tender Package. This addendum shall
be incorporated in the Tender Package and shall form part of the Contract
Documents.

1. PLEASE SEE ATTACHED SHEETS (2).

2. BI:5. Time and Date Set for Final Receipt of Bids:

Revised Date WEDNESDAY, APRIL 4, 1990

Please acknowledge receipt of this addendum in Clause i’ of the Tender
Submission.

FAILURE TO AC(L ADDENDA IN TENDER SUBKISS ION KAY RENDER TUE BID
INFORMAL.

te/ / H. Haak

Acting Director

Civic Properties Department

(DS000402)
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CONSULTING Addenduni #1ENGINEERS INC.

G1156P-6(k) March 27, 1990

ADDENDUM ME-Ol

Project: STEAM CONVERSIONS Distribution:
PUBLIC SAFETY BUILDING & CIVIC CENTRE CHent (x)

G.C. ( )
To: ALL BIDDERS M.C. ( )

E.C. ( )
Other (

GENERAL

Gi This addendum is issued to provide for certain revisions noted herein.

G2 All such revisions will become part of the Contract and the effects shall t.e
included in the Tender Price.

G3 All work shall be performed in accordance with Contract Documents.

G4 Schedule of Prices:
1. Add a cash allowance of $2,000.00 for central monitoring hook-up in the base

bid.
2. Delete #4 Structural Steel from page 2 of 2, leaving it on page 1 of 1.

G5 Asbestos Removal:
1. The existing insulation contains asbestos.

2. Remove insulation in strict accordance with the authority having jurisdict:—,
using a qualified asbestos removal contractor.

3. Before the work begins, submit procedures for removal and disposal and obt-
approval of Manitoba Department of Environment and the Workplace Safety &
Health Division of the Department of Labour. If requested, submit proof to re
Consultant.

G6 BI:13 Bid Security:
1. Add to 13.02 “A written undertaking is not required for Bid Security submit:.ed

in the form of a certified cheque or bill of exchange in accordance with
BI:13.01(3).

G7 Schedule 510 Main:
1. New steam header and condensate connection to existing, revised gas connectr3

must be in place prior to loss of central steam in June, 1990, so that the
existing boiler can be fired continuously.

G8 Demolition:
1. Leave the existing steam piping installed c/w valves and PRV stations intac:

2. Also leave the central steam pipe connection between Public Safety Buildinç
and City Hall.
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ADDENDUM ME-Ol G1156P-6(k)

3. Remove air handler from the power garage and turn over the motor to the Owner.

MECHANICAL

Ml Refer to Section 15016:
1. The following is an approved Alternate Manufacturer: Specialty Chemicals.

M2 Boilers:
1. Note that the micro processor based controls are required for each of the two

boiler rooms.

2. Provide a Department of Labour approved full set of automatic controls for
guarded status for both boiler rooms.

M3 Rooftop Units:
1. Add 2 - 100 watt marine lights and switch in each service corridor.

2. Service corridor shall be weatherproof, no thermal breaks, 2 cam action
handles for the access door, height to match unit and width to be 4 feet.

3. Note that the units are direct forced.
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PLEASE NOTE

ALL FORMS MAKING UP THE TENDER SUBMISSION MUST BE COMPLETED, SIGNED WHERE

INDICATED AND RETURNED TO CONSTITUTE A FORMAL BID.

IF THIS PROCEDURE IS NOT FOLLOWED, THE BID WILL BE CONSIDERED INFORMAL.



PART B

BIDDING INSTRUCTIONS
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CITY OF WINNIPEG

BIDDING INSTRUCTIONS

BI:1. Tender Number: P.D. 90-40

81:2. Project Title: STEAM CONVERSIONS - PUBLIC SAFETY BUILDING
AND CIVIC CENTRE

BI:3. Project Description/Scope:

Replace existing Central steam services with on-site natural gas
fired low pressure steam boilers.

BI:4. Deposit for Tender Package:

Bidders desiring to take out a copy of the Tender Package which
includes the combined documents consisting of the Bidding
Instructions; the General Conditions; the Supplemental Conditions;
the Drawings; the Specifications; the Tender Submission and all
Addenda issued on account of any or all of the foregoing further
detailing, explaining or altering same must deposit with the
City the sum of

Twenty—five dollars

This deposit will be refunded upon return of the Tender Package
excluding the Tender Submission, complete and in good condition, no
later than Fourteen (14) Calendar Days after the Time and Date Set
for the Final Receipt of Bids.

BI:5. Time and Date Set for Final Receipt of Bids:

Time and Date Set for Final Receipt of Bids: 12:00 noon Winnipeg Time

March 30. 1990

at Purchasing Department, Main Floor Administration

Building, 510 Main Street, Winnipeg. Manitoba, R3B 1B9

Except where extended by Addendum, Bids received later than the time
stated above will not be accepted and will be returned unopened.
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BIDDING INSTRUCTIONS

BI:6. General Enquiries

General enquiries may be directed to:

Action Consulting Engineers Inc.
4 Donald Street South
Winnipeg, Manitoba, R3L 2T7
Telephone: 284-8551

BI:7. Tender Submission:

7.01 The Tender Submission shall consist of the following:

(1) Form of Tender

(2) Form A - Schedule of Prices

(3) Form B - Qualification

(4) Form C - Sub-contractors

(5) Form E - Schedule of Work

(6) Form F - Bid Bond

(7) Bid Security

(8) Written undertaking specified in 81:13.02 to provide the
Performance Security specified in the BI:14.

7.02 The Tender Submission shall be fully completed and returned by the
Bidder with all required entries made clearly and completely in ink
to constitute a formal Bid.

BI:8. Prices - Lump Sum:

8.01 The Work shall be paid for on a lump sum price basis as identified on
Form A: Lump Sum - Schedule of Prices.

8.02 Prices tendered shall be gross prices including all applicable duty,
freight, cartage, Federal and Provincial Taxes and charges
governmental or otherwise paid and including profit and all
compensation which shall be due to the Contractor for supplying
labour, materials, plant and supervision not only for the
classifications expressly specified but for those which have been
omitted and all details necessarily connected with the completion of
the Work and all risks and contingencies connected therewith.
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BIDDING INSTRUCTIONS

81:9. Qualification:

9.01 No contract shall be awarded to any Bidder who, in the judgement of
the Board of Commissioners, is not a responsible Bidder or does not
have all the necessary experience, capital, organization, and
equipment to perform the Work in strict accordance with the terms and
provisions of the Contract. Each Bidder shall be prepared to submit,
on request of the City, the following information:

1. Proof that he is incorporated or otherwise authorized to do
business in Manitoba;

2. Proof that he is financially capable of carrying out the terms
of the Contract;

3. Proof that he has successfully carried out work, similar in scope
and value, or is fully capable of performing the.Work required
to be done in accordance with the terms of the Contract;

4. Such other pertinent data as may be required by the Contract
Administrator.

9.02 Bidders shall provide, on the request of the Contract Administrator,
full access to any of the Bidder’s facilities to evaluate the Bidder’s
ability to perform the Work.

9.03 The Bidder shall complete Form B - Qualification giving a list of
previously completed work, similar in scope and value, in sufficient
detail to demonstrate his qualification to undertake this Work.

BI:1O. Subcontracting:

10.01 Bidders who propose to sublet any portion of the Work shall complete
Form Cl - Sub-contractors and Form C2 - Sub-contractors (Materials),
giving a complete list of the Sub-contractors who he proposes to
engage with a description of the Work to be sublet.

10.02 No more than one Sub-contractor may be named for a class of Work
unless all Sub-contractors named are proposed to do a portion of that
class of the Work. The Bidder shall append to Form Cl - Sub
-contractors and Form C2 - Sub-contractors (Materials) a statement
clearly detailing such apportioning.
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BIDDING INSTRUCTIONS

10.03 Where no Sub-contractors are identified, it will be interpreted that
the Bidder proposes to execute that class of the Work with Bidder’s
own forces.

BI:12. Schedule - Completion Date

12.0 The Bidder shall complete Form E: Completion Date - Schedule of Work
indicating below each “percentage of work completed” the date upon
which he anticipates reaching the percentage indicated for each
activity listed.

BI:13. Bid Security:

13.01 Each Tender Submission shall be accompanied by Bid Security in the
form of:

(1) a Bid Bond of a surety company entitles to conduct business in
the Province of Manitoba, in such form as shall be determined by

the Solicitor in the amount of at least ten percent (10%) of the
Total Bid Price; or

(2) an irrevocable Letter of Guarantee, drawn on a bank, credit
union, caisse populaire, or trust company entitled to conduct
business in the Province of Manitoba in such form as shall be
determined by the Solicitor and drawn on a Winnipeg Branch of
such institution in the amount of at least five percent (5%) of
the Total Bid Price; or

(3) a certified cheque or bill of exchange drawn on a bank, credit
union, caisse populaire, or trust company entitled to conduct
business in the Province of Manitoba, in such form as shall be
determined by the Solicitor and drawn on a Winnipeg Branch of
such institution in the amount stipulated for the Performance
Security in BI:14.
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BIDDING INSTRUCTIONS

13.02 Each Bid Security in accordance with 81:13.01 (1) or (2) shall be
accompanied by a written undertaking to provide Performance Security,
in the form of:

(1) an Agreement to Bond - Form G, if the Performance Security is
proposed to be a Performance Bond; or

(2) a letter from a financial institution entitled to conduct
business in the Province of Manitoba indicating its willingness
provide an irrevocable Letter of Guarantee if the Performance
Security is proposed to be an irrevocable Letter of Guarantee.

l’’srr l€E. 1 f 1 0 1

13.03 The Bid Security of the successful Bidder and the next two lowest
evaluated responsive Bidders will be released by the City when a
Contract for the Work has been duly executed by the successful Bidder
and the Performance Security furnished as provided herein. The Bid
Securities of all other Bidders will be returned when a Contract is
awarded.

13.04 The Bid Security of all Bidders will be released by the City as soon
as practicable following notification by the Commissioner to the
Bidders that no award of Contract will be made pursuant to the
Invitation to Tender issued by the City.

13.05 The City will not pay any interest on certified cheques furnished as
Bid Securities.

BI:14. Performance Security:

14.01 The successful Bidder shall provide Performance Security in the form
of:
(1) a Performance Bond in the form attached to these Bidding

Instructions (Form H - Performance Bond) in the amount of fifty
percent (50%) of the Contract Price; or

(2) an irrevocable Letter of Guarantee drawn on a bank, credit
union, caisse populaire or trust company entitled to conduct
business in the Province of Manitoba, in such form as shall be
determined by the Solicitor and drawn on a Winnipeg branch of
such institution in the amount of fifty percent (50%) of the
Contract Price; or
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BIDDING INSTRUCTIONS

(3) a certified cheque or bill of exchange drawn on the bank, credit
union, caisse populaire or trust company entitled to conduct
business in the Province of Manitoba, in such form as shall be
determined by the Solicitor and drawn on a Winnipeg branch of
such institution in the amount of fifty percent (50%) of the
Contract Price.

14.02 The successful Bidder shall provide the required Performance Security
following notification of the award of the Contract by way of Letter
of Intent and prior to the commencement of any Work but in no event
later than the date specified in the General Conditions for the return
of the executed Contract Documents. Where a certified cheque or bill
of exchange has been provided as Bid Security, it will be retained as
the Performance Security and no further submission is required.

14.03 The City will not pay any interest on certified cheques furnished as a
Performance Security.

BI:15 Insurance:

15.01 The Contractor shall be required to provide the Insurance Coverage
specified in the Supplemental Conditions prior to the commencement of
any Work but in no event later than the date specified in the General
Conditions for the return of the executed Contract Documents.

8:16. Signatures:

16.01 The Tender Submission shall be signed in accordance with the following
requirements:

(1) If the Bid is submitted by a sole proprietor carrying on business
in his own name, his name shall be printed immediately above his
signature; or

(2) if the Bid is submitted by a person carrying on a business under
a name other than his own, his business name shall be printed
immediately above his signature; or

(3) if the Bid is submitted by a partnership, the full name of the
firm or business shall be printed immediately above the signature
of the partner or partners who have authority to sign for the
partnership; or
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BIDDING INSTRUCTIONS

(4) if the Bid is submitted by a corporation, the full name of the
corporation shall be printed immediately above the signature of
its duly authorized officers and the corporate seal affixed; and

(5) the signature of persons bidding must be in their respective
handwriting.

16.02 Bids submitted by agents proposing to represent principals must be
accompanied by a Resolution of the principals or by an irrevocable
Letter of Authority and Direction from the principals in a form
authorized to sign and submit the Tender Submission on behalf of the

principals, which Contract, when so executed, will bind the principals
and have the same effect as if it were duly signed by the principals.

16.03 In the case of a joint Bid being submitted by two or more persons, the
word “Bidder therein and the pronouns referring to the Bidder shall
be understood to have a plural meaning, and the undertakings,
covenants and obligations of such joint Bidders in the Tender
Submission and in the Contract, when awarded, shall be both joint and
several.

BI:17. Discrepancies:

17.01 Bidders who find discrepancies or omissions in the Tender Package or
are unsure of the meaning or intent thereof, shall notify the Contract
Administrator.

17.02 The Contract Administrator will, if deemed necessary, issue Addenda to
all Bidders.

17.03 Addenda will be issued at least seventy-two (72) hours prior to the
Time and Date Set for Final Receipt of Bids in BI:5. Bidders are
advised to direct all questions or comments to the Contract
Administrator at least one hundred and twenty (120) hours prior to the
Time and Date Set for Final Receipt of Bids in BI:5 to allow time for
the preparation and distribution of necessary Addenda.

17.04 Notwithstanding the generality of the foregoing, the Contract
Administrator may extend the Time and Date for the Final Receipt of
Bids at any time for cause.

17.05 Oral interpretations made to any Bidder shall not effect a
modification of any provision of the Contract Documents.

BI:18. Substitutes:

18.01 The Contract is based on the materials, equipment, methods and
products specified in the Contract Documents.
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BIDDING INSTRUCTIONS

18.02 Where the phrases “or equal° or “or alternate” occur in the Contract
Documents, Bidders must not assume that a substitute will be allowed
unless application has been made to and prior written approval has
been granted by the Contract Administrator.

18.03 All requests involving a substitute shall include sufficient
information and details to enable the Contract Administrator to
determine the acceptability of the material, equipment, method, or
product as either an equal or alternate. The request shall identify
any and all changes required in the applicable Work, and all changes
to any other Work,, which would become necessary to accommodate the
requested substitute, as well as any anticipated cost or time savings
that may be associated with the substitute. Further, the request shall
certify that the substitute will adequately perform the functions
called for by the general design, be similar and of equal substance to
that specified, is suited to the same use and capable of performing
the same function as that specified and can be incorporated into the
Work, strictly in accordance with the Schedule of Work and Completion
Date(s) specified in the Tender Submission.

18.04 Request for approval of a substitute must be received in writing by
the Contract Administrator not less than seven (7) Calendar Days prior
to the Time and Date Set for Final Receipt of Bids in BI:5.

18.05 Approval for a substitute may be granted as an equal or as an
alternate and an Addendum will be issued to all Bidders advising of
same.

18.06 If a substitute is approved as an equal, Bidders may use the
substitute in place of the specified item.

18.07 If a substitute is approved as an alternate, Bidders must base their
Total Bid Price upon the specified item but may indicate an
alternative price based upon the substitute.

18.08 No later claim by the Contractor for an addition to the Total Bid
Price because of any other changes in the Work necessitated by the use
of an approved and accepted alternative will be considered.

BI:19. Tender Submission:

19.01 The Tender Submission, as identified in Clause BI:7., shall be
submitted enclosed and sealed in the envelope provided. The envelope
must be clearly marked with the Tender Number and the Bidder’s name
and address.
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BIDDING INSTRUCTIONS

19.02 Samples or other submissions required to accompany the Render
Submission may be packaged separately, but shall be clearly marked
with the Tender Number, the Bidder’s name and address, and an
indication that the contents are supplemental to his Tender
Submission.

19.03 Tender Submissions shall be submitted to the address specified in
Clause B15.

19.04 Except where extended by Addendum, Tender Submissions received after
the Time and Date Set for Final Receipt of Bids in BI:5 will not be
accepted and will be returned unopened.

BI:20. Opening of Tender Submissions:

20.01 Tender Submissions will be opened publicly, after the Time and Date
Set for Final Receipt of Bids in BI:5 has elapsed, in the office of
the Purchasing Department, Administration Building, Civic Centre, 510
Main Street, Winnipeg, Manitoba, R3B 1B9, or in such other office as
may be designated by the Purchasing Department. Bidders or their
representatives may attend.

BI:21. Irrevocable Bid:

21.01 Bids submitted by the Bidder shall be irrevocable for the time period
specified in Clause 5 of the Form of Tender.

21.02 The acceptance by the City of any Bid shall not release the Bids of
the next two lowest evaluated responsive Bidders and these Bidders
shall be bound by their Bids on such Work until a Contract for the
Work has been duly executed and the Performance Security furnished as
herein provided, but any Bid shall be deemed to have lapsed unless
accepted within the time period specified in Clause 5 of the Form of
Tender.

BI:22. Withdrawal of Bids:

22.01 Bidders may withdraw their Bid without penalty at any time prior to
the Time and Date Set for Final Receipt of Bids in BI:5.

22.02 Bidders who withdraw their Bid after the Time and Date Set for Final
Receipt of Bids in BI:5 but before award of the Contract shall forfeit
their Bid Securities unless the Board of Commissioners allows
otherwise.
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BIDDING INSTRUCTIONS

BX:23. Rejection of Bids:

23.01 The City may reject a Bid, as informal if the Tender Submission is
incomplete, obscure or conditional, or contains additions, deletions,
alterations or other irregularities.

23.02 The City may reject Bids that are submitted by Bidders who, in the
judgement of the Board of Commissioners, are not responsible or are
not qualified to conduct and complete the Work.

23.03 The City may reject all or any part of any Bid and/or waive technical
requirements if, in the judgement of the Board of Commissioners, the
interests of the City so require.

BI:24. Award of Contract:

24.01 The City will award the Contract, or announce that no award will be
made, within the time period specified in Clause 5 of the Form of
Tender. Bidders will be bound by their Bid for this period.

24.02 Where evaluation criteria are specified in the Supplemental
Conditions, an award of Contract will be based on evaluated Bids.

24.03 Where the Contract is proposed in separate sections, or with
alternatives, the City reserves the right to award any section
separately, or to choose any alternative which is in its best
interests.

BI:25. Execution of Contract:

25.01 The successful Bidder shall execute an indenture with the City in the
form and in the manner required by the Solicitor.

25.02 The form and nature of this indenture may be ascertained previous to
submitting a Bid on the Work by applying to the Solicitor.
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CITY OF WINNIPEG

PERFORMANCE BOND

Know all men by these present that we,

(hereinafter called the “Principal), and
(hereinafter called the “Surety”),

are held and firmly bound unto THE CITY OF WINNIPEG (hereinafter called the
“Obligee”), in the sum of

dollars

($ ) of lawful money of Canada to be paid to the Obligee, or its
successors and assigns (or ourselves, our and each of our executors,
administrators and assigns) jointly and severally firmly by these presents.

SIGNED, SEALED AND DELIVERED this day of A.D. 19

WHEREAS the Principal,

bound by a Contract
in writing, under seal, bearing date the day of , A.D.
19 , has contracted with the Obligee to:

Steam Conversions - Public Safety Building and Civic Centre

NOW THEREFORE the condition of the above obligation is such that if the
Principal,

or its successors or
assigns (or his executors, administrators or assigns) shall carry out and
perform said Contract and every part thereof in the manner and within the
times in said Contract set forth and in accordance with the terms and
conditions in said Contract specified, and shall perform the Work in a good,
proper, workmanlike manner, and make all the payments whether to the Obligee
or to others as therein provided, and in every other respect comply with the
conditions and perform the covenants in the aforesaid Contract contained, and

shall indemnify and save harmless the Obligee against and from all loss,
costs, damages, claims, and demands of every description as in said Contract
set forth, and from all penalties, assessments, clams, actions for loss,
damages or compensation whether under “The Workers Compensation Act”, or any
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other Act or otherwise arising out of or in any way connected with the
performance or non-performance of the said Contract or any part thereof, and
save the Obligee harmless therefrom, up to and including one (1) year from the
date of the Certificate ot Total Performance of the Work, THEN THIS OBLIGATION
TO BE VOID, but otherwise to remain in full force and effect. Provided always,
however, that the total of the obligation of this Performance Bond shall be
limited to the sum of

($

dollars

AND IT IS HEREBY DECLARED AND AGREED that the Surety shall be liable as
Principal, and that nothing of any kind or matter whatsoever that will not
discharge the Principal shall operate as a discharge or release of liability
of the Surety, any law or usage relating to the liability of Sureties to the
contrary notwithstanding.

IN WITNESS WHEREOF the parties have hereunto caused their respective corporate
seals to be affixed, attested by the signature of their proper officers in
that behalf.

SIGNED, SEALED AND DELIVERED
in the presence of:

Per:

(Name of Principal)

Per:

) By:

(Name of Surety)

Attorney-in-Fact
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THE CITY OF WINNIPEG

GENERAL CONDITIONS FOR
CONSTRUCTION CONTRACTS

ARTICLE I — INTERPRETATION
GC.1 .01 Definitions:

Where used in these General Conditions and in the other documents forming part of the Contract:

(1) “Bid” or “Tender” means the offer as proposed by the Bidder submitted on the Tender Submission. The terms “Bid” or “Tender”
are used interchangeably herein.

(2) “Bidder” means any person submitting a Bid for the Work.

(31 “Board of Commissioners” means the Board of Commissioners as that term is defined under The City of Winnipeg Act and
any By-Law relative to the organization of the City.

(4) “Calendar Day” means the period from one midnight to the following midnight.

(5) “City” means The City of Winnipeg as incorporated under The City of Winnipeg Act, Chapter 105, Statutes of Manitoba
1971, and any subsequent amendments thereto,

(61 “Commissioner” means that member of the Board of Commissioners or his designate having jurisdiction over the Department
of the City responsible for the administration of the Contract.

(7) “Contract” or “Contract Documents” means the combined documents consisting of the Agreement; Addenda; the Bidding
Instructions; these General Conditions; the Supplemental Conditions; the Drawings; the Specifications; the Tender Submis
sion; Shop Drawings; Performance Security and all other exhibits mentioned in the Contract Documents as forming part thereof,

(81 “Contract Administrator” means a person duly authorized by the Commissioner in writing to represent the City in the Work
pertaining to this Contract.

(9) “Contract Time” means the time stipulated in the Contract Documents for Substantial Performance of the Work.

(101 “Contractor” means the person undertaking the execution of the Work under the terms of the Contract.

(11) “Council” means the Council of The City of Winnipeg.

(12) “Drawings” or “Plans” means drawings or plans which show the character and scope of the Work to be performed and which
have bc..i prepared or approved by the Contract Administrator and are referred to in the Contract Documents. The terms
“Drawings” or “Plans” are used interchangeably herein.

(13) “Extra Work” means the furnishing of labour, services, materials, Plant, equipment and/or the performance of any Work not
directly or by implication called for by the Contract.

(14) “Other Contractor” means any person employed by or having a contract directly or indirectly with the City otherwise than
through the Contractor.

1151 “Person” means an individual, firm, partnership, association or corporation, or any combination thereof, and includes heirs,
administrators, executors or legal representatives of a person.

(16) “Plant” means all material and/or equipment and/or things brought to or constructed upon the Site by the Contractor for the
performance of the Work, but does not include materials, equipment or other things which are to form part of the permanent Work.

(17) “Shop Drawings” means all drawings, diagrams, illustrations, schedules, performance charts, brochures and other data which
are prepared by the Contractor, and Sub-contractor, manufacturer, supplier or distributor and which illustrates the equipment,
material or some portion of Work.

(181 “Site” means the lands and other places on, under, in or through which the Work is to be executed and any other lands or
places authorized by the Commissioner for the purposes of the Contract.

(19) “Solicitor” means the City Solicitor of The City of Winnipeg or the person from time to time duly authorized by the City Solici
tor to act in such capacity in his stead.

(20) “Specification” means the written description of the physical or functional characteristics of the supplies, services and con
struction, or any part thereof, including without limitation any requirement for testing or inspection.

(21) “Street” means any public highway, lane, square, subway, bridge, wharf, thoroughfare or way or any part thereof as same
as defined in The City of Winnipeg Act, Chapter 105, Statutes of Manitoba 1971 and any subsequent amendment thereto.

1221 “Sub-contractor” means a Person contracting with the Contractor or another Sub-contractor of the Contractor for the execu
tion of a part or parts of the Work or for the furnishing of material.

(23) “Substantial Performance” means Substantial Performance as defined in The Builders’ Liens Act of Manitoba, SM. 1980-81,
or any subsequent amendment thereto, and as certified by the Contract Administrator.

(24) “Surety” means the Person who executes the Bond guaranteeing the fulfillment of the Contract, all as required by the Con
tract Documents, to be furnished by the Contractor.

125) “Tender Submission” means the portion of the Tender Package that must be returned to constitute a formal Bid.

(261 “Tender Package” means the Bidding Instructions; these General Conditions; the Supplemental Conditions; the Drawings;
the Specifications; the Tender Submission; Performance Security and all Addenda.

(27) “Total Performance” of the Work means when the entire Work, exceot those items arising from the provisions of Article
X-WARRANTY, have been performed to the requirements of the Contract Documents and is so certified in writing by the
Contract Administrator.
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(28) “Work” means the carrying out and the doing of all things, whether of a temporary or permanent nature, that are to be done
by the Contractor, pursuant to the terms and conditions of the Contract and in particular, but without limiting the generality
of the foregoing, includes the furnishing of all labour, services, materials, Plant and/or equipment necessary or incidental to
the performance of the Contract, including all Extra Work or Changes in the Work which may be ordered as herein provided.

(29) “Working Day” means any Calendar Day, other than a Saturday, Sunday or a Statutory or Civic Holiday, on which, in the
opinion of the Contract Administrator, atmospheric and/or Site conditions are such that the Contractor is able to work at least
seven (71 hours during the period between 7:00 am. Winnipeg time or the time the Contractor’s operations normally corn-
mence, whichever is the earlier, and 7:00 p.m. Winnipeg time.

GC.1.02 Interpretation:

Ill This Contract shall inure to the benefit of and be binding on the respective executors, administrators, successors and assigns
of the City and the Contractor.

(21 Where the “Contractor” as defined herein consists of more than one person or corporation, their liability to perform the covenants
herein contained to be performed by the Contractor shall be joint and several.

(31 Wherever the singular or masculine are used, the same shall be construed as meaning the plural or the feminine or the neuter
as the context may reasonably require.

(4) This Contract has been entered into and shall be governed by and construed and enforced in accordance with the laws of
the Province of Manitoba.

GC.1.03 Headings for Convenience Only:

Headings, titles and marginal notes in the Contract are inserted for convenience only and are not explanatory of the Articles
or Clauses with which they appear.

GC. 1 .04 Inconsistencies:

In the event of conflicts between Contract Documents, the following shall apply:

(a) figured dimensions shown on a Drawing shall govern over scaled or implied dimensions on the same Drawing;

(bI Drawings of larger scale shall govern over those of smaller scale of the same date;

Ic) Specifications shall govern over Drawings of the same date;

(dl the General Conditions shall govern over Specifications;

(el the Supplemental Conditions shell govern over the General Conditions;

If) the executed Agreement between the City and Contractor shall govern over all documents; and

IgI notwithstanding the foregoing, documents of a later date shall always govern over documents of the same category
of an earlier date.

r’
ARTICLE II — DECLARATIONS BY CONTRACTOR L

GC.2,01 Investigating the Site:

The Contractor declares that in bidding for the Work and in entering into the Contract, he has investigated the Site, the character
of the Work to be done and all local conditions including the location of any utility which can be determined from the records
or other information available at the offices of any public authority or person, including a municipal corporation and any board
or commission thereof, having jurisdiction or control over the utility, that might affect his Bid or his acceptance of the Work,
or that, not having so investigated, and except as hereinafter provided he is willing to assume and does assume, all risk of
conditions now existing or arising in the course of the Work which might or could make the Work, or any items thereof more
expensive in character, or more onerous to fulfill, than was contemplated or known when the Bid was completed or the Con
tract signed. The Contractor also declares that in bidding for the Work and in entering into the Contract he did not and does
not rely upon information furnished by the City or any of its servants or agents respecting the character or nature of the sur
face and subsurface conditions at the Site, or the location, character, quality or quantity of the materials to be removed, or
to be employed in the construction of the Work, or the character of the Plant needed to perform the Work or the general
and local conditions and shall verify all matters concerning access to the Site, power supplies, location of existing services,
utilities, materials necessary for the completion of the Work and all other matters which could in any way affect the perfor
mance of the Work under the Contract other than information furnished in writing for or in connection with the Bid or the
Contract by the Contract Administrator.

GC.2.02 Change in Site Conditions

Notwithstanding the generality of the foregoing, the Contractor shall refer any substantial difference in the character or na
ture of the surface or subsurface conditions at the Site, or the location, character, quality or quantity of the materials to be
removed than the conditions set out in the Plans, Specifications or other information furnished in writing for or in connection
with the Bid or the Contract by the Contract Administrator for use by the Contractor in preparing his Bid, for resolution in
the manner prescribed in GC.4.06.

GC.2.03 Good Faith:

The Contractor declares that he has submitted his Bid and entered into this Contract with the City in good faith and that to
the best of his knowledge no member of Council, the Board of Commissioners, or any officer or employee of the City has
any pecuniary interest, direct or indirect, in the said Contract, and further that the said Contractor shall forfeit all claims under
this Contract for Work done beyond the actual proven expenses of the Contractor if any member of Council, the Board of
Commissioners, or any officer or employee of the City is at any time interested therein or if any interest therein is given or
agreed to be given to him and as well shall refund to the City any monies paid to the Contractor by the City under this Contract
beyond the actual expenses of the Contractor. The Contractor declares that he has not participated in any collusive scheme
or combine in connection with his Bid or Contract.
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ARTICLE III — AWARD AND EXECUTION OF THE CONTRACT
GC.3.O1 Execution of Contract:

The successful Bidder shall, upon notification of award of the Contract by the City:

11) execute and return the Contract Documents in the manner stipulated by the Solicitor within Seven (71 Calendar Days
of receipt of the Contract Documents together with written notice signed by the Solicitor to the Contractor in the manner
provided in GC.7.06 hereof;

(21 provide the Performance Security specified in the Bidding Instructions to the Solicitor prior to the commencement of
Work but in no event later than the time specified in GC.3.O1 Ii) above for the return of the executed Contract Documents;

(3) provide evidence of the Insurance Coverage specified in the Supplemental Conditions in a form satisfactory to the Solici
tor prior to the commencement of Work but in no event later than the time specified in GC.3.O1 (1) above for the return
of the executed Contract Documents.

GC.3.02 Failure to Sign Contract:

In the event that the Bidder does not meet all the requirements of GC.3.O1 hereof, the Board of Commissioners shall consider
that the Bidder has abandoned the Contract, whereupon the acceptance of the Bid by the City shall be null and void and the
City shall be entitled to retain the Bid Security accompanying the Bid as liquidated damages.

GC.3.03 Commencement of Work:

The Contractor shall not procure material or commence Work until he is in receipt of a Letter of Intent from the Commissioner
authorizing the commencement of Work and has provided the Solicitor with the required Performance Security and Insurance
Coverage.

GC.3.04 Bar to Payment:

No payments will be made by the City to the Contractor until the Contractor has met all the requirements of GC.3.O1 hereof.

ARTICLE IV — SCOPE OF WORK
GC.4.O1 Work to be Done According to Contract:

The Contractor shall execute, complete and maintain the Work in strict accordance with the Contract Documents.

GC.4.02 Contractor to Furnish Labour, Plant and Materials:

(1) The Contractor shall provide and pay for competent, suitably qualified personnel to execute the Work. He shall at all times
maintain good discipline and order at the Site.

(21 The Contractor shall provide and pay for all Plant, materials, equipment, labour, transportation, construction equipment and
machinery, tools, appliances, fuel, power, light, heat, telephone, water and sanitary facilities and all other facilities and in
cidentals necessary for the execution, testing, operation, completion and maintenance of the Work.

(3) Unless otherwise specified in the Specifications, all materials and equipment to be incorporated in the Work shall be new,
fit for the purpose intended and shall meet or exceed the kind, quality and quantity of same specified in the Contract Docu
ments. If required, the Contractor shall provide at his own expense evidence satisfactory to the Contract Administrator that
the foregoing requirements have been met.

GC.4.03 Documents Supplement Each Other:

(1) The Contract Documents are complementary and what is called for by any one shall be binding as if called for by all.

(2) If the Contract Documents or any part thereof appear indefinite, not clear or contradictory, the Contractor shall refer such
feature or features to the Contract Administrator for interpretation or clarification.

(31 The Contract Administrator shall have the right at any time to correct errors or omissions in the Contract Documents or to
issue additional Drawings and Specifications at any time further detailing, explaining or modifying the Work. Such Drawings
and Specifications shall either supplement or supersede those signed at the time the Contract is executed.

(41 The Contractor shall be responsible for conveying the interpretation or clarification of the Contract Documents, as given by
the Contract Administrator, to Sub-contractors.

(5) The Contractor shall be responsible for any Work not explicitly set out in the Contract Documents but which may be reason
ably implied for the proper completion of the Work.

GC.4.04 Shop Drawings:

(1) The Contractor shall arrange for the preparation of Shop Drawings required by the Contract Documents or as may reasonably
be required by the Contract Administrator.

(21 The Contractor shall review all Shop Drawings prior to submitting same to the Contract Administrator. By this review, the
Contractor represents that he has determined and verified all field measurements, field construction criteria, materials, cata
logue numbers and similar data and that he has checked and coordinated each Shop Drawing with the requirements for the
Work and of the Contract. The Contractor’s review of each Shop Drawing shall be certified by stamp, date and signature
in the manner stipulated by the Contract Administrator.

131 The Contractor shall promptly submit to the Contract Administrator the required number of copies of the Shop Drawings and
in an orderly sequence to prevent delay in the Work or in the Work of Other Contractors. Shop Drawings shall be submitted
in the form of a reproducible transparency or prints as the Contract Administrator may direct. At the time of submission the
Contractor shall notify the Contract Administrator of any deviations in the Shop Drawings from the requirements of the Contract.

(4) The Contract Administrator shall review the Shop Drawings promptly or in accordance with a schedule agreed upon in writ
ing. The Contract Administrator, upon completion of the review, shall communicate either his acceptance or rejection of same
to the Contractor. The Contract Administrator’s review and acceptance shall be for conformity to the design concept of the
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Work and for compliance with the Contract Documents. The acceptance of a component or a sub-assembly shall not consti
tute acceptance of the assembly of which it is a part. The review shall not relieve the Contractor of responsibility for errors
and omissions in the Shop Drawings or of responsibility for meeting all requirements of the Contract unless a deviation on
the Shop Drawings has been approved by the Contract Administrator in writing. No Work called for by Shop Drawings shall
be undertaken by the Contractor until the Contract Administrator’s review is completed and the acceptance of same has been
communicated to the Contractor.

151 The Contractor shall promptly make any changes in the Shop Drawings which the Contract Administrator may require and
which are consistent with the Contract Documents and shall promptly resubmit same to the Contract Administrator for review
and acceptance unless otherwise directed by the Contract Administrator. When resubmitting the Shop Drawings, the Con
tractor shall notify the Contract Administrator in writing of any revisions other than those requested by the Contract Administrator.

GC.4.05 Changes in the Work: City

(1) The City shall have the right, at any time before or after the execution of the Contract or after the commencement of the
Work or during the prosecution of the Work, to alter, deduct from, add to or omit (referred to collectively herein as a “Change
in Work”l any part of the Work, or to change the lines or grades or the location of any part of the Work, all without in any
way affecting or vitiating the Contract, and the Contractor shall carry Out all such alterations or additions upon receipt of
written notice from the Contract Administrator.

12) The Contract Administrator shall make a determination at the time of issuing the written notice referred to in GC.4.05 (1) 1 -

above and shall set out his determination in the said notice as to whether:

(al the Change in Work so ordered falls within the scope of the Work required to be performed under the Contract with
no adjustment to the Contract Time and/or Contract Price, or

(bI the Change in Work so ordered amounts to Extra Work with a corresponding adjustment to the Contract Time and/or
Contract Price, or

(cI the Change in Work so ordered amounts to a diminution in the scope of the Work required to be performed under the
Contract with a corresponding adjustment to the Contract Time and/or Contract Price.

131 In the event that the Contractor disputes a determination made by the Contract Administrator, the Contractor shall act in
accordance with the Contract Administrator’s determination provided however that the Contractor shall have the right to ap
peal the determination of the Contract Administrator to the Commissioner as provided in GC.4.05(41 below.

141 If the Contractor disagrees with the determination of the Contract Administrator he must within Seven 171 Calendar Days
after receiving Notice of the Contract Administrator’s determination, notify the Commissioner in writing of his contention
with respect thereto and request a determination thereon from the Commissioner.

151 If the Contractor fails to so appeal to the Commissioner for a determination within Seven (71 Calendar Days after receiving
Notice of the Contract Administrator’s determination, the Contractor shall be deemed to have waived any said claim. Oral
appeals or oral protests shall not amount to substantial compliance with the provisions of this Clause.

(61 If the Contractor disagrees with the determination of the Commissioner he must within Seven (7) Calendar Days after receiv
ing Notice of the Commissioner’s determination, notify the Board of Commissioners in writing of his contention with respect
thereto and request that the dispute be referred to Arbitration in accordance with GC. 11.01.

(71 In the case of the Contractor’s neglect or failure to observe fully and faithfully the above conditions, he shall forfeit all right
to payment therefor which he otherwise might have had, and shall not make any claim in respect thereof, and if made, the
City may reject the same as invalid and he shall not have any right of recovery in respect thereof, at law or otherwise.

(81 It is intended in all matters referred to above that both the Contract Administrator and the Contractor shall act promptly.

GC.4.06 Changes in the Work: Contractor

Ill If the Contractor is of the opinion that it is necessary at any time before or after the execution of the Contract or after the
commencement of the Work or during the prosecution of the Work, to alter, deduct from, add to or omit any part of the Work
to accomplish the result intended by this Contract, he shall provide written notice of this requirement and details of same
to the Contract Administrator for a determination as set out in GC.4.0512l above prior to undertaking the proposed change
in Work.

121 GC.4.05(3) through (81 shall apply mutatis mutandis herein.

GC.4.07 Valuation and Certification of Extra Work:

Ill The value of Extra Work shall be determined by one or more of the following methods:

(al by estimate in a lump sum;

(bI by the unit prices set out in the Contract or subsequently agreed upon;

(cI by the actual cost of the Work to the Contractor plus a fixed fee;

(dl by the actual cost of the Work to the Contractor plus 1 5% on any portion of the Work undertaken by the Contractor’s
own forces and 10% on any portion of the Work undertaken by a Sub-contractor.

(21 Where the value of Extra Work is proposed or required to be determined by either method (a) or (bI of GC.4.07 (1), the Con
tractor shall present his proposed change in the Contract Time and/or Contract Price to the Contract Administrator supported
by appropriate documentation in a form acceptable to the Contract Administrator prior to the commencement of the proposed
Extra Work. The Contract Administrator shall evaluate and verify the acceptability of such claim and, if approved by the Com-
missioner, a change order shall be issued to the Contractor by the Contract Administrator amending the Contract Time and/or
Contract Price.

(31 Where the value of Extra Work is determined by either method Id or Id) of GC.4.07 (1) the actual cost permitted to be
claimed by the Contractor shall be restricted to the actual cost of labour including an allowance for direct supervision,
payroll burden including Unemployment Insurance, Canada Pension, Payroll Tax, Workers Compensation assessments and
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Vacation Pay assessments, material, rental of plant and fuel expended on such Work or part thereof and any other payments
made by the Contractor with the prior written approval of the Contract Administrator that are necessary for the performance
of the Extra Work.

(4) In the case of Extra Work to be paid for under methods (b), (ci and (dl of GC.4.07 (1), the form of presentation of costs
and methods of measurement shall be stipulated in writing by the Contract Administrator prior to the Contractor undertaking
the Extra Work. The Contractor shall keep accurate records of quantities and costs and present an account of the costs of
the Extra Work, together with all vouchers supporting such costs where applicable.

(5) Notwithstanding the generality of the foregoing, the Contractor shall keep a detailed daily record for each part of the Extra
Work showing the names and times of the workmen engaged thereon and number of hours each day when Plant and equip
ment are employed thereon. This daily record shall be submitted to the Contract Administrator each day for the review and
approval of the Contract Administrator.

(6) If the method of valuation, measurement, change in Contract Time and/or Contract Price cannot be promptly agreed upon
prior to the commencement of the Extra Work and the Contract Administrator requires the Extra Work to proceed, then the
Contract Administrator in the first instance will determine the method of valuation, measurement and the change in Contract
Time and/or Contract Price. The Contract Administrator shall issue a written authorization for the Extra Work setting out the
method of valuation, measurement, and any approved change in the Contract Time and/or Contract Price.

(7) In the case of a dispute in the method of valuation, measurement, change in Contract Time and/or Contract Price for the Extra
Work authorized in writing by the Contract Administrator and pending determination thereof in accordance with GC.4.07(8l
or GC.4.07(10) hereof, the Contract Administrator shall certify the value of the Extra Work performed in accordance with
the Contract Administrator’s own valuation and measurement of the Extra Work and shall also certify any change in Contract
Time and/or Contract Price. The Contractor shall keep accurate records of quantities and cost of such Extra Work.

(8) If the Contractor disagrees with the Contract Administrator’s method of valuation, measurement, change in Contract Time
and/or Contract Price, he must within Seven (7) Calendar Days after receiving Notice of the Contract Administrator’s determi
nation, notify the Commissioner in writing of his contention with respec.t thereto and request a determination thereon from
the Commissioner.

(9) If the Contractor fails to so appeal to the Commissioner for a determination within Seven (7) Calendar Days after receiving
Notice of the Contract Administrator’s determination, the Contractor shall be deemed to have waived any said claim. Oral
appeals or oral protests shall not amount to substantial compliance with the provisions of this Clause.

(10) If the Contractor disagrees with the determination of the Commissioner he must within Seven 17) Calendar Days after receiv
ing Notice of the Commissioner’s determination, notify the Board of Commissioners in writing of his contention with respect
thereto and request that the dispute be referred to Arbitration in accordance with GC.1 1.01.

(11) In the case of the Contractor’s neglect or failure to observe fully and faithfully the above conditions, he shall forfeit all right
to any claim for additional payment therefor over and above that approved by the Contract Administrator which he otherwise
might have had, and shall not make any claim in respect thereof, and if made, the City may reject the same as invalid and
he shall not have any right of recovery in respect thereof, at law or otherwise.

(12) It is intended in all matters referred to above that both the Contract Administrator and Contractor shall act promptly.

GC.4.08 Diminution of Work

(1) Should the amount of the Work originally intended to be done under the Contract be diminished, no claim shall be made for
damages on the ground of loss of anticipated profit on Work so diminished or on any other ground provided however that
the value of the diminution shall not exceed Twenty (20%) Percent of the Contract Price.
In the case of a Unit Price Contract where a change is made involving diminution of the Work, only the Work actually done
shall be paid for and such payment shall be based on the Prices in the Tender Submission.
In the case of a Lump Sum Contract where a change is made involving diminution of Work and the parties cannot agree on
the reduction in Contract Price which should properly be made as a result thereof the matter in dispute shall be decided by
the Contract Administrator. If the Contractor disagrees with the Contract Administrator’s determination, he must within Seven
(7) Calendar Days after receiving Notice of the Contract Administrator’s determination notify the Commissioner in writing
of his contention with respect thereto and request a determination thereon from the Commissioner.

(2) If the Contractor fails to so appeal to the Commissioner for a determination within Seven (7) Calendar Days after receiving
Notice of the Contract Administrator’s determination, the Contractor shall be deemed to have waived any said claim. Oral
appeals or oral protests shall not amount to substantial compliance with the provisions of this Clause.

(3) If the Contractor disagrees with the determination of the Commissioner he must within Seven (7) Calendar Days after receiv
ing Notice of the Commissioner’s determination, notify the Board of Commissioners in writing of his contention with respect
thereto and request that the dispute be referred to Arbitration in accordance with GC.11.01.

(4) Where a change results in a diminution of Work after commencement of Work or any part thereof resulting in extra cost to
the Contractor, for which he would not be entitled to payment on a unit price basis, or in loss of Work already completed
but not paid for, or loss to the Contractor in respect of material or equipment purchased by him for the Work but not used
thereon as required by the City, compensation shall be made to the Contractor by the City in the sum or sums to be fixed
by the Contract Administrator. If the Contractor disagrees with the Contract Administrator’s decision, he must within Seven
(7) Calendar Days after receiving Notice of the Contract Administrator’s determination notify the Commissioner in writing
of his contention with respect thereto and request a determination thereon from the Commissioner.

15) If the Contractor fails to so appeal to the Commissioner for a determination within Seven 17) Calendar Days after receiving
Notice of the Contract Administrator’s determination, the Contractor shall be deemed to have waived any said claim. Oral
appeals or oral protests shall not amount to substantial compliance with the provisions of this Clause.

161 If the Contractor disagrees with the determination of the Commissioner he must within Seven (7) Calendar Days after receiv
ing Notice of the Commissioner’s determination, notify the Board of Commissioners in writing of his contention with respect
thereto and request that the dispute be referred to Arbitration in accordance with GC. 11.01.
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(7) In the case of the Contractor’s neglect or failure to observe fully and faithfully the above conditions, he shall forfeit all right
to any claim for additional payment therefor over and above that approved by the Contract Administrator which he otherwise
might have had, and shall not make any claim in respect thereof, and if made, the City may reject the same as invalid and
he shall not have any right of recovery in respect thereof, at law or otherwise.

(8) It is intended in all matters referred to above that both the Contract Administrator and Contractor shall act promptly.

GC.4.09 Cleanup and Final Cleaning of the Work:

(1) The Contractor shall maintain the Site and the Work in a tidy condition and free from the accumulation of waste products
and debris, other than that caused by the City or Other Contractors. Upon attaining Substantial Performance of the Work,
the Contractor shall remove any products, tools, construction machinery and equipment not required for the performance
of the remaining Work. He shall also remove waste products and debris other than that caused by the City or Other Contrac
tors and leave the Site and the Work clean and suitable for occupancy by the City unless otherwise specified.

12) Total Performance of the Work shall not be attained until the Contractor has cleaned up the Site and has removed all Plant
and surplus products, tools, construction materials and equipment. The Contractor shall also have removed waste products
and debris, other than that left by the City or Other Contractors.

ARTICLE V — CONTROL OF WORK

GC.5.O1 Authority of Contract Administrator:

(1) The Contract Administrator shall be the City’s representative throughout the duration of the Contract and shall have authority
to act on behalf of the City to the extent expressly provided in the Contract Documents.

(21 The Contract Administrator shall be responsible for the interpretation or clarification of the Contract Documents or any part
thereof which appear indefinite, not clear or contradictory to the Contractor.

(3) The Contract Administrator shall have full authority to examine, inspect, approve or reject the Plant, materials, methods of
procedure and workmanship without in any way relieving the Contractor from his responsibilities under GC.5.02. The Con
tract Administrator shall be the sole judge of determining whether the kind, quantity and quality of the Plant, materials, methods
of procedure and workmanship meet or exceed the requirements of the Contract Documents.

(4) The Contract Administrator shall have the authority to object to any person employed or retained by the Contractor in the
execution of the Work who is in the opinion of the Contract Administrator incompetent, negligent or guilty of misconduct.
The Contractor shall forthwith remove the person so objected to. The Contract Administrator may recommend to the Com
missioner that the Commissioner refuse to issue any Progress Estimate and/or Certificate to the Contractor while such person
remains engaged upon the Work.

(5) The Contract Administrator may order the Contractor to stop work or to take such remedial measures as the Contract Ad
ministrator considers necessary, if, at any time, the Contract Administrator is of the opinion that a danger to life or to property
exists. The Contractor shall comply with such orders immediately. Neither the giving or carrying out of such orders shall thereby
entitle the Contractor to any extra payment, nor shall the Contractor be relieved of his responsibilities under GC.5.02.

(6) The Contract Administrator shall have the authority to order the Contractor to stop the Work whenever such stoppage may
be necessary, in the Contract Administrator’s reasonable opinion, to ensure the proper execution of the Work in accordance
with the requirements of the Contract Documents. The Contractor shall comply with such orders immediately. Neither the
giving or carrying out of such orders shall thereby entitle the Contractor to any extra payment, nor relieve the Contractor
of his responsibilities under GC.5.02.

(7) In the event that the Contractor disputes a determination made by the Contract Administrator on any of the foregoing mat
ters, the Contractor shall act in accordance with the Contract Administrator’s decision. If the Contractor disagrees with the
Contract Administrator’s decision, he must within Seven 17) Calendar Days after receiving Notice of the Contract Administra
tor’s decision notify the Commissioner in writing of his contention with respect thereto and request a determination thereon
from the Commissioner.

(81 If the Contractor fails to so appeal to the Commissioner for a decision within Seven 17) Calendar Days after receiving Notice
of the Contract Administrator’s decision, the Contractor shall be deemed to have waived any said claim. Oral appeals or oral
protests shall not amount to substantial compliance with the provisions of this Clause.

(9) If the Contractor disagrees with the determination of the Commissioner he must within Seven (7) Calendar Days after receiv
ing Notice of the Commissioner’s determination, notify the Board of Commissioners in writing of his contention with respect
thereto and request that the dispute be referred to Arbitration in accordance with GC. 11 .01.

(10) It is intended in all matters referred to above that both the Contract Administrator and Contractor shall act promptly.

GC.5.02 Responsibilities of Contractor:

(1) The Contractor shall be responsible for ensuring that all Work is carried out in accordance with and within the time limits
set out in the Schedule of Work which is required to be provided by the Contractor and approved by the Contract Administra
tor under GC.8.O1 and any approved amendments thereto.
Further, the Contractor shall be responsible for obtaining the prior written consent of the Contract Administrator for any changes
in the approved Schedule of Work or any approved amendments thereto in a timely fashion.

(2) The Contractor shall have complete control over the methods of prosecuting the Work except as otherwise provided in the
Contract Documents and shall direct and supervise the Work so as to ensure conformance with the Contract Documents.
The Contractor shall be solely responsible for construction means, methods, techniques, sequences and procedures and for
coordinating the various parts of the Work under the Contract so as to ensure its proper completion in accordance with the
approved Schedule of Work.

(3) The Contractor shall obey, perform and comply with the Contract Administrator’s orders or instructions with respect to the
Work or concerning the conduct thereof, promptly, efficiently and to the satisfaction of the Contract Administrator.
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(4) The Contractor shall carry out such rules and regulations as may from time to time be issued by the Contract Administrator
for the securing and maintaining of good order on the Site and he will assist Other Contractors, their employees and agents,
and those of the City, to do the same.

(5) The Contractor shall employ and keep on the Work during its progress a competent Supervisor and any necessary assistants
all satisfactory to the Contract Administrator both on the commencement and at all times during the prosecution of the Work.
The Contractor shall inform the Contract Administrator in writing of the name of such Supervisor prior to the commencement
of the Work. If at any time the Contract Administrator requires such Supervisor to be replaced then the Contractor shall
arrange for him to vacate his position and be removed from the Site within Forty-eight (48) hours after receiving notice in
writing from the Contract Administrator to replace the Supervisor with another Supervisor. Any person so removed shall not
be re-employed on the Work by the Contractor or by a Sub-contractor. The Supervisor shall not be replaced except with the
prior written consent of the Contract Administrator unless the Supervisor proves to be unsatisfactory to the Contractor and
ceases to be in his employ. The Supervisor shall represent the Contractor in his absence and directions on matters given to
him shall be held to be given to the Contractor.

(6) The Contractor agrees that the list of names of Sub-contractors included in his Tender Submission is the list of Sub-contractors
proposed to be used to carry out those parts of the Work noted thereon, and he shall not employ any to whom the City may
reasonably object. The Contractor shall not make any change to the Sub-contractor list unless prior written approval is received
from the Contract Administrator.
The Contractor, with respect to Work to be performed under subcontract, shall:

(a) enter into contracts or written agreements with his Sub-contractors to require them to perform their work in complete
conformance with and subject to the terms and conditions of the Contract Documents, and,

(b) be as fully responsible to the City for acts and omissions of his Sub-contractors and of persons directly or indirectly em
ployed by them as for acts and omissions of persons directly employed by him.

The Contractor shall incorporate the terms and conditions of the Contract Documents into all subcontract agreements he enters
into with his Sub-contractors.

(7) The Contractor shall keep one set of the Contract Documents and approved Shop Drawings at the Site. These Contract Docu
ments and Shop Drawings shall be available at all reasonable times for the inspection and use of the Contract Administrator.

(8) The Contractor must arrange and carry on his Work so as not to conflict with the Work being carried on or to be carried on
for the City by Other Contractors or by the City’s employees. Should he find it difficult to work in harmony with such parties
he shall notify the Contract Administrator who will deal with the matter as he in his judgement may deem best, and the Con
tractor shall abide by the decision and directions of the Contract Administrator.

(9) The Contractor shall be solely responsible for construction safety at the Site and for compliance with all laws, rules, regula
tions and practices required by the applicable construction and safety legislation.

(10) The Contractor shall be solely responsible for securing the Site, any existing facility thereon and for the proper care and pro
tection of the Work already performed.

(11) The Contractor shall, at his own expense, do whatever is necessary to ensure that:

(a) no person, property, right, easement or privilege is injured, damaged or infringed by reason of the Contractor’s activities
in performing the Contract;

(b) pedestrian and other traffic on any public or private road or waterway is not unduly impeded, interrupted or endangered
by the performance or existence of the Work or Plant;

(c) fire hazards in or about the Work or its Site are eliminated;

(dl the health and safety of all persons employed in the performance of the Work or otherwise is not endangered by the
method or means of its performance;

(e) adequate medical services are available to all persons employed on the Work or its Site at all times during the perfor
mance of the Work;

(f) adequate sanitation measures are taken and facilities provided with respect to the Work and its Site;

(g) all survey posts, monuments or bars are protected and are not removed, defaced, altered or destroyed; and

(h) all stakes, buoys and marks placed on the Work or its Site by or under the authority of the Contract Administrator are
protected and are not removed, defaced, altered or destroyed.

GC.5.03 Inspection:

(1) All Plant to be provided, work to be performed, materials to be supplied, and equipment or machinery to be installed or erected
under this Contract shall be subject to inspection by the Contract Administrator. The Contractor shall afford to the Contract
Administrator every facility, whether at the Site of the Work, or at the premises of the Contractor or any Sub-contractor,
for the observation of the methods and progress of the Work, and to give the Contract Administrator free of cost to the City
any and all assistance which he may require in the performance of his duties; also to furnish the Contract Administrator, free
of cost, with sufficient office facilities for keeping Drawings and for correspondence as specified in the Supplemental Conditions.

(2) The Contractor shall before beginning or resuming operations upon any portion of the Work, formally notify the Contract Ad
ministrator in writing so as to enable the Contract Administrator to arrange for proper inspection. In the event that the Con
tractor does not so notify the Contract Administrator in order that the Contract Administrator can arrange for proper inspection,
the Contractor shall, if and when required by the Contract Administrator, forthwith take down or expose and rebuild that
portion of the Work, at the Contractor’s own cost and expense, in order that the Contract Administrator can inspect the Work.

(31 The Contractor shall not proceed to prosecute any portion of the Work, against the orders of the Contract Administrator.
In the case of any portion of the Work prosecuted contrary to the orders of the Contract Administrator the cost of such taking
down or exposure, and re-building, if any, shall fall upon the Contractor.
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(4) The Contractor shall, if and when required by the Contract Administrator, forthwith take down or expose any portion of the

Work where the Contract Administrator is of the opinion that the Work is not in accordance with the Contract Documents.
The cost of such taking down or exposure, and re-building, if any, shall fall upon the City if the taking down or exposure
indicates that the part exposed is properly constructed and of satisfactory materials, but if otherwise the cost shall be borne
by the Contractor.

(5) In case the Contract Administrator observes improper workmanship or the use of defective materials in the course of con
struction or manufacture, he will call the same to the attention of the Contractor or the Supervisor in charge of the Work,
but should such Supervisor be inaccessible at the time, the Contract Administrator shall order the workmen to stop such improper
Work until a Supervisor or the Contractor remedies the defects.

161 Orders given by the Contract Administrator in accordance with the above powers shall be obeyed by the Contractor without delay.

(7) The inspection herein provided for shall in no way relieve the Contractor of full responsibility for the quality, character, proper
operation and performance of the completed Work.

GC.5.04 Defective Work:

The City shall have the right to any one or all of the following options in addition to those provided elsewhere in these Con
tract Documents and to its ordinary remedies at law if, in the opinion of the Contract Administrator, there is any defect in
the Work or in any part thereof attributable to the Contractor or if same fails to meet the requirements of the Contract:

(1) The Contract Administrator shall direct the Contractor to remedy the defect or to repair, reconstruct, or replace the faulty
Work or Work which fails to meet the requirements of the Contract and the Contractor shall without delay and at the
Contractor’s own expense carry Out the orders of the Contract Administrator in that respect, all according to the terms
and requirements of the Contract. In addition, the Contractor shall be required to reimburse the City and the City shall
be entitled to deduct its cost of any additional inspections necessitated thereby from the Contract Price.

(2) If the Contractor fails or neglects to act as set out in GC.5.04(1), the City may correct or replace the defective or faulty
Work or Work which fails to meet the requirements of the Contract either by the City’s own forces or by an Other Con
tractor or Contractors. The cost of correcting or replacing same shall be paid to the City immediately by the Contractor
upon receipt of written Notice from the Commissioner setting out the amount to be so paid. In the event that the Con
tractor fails to make payment to the City as required hereby the City shall deduct the amount of such payment from
any payment required to be made to the Contractor under this Contract. If, in the opinion of the Commissioner, the Con
tractor has received all payments due to him under the Contract, the Surety shall make such payment immediately upon
receipt of written Notice from the Commissioner setting out the amount to be so paid.

(3) If, in the opinion of the Contract Administrator, it is not expedient to correct defective or faulty Work or Work not done
in accordance with the Contract, the City may deduct from the Contract Price the difference in value between the Work
as done and that called for by the Contract, the amount of which shall be determined by the Commissioner.

(4) Pending action under GC.5.04 (1) and 12) above, the City shall have the right to use the Work or any portion thereof,
without in any way affecting its right of rejection of any such faulty or defective work or relieving the Contractor of respon
sibility to complete the Work.

GC.5.05 Right of Entry:

Ill The Contractor shall not be entitled to exclusive possession of the Site.

121 The City shall have the right, for itself, its agents, representatives and Other Contractors, to occupy any portion of the Site
or the Work, at any time and for so long a time as the Contract Administrator may by Notice in writing to the Contractor
require, provided such entry, occupation and use does not prevent or otherwise interfere with the Contractor’s performance
of the Work.

(3) Such entry, occupation and use shall not be considered to be an acceptance of the Work by the City nor shall it relieve the
Contractor of responsibility to complete the Work.

ARTICLE VI — CONTROL OF PLANT AND MATERIAL
GC.6.O1 Risk and Responsibility:

(1) The Plant, material and equipment brought to the Site and/or the Work by the Contractor or provided to the Contractor by
the City shall remain at the risk and the responsibility of the Contractor from the commencement of the Work land all matters
incidental theretol and until the Total Performance thereof has been certified by the Contract Administrator unless otherwise
specified in the Supplemental Conditions.

(2) The Contractor shall be liable to the City for any loss of or damage to Plant, material or equipment that is supplied or placed
in the care, custody and control of the Contractor by the City for use in connection with the Contract, whether or not that
loss or damage is attributable to causes beyond the Contractor’s control, from the commencement of the Work (and all mat
ters incidental theretol and until the Total Performance thereof has been certified by the Contract Administrator.

GC.6.02 Contractor to Keep Records:

The Contractor shall keep such records of all Plant, material and equipment supplied or placed in the care, custody and control
of the Contractor by the City as the Contract Administrator may from time to time require and shall satisfy the Contract Ad
ministrator, when requested, that such material and Plant are at the place and in the condition required by the City.

GC.6.03 Material to Remain on Site:

(11 The Contractor shall not remove any Plant, material or equipment that he has brought to the Site and/or the Work and which
is required to complete the Work without the prior written consent of the Contract Administrator until the Total Performance
of the Work has been certified by the Contract Administrator.

(2) Plant, material or equipment that is the property of the City shall not be taken away from the Site and/or the Work, disposed
of or used except for the purposes of the Work without the prior written consent of the Contract Administrator.



Page 9
Construction

GC.6.04 Defective Material:

(1) The Contractor shall, at his own expense, and in the manner and within the time period specified in the written Notice from
the Contract Administrator:

(a) remove from the Site and/or the Work any materials brought onto the Site, whether incorporated in the Work or not,
which the Contract Administrator has determined to be inferior, unfit for the purpose intended or does not comply with
the requirements of the Contract Documents; and

(b) promptly replace such inferior or unfit material with material which is fit for the purpose intended and which does meet
the requirements of the Contract Documents.

(2) If the Contractor fails to remove or replace the said materials in the manner and within the time period specified in the said
Notice, the Commissioner may take all steps necessary to have the said materials removed or replaced by the City’s own
forces or by an Other Contractor or Contractors. The cost of correcting or replacing the said materials shall be paid to the
City by the Contractor immediately upon receipt of written Notice from the Commissioner setting out the amount to be so
paid. In the event that the Contractor fails to make payment to the City as required hereby the City shall deduct the amount
of such payment from any payment required to be made by the City to the Contractor under this Contract. If in the opinion
of the Commissioner the Contractor has received all payments due to him under the Contract and the Contractor refuses or
fails to make payment immediately upon receipt of the Commissioner’s written Notice as required hereby, the Surety shall
make such payment immediately upon receipt of written Notice from the Commissioner setting out the amount to be so paid.

ARTICLE VII — LEGAL RELATIONS
GC.7.O1 Laws, Notices. Permits and Fees:

(1) The Contractor shall, at his own expense, procure permits, licences and certificates required by law, any ordinances, rules,
regulations, codes and orders of the authorities having jurisdiction for the execution of the Work, but this shall not include
the obtaining of permanent easements or rights of servitude. The Contractor shall give the required Notices and comply with
the laws, ordinances, rules, regulations, codes and orders of the authorities having jurisdiction 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. Where there are two or more laws, ordinances, rules, regulations or codes applicable to the Work, the most restrictive
shall apply.

(2) The Contractor shall not be responsible for verifying that the Contract Documents are in compliance with the applicable laws,
ordinances, rules, regulations, codes and orders relating to the Work. If the Contract Documents are at variance therewith,
or if changes which require modifications to the Contract Documents are made to any of the laws, ordinances, rules, regula
tions and codes by the authorities having jurisdiction subsequent to the date of Bid closing, any resulting change in the cost
shall const’,te a corresponding change in the Contract Price. The Contractor shall notify the Contract Administrator in writ
ing requesting direction immediately if any such variance or change is observed by the Contractor.

(3) If the Contractor fails to notify the Contract Administrator in writing to obtain direction and performs any Work knowing it
to be contrary to any laws, ordinances, rules, regulations, codes and orders of any authority having jurisdiction, the Contrac
tor shall be responsible for and shall correct any violations thereof and shall bear all costs, expenses and damages attributable
to his failure to comply with the provisions of such laws, ordinances, rules, regulations, codes and orders.

GC.7.02 Patents and Royalties:

Ii) If the Contract requires or the Contractor desires the use of any design, device, material or process covered by letters patent
or copyright, trade mark or trade name, the Contractor shall provide for such use by suitable legal agreement with the paten
tee or owner and a copy of the said agreement shall be filed with the City upon request.

(2) The Contractor shall indemnify and save harmless the City from any and all claims for infringement by reason of the use of
any such patent, design, device, material or process, or any trade mark or trade name or copyright in connection with the
Work agreed to be performed under the Contract, and shall indemnify the City in respect of any costs, expenses and damages
which it may be obliged to pay, including solicitor’s fees and other legal expenses incidental to litigation by reason of a claim
for any such infringement at any time during the prosecution or after the Total Performance of the Work.

(3) If the City or the Contractor is served with a claim or Notice of an infringement or alleged infringement of any patent, design,
device, material or process, or any trade mark, trade name or copyright, the party so served shall immediately inform the
other party with Notice in the manner provided herein.

(41 If the City or the Contractor is prevented by injunction from using any patent, design, device, material or process, or any
trade mark, trade name or copyright, the Contractor shall, at his own cost, substitute an equally suitable product, part or
method of carrying out the Work, all subject to the prior written approval of the Contract Administrator.

GC.7.03 Contractor’s Risk:

11) The Work shall remain at the risk and the responsibility of the Contractor from the commencement of the Work (and all mat
ters incidental thereto) and until the Substantial Performance thereof has been certified by the Contract Administrator.

(2) The Work not completed as of the date of Substantial Performance shall remain at the risk and responsibility of the Contractor
until the Total Performance of the Work has been certified by the Contract Administrator.

(3) The Contractor shall, at his own cost, be required to maintain the Work, make good all damage thereto and imperfections
therein and to deliver the completed Work to the City in accordance with the provisions of the Contract.

GC.7.04 Indemnity

(11 The Contractor covenants to save harmless and effectually indemnify the City against all actions and proceedings, costs,
damages, expenses, claims and demands whatsoever committed by the Contractor, his Sub-contractor, employees or agents
and by whomsoever brought by reason of the performance of the said Work, and more particularly from:

(a) accidental injury (including death) to any person whether retained by or in the employ of the Contractor or not, arising
directly or indirectly by reason of the performance of the Work, or by reason of any trespass on or damage to property;
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Ib) damage to any property owned in whole or in part by the City or which the City by duty or custom is obliged, directly
or indirectly, in any way or to any degree, to construct, repair or maintain;

(cI trespass or damage to private property or properties owned by persons other than the City;

(d) failure to pay and obtain a discharge of a Notice of Claim for Lien served upon the City in accordance with the require
ments of The Builders’ Liens Act; non-payment of a Workers Compensation assessment, Unemployment Insurance, Fed
eral or Provincial Tax, and for encroachments owing to errors in the Contractor’s Survey;

(el inaccuracies in any information provided to the City by the Contractor.

12) The City has the right, acting reasonably and upon Notice to the Contractor, to settle any such action, proceeding, claim
or demand and charge the Contractor with the amount so paid or to be paid in effecting a settlement or which may be ad
judged due to the City by the Commissioner.

13) The Contractor shall pay to the City the value of all legal fees and disbursements required to defend the City against any
such claim, action, proceeding, claim or demand arising out of the Contract notwithstanding that the defense of the said ac
tion, proceeding, claim or demand was undertaken on behalf of the City by a salaried employee of the City.

(4) The Contractor shall pay to the City all costs taxed against the Contractor in any litigation between the Contractor and the
City arising out of this Contract.

(5) If the Contractor fails to make any payment required to be made to the City hereunder, the City shall be entitled to deduct
the amount of such payment from any payment required to be made by the City to the Contractor under this Contract or
take whatever other remedies against the Contractor that the City may have at law.

GC.7.05 Rights and Remedies:

Ii) The duties and obligations imposed upon the Contractor by the Contract Documents and the rights and remedies available
to the City hereunder shall be in addition to and not a limitation of any duties, obligations, rights and remedies otherwise
imposed upon the Contractor or available to the City at law.

(2) No acceptance of Work or payment of money and no failure on the part of the City to enforce compliance by the Contractor
with any term of this Contract and no other act or omission whatever on the part of the City, and no act or omission of the
Commissioner or Commissioners or of any officer or employee of the City, shall be taken as a waiver of any of the provisions
of this Contract, it being understood that any provision hereof may only be waived by express waiver in writing authorized
by the proper officers of the City. No express waiver of any provision shall impliedly waive any other provision.

GC.7.06 Notices:

Ii) Except as provided in GC.5.02l5l hereof, all notices, consents, approvals, statements, authorizations, documents or other
communications required or permitted to be given under this Contract shall be in writing and shall be delivered personally
or mailed by registered mail, postage prepaid, to the City at the address set out in the Supplemental Conditions; and to the
Contractor at the address set out in the Form of Tender; or at such other address or addresses as the party to whom such
notice, consent, approval, statement, authorization, document or other communication is to be given may designate by Notice
in writing so given to the other party hereto as provided herein.

(2) Any notice, consent, approval, statement, authorization, document or other communication given as provided herein shall:

a) in the case of personal delivery, be deemed to have been received on the day of delivery, if a business day, or if not
a business day, on the business day next following the day of delivery; and

bI in the case of delivery by registered mail, be deemed to have been received on the second business day on which mail
is delivered by Canada Post following the date of mailing. In the event of a postal dispute or threat of a postal dispute,
all notices required to be given hereunder shall be personally delivered.

GC.7.07 Independent Contractor:

The City and the Contractor acknowledge and agree that the Contractor is an independent contractor and neither the Contrac- LI
tor, nor any officer, servant or agent of the Contractor, shall be deemed to be an employee, agent, representative or servant
of the City.

ARTICLE VIII — PROSECUTION AND PROGRESS
GC.8.01 Schedule:

Ill The Contractor shall, immediately after the award of the Contract, prepare and submit for the Contract Administrator’s ap
proval, a Schedule of activities for the Work confirming the commencement date, the completion date which date shall be
no later than the date specified in the Tender Submission required to complete the various phases or parts of the Work, in
relation to both the Contract Time stated in the Contract Document and the Schedule of Work submitted by the Contractor
in his Tender Submission unless otherwise specified in the Supplemental Conditions. The Contractor shall provide any addi
tional details required by the Contract Administrator. After approval has been given, the Schedule shall not be changed by
the Contractor without the prior written consent of the Contract Administrator.

(2) The City reserves the right to withhold payment from the Contractor if:

(al such Schedule has not been submitted or has not received the approval of the Contract Administrator prior to or with
the first application for payment; or

(b) a revised Schedule has not been submitted or has not received the approval of the Contract Administrator prior to the
first application for payment or any subsequent application for payment in the event of a change in the aforementioned
Schedule; or

Ic) a revised Schedule has not been submitted or has not received the approval of the Contract Administrator after an exten
sion of time has been granted.

L
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(3) The Contractor shall comply with the approved Schedule and shall bear all costs to meet the Schedule. If the progress of
the Work falls behind the most recent Schedule or is delayed for any reason other than one for which extra time is provided
for in GC.8.06 - Delay in Completing Contract, the Contractor shall immediately adopt such measures including but not limit
ed to engaging such additional labour and equipment, and work such additional hours as the Contract Administrator may order,
to bring the Work back on schedule, at the Contractor’s expense.

(4) If at any time the Contractor has been granted additional time under the provisions of GC.8.06 — Delay in Completing Con
tract or GC.4.05 — Changes in the Work: City, he shall forthwith submit a revised Schedule for the Contract Administrator’s
approval.

(5) More detailed requirements for these Schedules may be described in the Supplemental Conditions.

GC.8.02 Contract Administrator May Order Better and More Plant and Labour:

(1) If at any time the Contractor’s methods or Plant or the quality or quantity of labour employed or materials furnished be such,
in the opinion of the Contract Administrator, that there is likelihood that the Work will not be constructed satisfactorily, or
if progress will not be maintained to the extent guaranteed in the latest approved Schedule, then in every such case, the Con
tract Administrator may in writing order the Contractor so to alter and improve his methods, to increase or improve his Plant,
to employ additional or more qualified workmen, or otherwise to conform with the Contract as the Contract Administrator
may deem fit and the Contractor shall within Forty-Eight (48) hours comply or take steps to comply with the requirements
of the Contract Administrator in these respects, without in any way relieving the Contractor from his responsibilities under
GC.5.02.

(2) If in the opinion of the Contract Administrator, the Contractor has not complied sufficiently with the immediately preceding
sub-clause, the Contract Administrator may arrange, after the expiration of the Forty-Eight (48) hour period referred to in
GC.8.02(1), for better and more Plant through other sources and the Contractor shall reimburse the City for the cost thereof
immediately upon receipt of written Notice from the Commissioner setting out the amount to be so paid. In the event that
the Contractor fails to make payment to the City as required hereby the City shall deduct the amount of such payment from
any payment required to be made by the City to the Contractor under this Contract. If in the opinion of the Commissioner
the Contractor has received all payments due to him under the Contract and the Contractor refuses or fails to make payment
immediately upon receipt of the Commissioner’s written Notice as required hereby, the Surety shall make such payment
immediately upon receipt of written Notice from the Commissioner setting out the amount to be so paid.

GC.8.03 The City’s Right to Suspend Work:

(1) The Commissioner has the right and may, by an order in writing, at any time stop or suspend all or any part of the Work,
or direct any portion to be commenced or completed in priority to any other part or portion, or may cancel the order to proceed
with the Work, or with any part thereof, and the Contractor shall not thereby be entitled to any claim for loss of profit, or
anticipated profit, or for damages or for any additional payment except as allowed under GC.8.03(3) by reason of such order.

(2) Whenever in the opinion of the Commissioner for any reason it is deemed advisable to suspend the Work, or any part thereof,
the Contractor shall, on notice from the Commissioner, forthwith place the Work and secure the Site and any existing facili
ties thereon in a proper and satisfactory condition for the safe accommodation of the public, and for the effectual protection
of the Site and any existing facilities and the Work against damage from the weather, vandalism or other causes, and shall
so maintain it.

(3) In the event of such right being exercised to cause any delay to the Contractor, then an extension of time to be fixed by the
Commissioner, shall be allowed for the completion of the Contract, and the City shall pay to the Contractor all reasonable
expenses arising from such suspension of the Work, unless such suspension be due to default on the part of the Contractor.
The Contractor shall furnish the Commissioner with proper vouchers for all items upon which a claim is made under this Clause,
and the Commissioner’s decision as to such expenses shall be final and binding upon both the City and the Contractor.

(4) No such suspension shall vitiate this Contract or any part thereof, and at any time after such Work has been suspended, such
Work may again be resumed in whole or in part at the option of the Commissioner, and upon the Contractor receiving written
Notice from the Commissioner that such Work or any part thereof is to be resumed he shall at once resume Work and dili
gently carry on the same.

GC.8.04 Forfeiture of Contract:

(1) The Commissioner shall have the full right and power to take the whole of the Work, or any part or parts thereof, out of the
hands of the Contractor, without process or action at law, upon giving the Contractor written Notice, a copy of which Notice
shall be given to the Surety, or the Winnipeg agent of the latter, in the event that the Contractor:

(a) abandons the Work; or

(b) is adjudged bankrupt or insolvent; or

(c) makes a general assignment for the benefit of his creditors; or

(dl should have a receiver or liquidator appointed in respect of his assets; or

(e) is in the judgement of the Commissioner not executing or has not executed the Work, or any part thereof, in a sound
and workmanlike manner and to his satisfaction and in all respects in strict conformity with the Contract; or

(f) in the judgement of the Commissioner, is not progressing with the Work or any part thereof continuously and in such
a manner as to ensure the proper completion of the Work or any part thereof, within the time stipulated; or

(g) refuses or neglects forthwith, when so ordered, to conduct the Work so as to ensure its completion, in the opinion of
the Commissioner, within the time stipulated; or

(hI has not completed the Work within the time required; or

(I) refuses or neglects to take down, rebuild, repair, alter or amend any defective or unsatisfactory Work, or to remove any
condemned material or workmanship, or to comply with any reasonable order in connection therewith which he may
receive from the Commissioner; or
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(j) fails to make prompt payment of wages to his Sub-contractor or accounts for the purchase or rental of material or Plant; or

1k) fails to promptly secure a discharge of a lien or trust claim, served upon the City, pursuant to The Builders’ Liens Act,
within Thirty (30) Calendar Days after receipt of written Notice of the claim from the Solicitor; or

(I) persistently disregards any laws, by-laws and statutory regulations; or F
(ml commits any other material breach of this Contract which in the opinion of the Commissioner indicates an unwillingness

or inability upon the part of the Contractor to carry out the terms thereof.

(2) Upon such Notice being given to the Contractor, he shall immediately discontinue the Work or any part or parts thereof speci
fied in the said Notice.

(3) The Surety may, at its option, assume this Contract in respect of the whole of the Work, or the portion thereof specified
in the Notice on which the Commissioner has ordered the Contractor to discontinue the Work, as the case may be, and pro
ceed to perform same, and may with the written consent of the Commissioner sublet the Work or portion of the Work so
taken over; provided however that the Surety shall exercise its option, if at all, within Fourteen (141 Calendar Days after writ
ten notice to discontinue the Work has been served upon the Contractor and a copy of same upon the Surety or the Winnipeg
agent of the latter.

(41 The Surety in such event shall take the Contractor’s place in all respects, shall be bound by all terms and conditions of the
Contract Documents and shall be paid by the City in accordance with the terms of the Contract for all Work performed by it.

(51 In case the Surety does not within Fourteen (14) Calendar Days exercise its right and option to assume the Contract as afore
said or in the event that there is no Surety, then the City shall have the power to complete by contract or otherwise as it
may determine, the Work hereinbefore referred to or such portion of it as the City may deem necessary, and the Contractor
agrees that the City shall have the right to take possession of and use any of the materials, Plant, supplies and property of
every kind provided by the Contractor for the purpose of the Work and to procure other Plant and materials for the completion
of the same. The City shall not be required to obtain the lowest price for the Work taken over from the Contractor.

(6) In case the cost to the City, as certified by the Commissioner, of completing the Work or portion thereof as aforesaid, be
less than the amount to which the Contractor would have been entitled under the Contract for so doing, the Contractor shall
have no claims in respect thereof against the City, but if such certified cost of the Work performed by the City is more than
the amount to which the Contractor would have been entitled under the Contract for the same Work, then the City shall have
a claim against the Contractor for all additional costs of the Work which have been incurred by the City in addition to the
amount of any liquidated damages that the City is entitled to hereunder from the date fixed for the Total Performance of the
Work in the Contract Documents and the Contractor shall pay the amount of such additional cost of the Work together with
liquidated damages as provided for herein to the City upon Notice from the Commissioner setting Out the amount so due.
When any particular part of the Work is being carried on by the City, by contract or otherwise, under the provisions of this
Clause, the Contractor shall continue the remainder of the Work in conformity with the terms and conditions of this Contract,
and in such manner as in no way to hinder or interfere with the persons, Other Contractor, Contractors, or workmen employed
by the City.

GC.8.05 Effect of Taking the Work out of the Contractor’s Control:

Ill The taking of the Work or any part thereof out of the Contractor’s control pursuant to GC.8.04 shall not relieve or discharge
the Contractor from any obligation under the Contract or imposed upon him by law except the obligation to complete the
performance of that part of the Work that was taken out of the Contractor’s control.

(21 If the Work or any part thereof is taken out of the Contractor’s control pursuant to GC.8.04, all Plant and material and the
interest of the Contractor in all licences, powers and privileges acquired, used or provided by the Contractor under the Con
tract shall be assigned by the Contractor to the City without compensation to the Contractor.

(3) When the Contract Administrator certifies that any Plant, material, or any interest of the Contractor referred to in GC.8.05 (1)
above is no longer required for the purposes of the Work, or that it is not in the best interest of the City to retain that Plant,
material, or interest, it shall revert to the Contractor.

GC.8.06 Delay in Completing Contract:

(1) Time shall be deemed to be of the essence for this Contract.

(2) The Contractor shall be required to complete the Work in accordance with the Contract Documents and to the satisfaction
of the Contract Administrator by the day fixed for the Total Performance of the Work in the Contract Documents.

131 Unless otherwise specified in the Supplemental Conditions, should the Contractor fail to complete the Work in accordance
with the Contract Documents and to the satisfaction of the Contract Administrator by the day fixed for the Substantial Perfor
mance of the Work in the Contract Documents, the Contractor, subject to GC.8.05 hereof, shall pay the City the sum stipu
lated in the Supplemental Conditions as liquidated damages for each and every Working Day following that day fixed for the
Substantial Performance of the Work in the Contract Documents and ending on the day immediately preceding the day that
Substantial Performance of the Work has been achieved and is so certified by the Contract Administrator.

(41 Should the Contractor be delayed in the completion of the Work by reason of strikes, lock-outs (including lock-outs decreed
by a recognized contractor’s association for its members of which the Contractor is a member), an act of God, or any other
cause which the Contractor satisfies the Commissioner to be totally beyond his control or any cause within the Contractor’s
control which the Commissioner has determined justified the delay, then the time for completion shall be extended for a period
of time equal to the time lost due to such delays.

(5) No extension for delay shall be approved unless a written Notice of the claim is received by the Contract Administrator from
the Contractor within Seven 17) Calendar Days of the date on which the cause of delay arose.

(6) Any Notice or claim for extension must state the cause of delay and the length of extension requested.

(7) In the case of a continuing cause of delay only one claim for an extension shall be necessary.

1*
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ARTICLE IX — MEASUREMENT AND PAYMENT
GC.9.01 Contract Prices:

The Contract Price to be paid by the City to the Contractor shall be the sums certified by the Commissioner in the interim
and final Progress Estimates; such sums to be ascertained and determined by the Contract Administrator as follows:

(a) For Unit Price Contracts, upon the basis of the unit prices for the various classes of the Work included in the Schedule
of Prices. These unit prices are gross prices including duty, freight, cartage, Provincial and Federal Taxes and all charges
governmental or otherwise paid and including profit and all compensation which shall be due to the Contractor for sup
plying labour, materials, Plant and supervision, not only for the classifications expressly specified but for those which
have been omitted such as the construction of drains, construction and removal of falsework, backfilling excavations,
drilling test holes, clearing the Site and all details necessarily connected with the completion of the Work and all risks
and contingencies connected therewith. The total amount to be paid to the Contractor for the Work described in the
Contract will be the amount arrived at by measuring the net amount of each class of the Work listed in the Schedule
of Prices, and pricing the same, in accordance with the unit prices therein.

(bI For Lump Sum Contracts, upon the basis of the lump sum price included in the Schedule of Prices. The lump sum price
shall be a gross price including duty, freight, cartage, Provincial and Federal taxes and all charges governmental or other
wise paid and including profit and all compensation which shall be due to the Contractor for supplying labour, materials,
Plant and supervision, not only for the classifications expressly specified but for those which have been omitted such
as the construction of drains, construction and removal of falsework, backfilling excavations, drilling test holes, clearing
the Site and all details necessarily connected with the completion of the Work and all risks and contingencies connected
therewith.

GC.9.02 Increased or Decreased Costs:

(11 The Contract Price shall not be increased or decreased by reason of any increase or decrease in the cost of the Work to the
Contractor which arises as a result of an increase or decrease in the cost of labour, Plant, material or otherwise unless expressly
provided for herein.

(21 Notwithstanding GC.9.02(1) and subject to GC.9.02(4), the Contract Price shall be adjusted in the manner provided in Article
IV — Scope of Work, if any change in a tax imposed under the Excise Act, the Excise Tax Act, the Customs Act, the Customs
Tariff or The Retail Sales Tax Act;

a) occurs after the Time and Date Set for Final Receipt of Bids;

b) applies to material; and

cl affects the cost to the Contractor of that material.

(3) If a change referred to in GC.9.02(2) above occurs, the Contract Price shall be increased or decreased by an amount equal
to the amount that is established, by an examination of the relevant records of the Contractor, to be the increase or decrease
in the cost incurred that is directly attributable to that change.

(41 For the purpose of GC.9.02(2) above, where a tax is changed after the Time and Date Set for Final Receipt of Bids but public
notice of the change has been given by either the Federal or Provincial Minister of Finance before that date, the change shall
be deemed to have occurred before the Time and Date Set for Final Receipt of Bids and the Contractor shall not be entitled
to an increase in the Contract Price.

GC .9.03 Measurement and Payment (Construction):

(1) By the Fourteenth (14th) Calendar Day after the end of any month, or as soon thereafter as possible, the Contract Administra
tor shall, subject to receiving all necessary information from the Contractor, make and deliver to the Commissioner a monthly
or Final Progress Estimate certified by the Contract Administrator and signed by the Contractor setting out the quantity and
value of the Work performed during the preceding month. The signature of the Commissioner thereon will make such Progress
Estimate valid for payment.

(21 By the Seventh (7th) Calendar Day after the end of any month following the month during which authorized Extra Work shall
have been completed and before the Contract Administrator completes the Progress Estimate for that month, the Contractor
shall furnish to the Contract Administrator a statement signed by the Contractor which shall set forth accurately all of the
authorized Extra Work completed during that month and the amount claimed therefor in accordance with the valuation method
set out in GC.4.07. Subject to GC.9.03(4(, every such statement certified by the Contract Administrator shall be final and
binding upon the Contractor.

(31 With regard to the Work specified in the Contract, a monthly Progress Estimate is not to be taken as an accurate setting forth
of the state of the Work. With regard to any claim for payment for Extra Work, it is the intention that any such claim, whether
consisting of labour performed or of material delivered or of both, shall be entirely included in the Progress Estimate for the
month following the month during which such Work was performed.

(4) Should the Contractor have reason to claim that an error has been made in the monthly or Final Progress Estimate or more
particularly in the measurement and payment for Extra Work by the Contract Administrator, the Contractor shall notify the
Commissioner in writing of his contention with respect thereto within Seven (7) Calendar Days of receiving the Progress Esti
mate, and request a determination thereon from the Commissioner. The Contractor shall be paid the amount certified by the
Contract Administrator until a determination has been made by the Commissioner hereunder or in accordance with GC.9.06
hereof.

(5) If the Contractor fails to so appeal to the Commissioner for a determination within Seven (7) Calendar Days of receiving the
Progress Estimate, the Contractor shall be deemed to have waived any said claim. Oral appeals or oral protests shall not amount
to substantial compliance with any of the provisions of this Article.

(6) If the Contractor disagrees with the determination of the Commissioner he must within Seven (71 Calendar Days after receiv
ing Notice of the Commissioner’s determination, notify the Board of Commissioners in writing of his contention with respect
thereto and request that the dispute be referred to Arbitration in accordance with GC.1 1.01.
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(71 In the case of the Contractor’s neglect or failurs to observe fully and faithfully the above conditions, he shall forfeit all right
to any claim for additional payment therefor over and above that approved by the Contract Administrator which the Contrac
tor otherwise might have had, and shall not make any claim in respect thereof, and if made, the City may reject the same
as invalid and he shall not have any right of recovery in respect thereof, at law or otherwise.

(81 It is intended in all matters referred to above that both the Contract Administrator and Contractor shall act promptly.

(91 In accordance with the rules of procedure adopted by Council from time to time, any payment made by the City to the Con
tractor on account of a Progress Estimate shall be less any deduction required to be made by “The Builders’ Liens Act”, and
such other deductions as are authorized by the Contract.

(10) All the foregoing information shall be furnished by the Contractor on behalf of himself and all Sub-contractors before payment
shall be made by the City. The City may make payment to such persons as shall be entitled thereto for any or all amounts
for which the Contractor or any Sub-contractor is shown to be indebted or liable to pay in respect of labour, services, or
materials furnished on the Work. Payment of such amounts shall discharge the City’s liability to the Contractor to the same
extent as payment directly to him.

(ill Payment of monthly Progress Estimates or the Final Progress Estimate by the City to the Contractor shall not be transferable
or assignable in any way as a debt or liability of the City to the Contractor.

GC.9.04 Measurement and Payment: IProduct. Supply and Installation)

(1) Notwithstanding the provisions of GC.9.03 for contracts which include the supply and installation of a product including but
not limited to equipment, pumps, pipes, cable, structural components etc., payment for such product shall be governed by
the payment schedule set out in the Supplemental Conditions. Such payments shall only be made upon title to the product
being transferred to the City. Such payments shall not be transferable or assignable in any way as a debt or liability of the
City to the Contractor.

121 Any Extra Work to be performed in connection with the supply and installation of any product requires the prior written ap
proval of the Contract Administrator in accordance with Article IV hereof. Such Extra Work will be valued in accordance with
the provision of GC.4.07.

GC.9.05 Payment Withheld

(1) The Commissioner may withhold or retain the whole or part of any Progress Estimate to the extent necessary to protect the
City from loss on account of one (1) or more of the following in the event that the Contractor:

(a) abandons the Work; or

(bl is adjudged bankrupt or insolvent; or

Ic) makes a general assignment for the benefit of his creditors; or

(dl should a receiver or liquidator be appointed in respect of his assets; or

(el is in the judgement of the Commissioner not executing or has not been executing the Work, or any part thereof, in a
Sound and workmanlike manner and to his satisfaction and in all respects in strict conformity with the Contract; or

(fI in the judgement of the Commissioner, is not progressing continuously with the Work or any part thereof and in such
a manner as to ensure the proper completion of the Work or any part thereof, within the time stipulated; or

)g) refuses or neglects forthwith, when so ordered, to conduct the Work so as to ensure its completion, in the opinion of
the Commissioner, within the time stipulated; or

lh) has not completed the Work within the time required; or

(i) refuses or neglects to take down, rebuild, repair, alter or amend any defective or unsatisfactory Work, or to remove any
condemned material or workmanship, or to comply with any reasonable order in connection therewith which he may
receive from the Commissioner; or

(j( fails to make prompt payment to his Sub-contractors, his employees or on account of the purchase or rental of material
or Plant; or

(k) fails to promptly secure a discharge of a lien or trust claim served upon the City pursuant to The Builders’ Liens Act; or

(I) persistently disregards any laws, by-laws and statutory regulations; or

(ml fails to sign either a monthly Progress Estimate or the Final Progress Estimate as required under GC.9.03l1 I; or

In) fails to employ or keep a competent Supervisor and necessary assistant on the Work or to replace the Supervisor as
required by GC.5.01(4l; or

lo) fails to comply with the provisions of GC.8.01 (2); or

(p1 commits any other material breach of this Contract which in the opinion of the Commissioner indicates an unwillingness
or inability upon the part of the Contractor to carry out the terms thereof.

(2) Where the Contract Administrator deems it necessary to correct any portion of the Work, the Commissioner may deduct the
difference in value between the Work done and that called for by the Contract from the Contract Price, said amount to be
determined by the Contract Administrator.

GC.9.06 Waiver of Claims:

Subject to GC.9.03(4I, acceptance by the Contractor of payment of the Final Progress Estimate shall constitute a waiver
and release by him of all claims against the City whether for payment for Work done, damages or otherwise arising out of
the Contract.

GC.9.07 Final Payment:

(11 Payment of the Final Progress Estimate shall be subject to all conditions hereinbefore set forth with regard to the payment
of monthly Progress Estimates and upon compliance with the following additional conditions:

I-
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(a) completion of inspection and issue of a Certificate of Total Performance of the Work by the Contact Administrator;
(b) production of a certificate from the Workers Compensation Board stating that full payment has been made to the Board

with respect to all assessments owing;

(c) completion of a Statutory Declaration on the standard form prescribed by the Board of Commissioners.

(2) Payment on account of the Final Progress Estimate, including the holdback made by the City in compliance with The Builders’
Liens Act, shall be paid to the Contractor when the time for filing liens or trust claims has elapsed, unless the City is in receipt
of a lien or trust claim.

(3) Payment of the Final Progress Estimate shall not be made by the City until all claims against the Contractor or any Sub-contractor
for wages, the purchase of material or rental of Plant, work or services performed for the Contractor or for damages, or howsoever
otherwise arising out of or in connection with the Work shall have been paid, vacated or discharged.

(4) Neither the issue of a Certificate of Total Performance or payment of the Final Progress Estimate shall relieve the Contractor
from his responsibility either under Article X hereof or as a result of any breach of this Contract by the Contractor including
but not limited to faulty or defective Work appearing after Total Performance, failure of the Work to comply with the Contract
Documents or the requirement to comply with the terms of any special guarantees set out in the Supplemental Conditions,
nor shall it conclude or prejudice any of the powers of the Contract Administrator or the Commissioner hereunder.

GC.9.08 Cost Records:

(1) The Contractor, at his sole cost and expense, shall provide the Commissioner, when a valuation is required pursuant to GC.4.07,
GC.4.08 or GC.9.02, with every facility for the compilation of cost records, and when required, as aforesaid, shall supply
all data necessary for such purpose from payrolls, time books, invoices, and all other sources from which the Commissioner
may find it necessary to obtain information.

(2) The Contractor, at his sole cost and expense, shall, when a valuation is required pursuant to GC.4.07 or GC.4.08, furnish
the Commissioner with correct statements of number, name, rate and time for each of the persons, and identifying descrip
tion, rate and time for each of the trucks and other equipment, employed or used by him, including expenses for maintenance
and operation.

(3) The Contractor, at his sole cost and expense, shall provide to the Commissioner, when a valuation is required pursuant to
GC.4.07, GC.4.08 or GC.9.02, all such information and evidence, including all necessary mathematical calculations of hold-
back and interest, as shall be reasonably necessary to ensure full and accurate compliance by the City with the requirements
of The Builders’ Liens Act with regard to the disbursement of holdback monies, and more particularly with Section 25 of the
said Act, and shall save harmless and keep indemnified the City against all claims and demands which may be made against
it for losses, damages, or expenses of any kind whatsoever resulting from inaccuracies in the said information or in payments
made pursuant thereto inclusive of the value of all legal services and disbursements required to defend such a claim without
having regard to the fact that legal services have been performed by a salaried employee of the City.

ARTICLE X — WARRANTY
GC.1O.O1 Warranty:

(1) The Contractor, unless specifically stated otherwise in the Contract Documents, shall, at his sole cost and expense, maintain
the Work against any and all defects or deficiencies or otherwise which may arise for a period of one (1) year from the date
of the Certificate of Total Performance.

(2) Upon receipt of written Notice from the Commissioner, the Contractor shall, at his sole cost and expense, remedy any defect
or deficiency or otherwise identified by the Commissioner within the one 11) year period as aforementioned, in the manner
and within the time periods specified in the said Notice. A copy of the said Notice shall be given to the Surety or its Winnipeg
Agent.

(3) The Contractor shall also, at his sole cost and expense, remedy any and all damage that may arise or result from the defect,
deficiency or otherwise referred to in the said Notice or as a result of the correction of same.

(4) If the Contractor fails for any reason whatsoever to remedy the defects or deficiencies or otherwise in the manner and within
the time periods specified in the said Notice, the Commissioner may take all steps necessary to have the defects, deficiencies
or otherwise remedied either by the City’s own forces or by another contractor or contractors. The cost of such remedial
work shall be paid to the City by the Contractor within Seven (7) Calendar Days of receipt of written Notice from the Commis
sioner to the Contractor setting out the amount to be paid. In the event that the Contractor fails to make payment to the
City as required hereunder, the Surety shall make such payment to the City within Seven (7) Calendar Days of receipt of writ
ten Notice from the Commissioner setting out the amount to be paid.

(5) Notwithstanding the generality of the foregoing,

(a) in any case where repairs must be made immediately, by reason of an emergency existing or otherwise, the City shall
have the right to undertake such repairs and charge the cost of making such repairs to the Contractor, except that the
Commissioner shall immediately notify the Contractor and shall withdraw its forces as soon as the Contractor’s forces
assume performance of the repair.

(b) all costs resulting from the need to undertake remedial work during the warranty period as aforesaid, whether by the
Contractor, his Sub-contractor or by the City, as provided herein, shall be borne by the Contractor. In addition, the Con
tractor shall be liable to the City for all expenses, losses or damages incurred by the City as a result of such defects,
deficiencies or otherwise referred to herein or as a result of the Contractor’s failure to meet the warranty requirements
specified herein, including, but without limiting the generality hereof, all costs of engineering, inspecting and testing.

16) Notwithstanding the provisions of this Article, if any statute in force in the Province of Manitoba or in the jurisdiction where
the material was manufactured or if a manufacturer’s warranty extends beyond the warranty period specified in these Con
tract Documents, then the provisions of such statute or manufacturer’s warranty shall apply.
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17) In the event that the Contractor can prove, following completion and payment for the remedial work, that the defect, deficien
cy or otherwise was attributable to a design defect, deficiency or otherwise or resulted from third party damage not attributa-
ble to the Contractor or his Sub-contractors, the City shall promptly reimburse the Contractor for the cost of undertaking
such remedial work. If the Contractor fails for any reason whatsoever to remedy the defect, deficiency or otherwise in the
manner and within the time limit specified in GC.10.01(2), the Contractor shall not be entitled to repayment of the monies
that he is required to pay to the City under GC.10.01141 if the Contractor is later able to establish that the defect, deficiency
or otherwise was due to a design defect, deficiency or otherwise or resulted from third party damage not attributable to the
Contractor or his Sub-contractors.

181 Where, because of adverse weather or other conditions reasonably beyond the control of the Contractor, a component of
the Work cannot be completed but that component does not prevent the balance of the Work from being put to its intended
use, the Commissioner may permit the warranty period to commence prior to the Total Performance of the Contract in the
manner set out in the Supplemental Conditions.

GC.10.02 Acceptance of the Work:

(1) The Contract Administrator shall issue a Certificate of Acceptance of the Work following the expiration of the warranty period
upon:

(a) the satisfactory performance of the Work during the warranty period;

(bI the Contractor remedying all defects, deficiencies or otherwise identified by the Commissioner during the warranty period
in the manner prescribed herein and to the satisfaction of the Commissioner;

(c the successful conclusion of tests required by the City immediately preceding the conclusion of the warranty period.

(21 No certificate other than the Certificate of Acceptance shall:

(a) be deemed to constitute acceptance of the Work or any part or parts thereof; or

(bI be taken as an acceptance of: —

ii the due performance of any or all of the Contract; or

ii) the accuracy of any claim or demand by the Contractor; or

iiil additional or varied work having been ordered by the City.

(31 The Certificate of Acceptance shall not however relieve the Contractor from his responsibilities as a result of any breach of
this Contract by the Contractor, including but not limited to faulty or defective Work appearing after the Certificate of Accep
tance has been issued, failure of the Work to comply with the Contract Documents or the requirement to comply with the
terms of any special guarantees set out in the Supplemental Conditions.

if-
ARTICLE XI — DISPUTES

GC.1 1.01 Arbitration:

Ill If, at any time during the period that this Contract is in force or after the dissolution or determination thereof, any dispute,
difference or question shall arise between the City and the Contractor touching on this Contract or the accounts or transac
tion thereof, or the construction, meaning or effect of these presents or otherwise in relation to the premises, then every
such dispute, difference or question may, with the consent of both the Board of Commissioners and the Contractor, be referred
to three arbitrators, one to be appointed by each party to the reference, and the other to be appointed by the first named
two arbitrators in writing before they enter upon the business of the reference. Either party may notify the other party in writ
ing of its desire to submit the difference, dispute or question to arbitration; and the Notice by the first party shall contain
the name of the arbitrator appointed by the party giving Notice. The party receiving the Notice shall, within 10 days, notify
the party giving the Notice whether or not the receiving party agrees to submit the matter to arbitration. If the party receiving
the original Notice agrees to arbitration, then that party shall include, in his acceptance, the name of the arbitrator appointed
by him. If the party receiving the Notice refuses or neglects to appoint an arbitrator within Ten 1101 days after the other party
shall have appointed an arbitrator, then the arbitrator first appointed shall, at the request of the party appointing him, proceed
to hear and determine the matters in difference as if he were an arbitrator appointed by both parties for that purpose, and
the award or determination which shall be made by the said arbitrator or arbitrators, or the majority of them if there are three
arbitrators, shall be final and binding upon the parties hereto, their successors and assigns.

(21 The arbitrator appointed by the two arbitrators selected by the City, and by the Contractor, shall establish the procedures
under which the arbitration shall proceed, including but not limited to the calling and number of witnesses, submissions in
writing or by hearings, whether either party may be interviewed separately by the panel; and other relevant matters; all within
the requirements of The Arbitration Act of Manitoba; and shall render a decision, and announce awards within the time limits
of the Act.

(3) The City and the Contractor agree that the Arbitration shall not proceed until Substantial Performance of the Work.

(4) The City shall bear all costs and expenses associated with the appointment of its arbitrator. The Contractor shall bear all costs
and expenses associated with the appointment of its arbitrator. The City and the Contractor shall bear all other costs and
expenses associated with the Arbitration equally.
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CITY OF WINNIPEG

SUPPLEMENTAL CONDITIONS

SC:1. General Conditions

In addition to the General Conditions, these Supplemental Conditions
are applicable to the Work of this Contract.

SC:2. Insurance

Further to BI:15 of the Bidding Instructions the Contractor shall
provide the following Insurance Coverage:

(1) Third Party Liability Insurance

Without limiting the generality of GC.7.04 of the General
Conditions, the Contractor shall, during the term of the
Contract, maintain and pay for a third party liability policy,
in the amount of at least one million Dollars ($1,000,000,00)
all inclusive, with the City of Winnipeg being named an
additional named insured, with a cross-liability clause, such
liability policy to also contain a 24 month completed operations
endorsement effective for a 24 month period from the date of
acceptance of the works by the City, and provide a Certified true
copy, or a Certificate of Insurance, of the policy to the City,
prior to commencement of the Works, satisfactory to the
Solicitor. Deductibles must be acceptable to the City and are to
be borne by the Contractor.

(2) Automobile Liability Insurance

The Contractor shall maintain and pay for, during the currency
of this Contract, liability insurance for owned and non-owned
automobiles in an amount of not less than $250,000.00. A
Certified true copy of the policy, or a Certificate of Insurance
shall be provided to the City, prior to commencement of the Works
satisfactory to the Solicitor.

(3) Property Insurance

The contractor shall, during the term of the Contract, provide
and maintain an All Risk Builders Risk Course of Construction
Policy in the amount 100 percent of the total contract price.
This policy is to name the City of Winnipeg as a named insured.
A Certified true copy of the policy, or a Certificate of
Insurance, shall be provided to the City, prior to commencement
of the Work, satisfactory to the Solicitor.
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SC:3 Workers Compensation

The Contractor shall be registered with the Workers Compensation Board
of Manitoba and shall purchase and maintain in good standing Workers
Compensation coverage.

The Contractor shall, within seven (7) Calendar Days of a request by
the Contract Administrator, provide proof of coverage.

SC:4 Bid Evaluation Criteria

Further to 81:24.02 of the Bidding Instructions, award of this
Contract shall be based on the following evaluation criteria:

The City reserves the right to apply any combination of “base bid”’
alternatives, and separately priced items to determine “contract
price”.

SC:5 Completion of Work

Further to BI:12 of the Bidding Instructions, the Contractor shall
complete, to the satisfaction of the City, and have ready for
operation, all the work of this Contract by August 03, 1990.

SC:6 Liquidated Damages

Further to GC:8.06(3) of the General Conditions, the sum fixed for
Liquidated Damages for this Contract is $200.00 per calendar day.

SC:7 Notices

Further to GC.7.06 of the General Conditions, all notices, consents,
approvals, statements, authorizations, documents or other
communications to the City shall be sent to the following addresses:

Civic Properties Department
180 King Street
Winnipeg, Manitoba R3B 3GB

SC:8 Contract Administrator

The Contract Administrator for the Work is Civic Properties,
representing 0. Duncan, P.Eng.
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SC:9 Schedules

9.01 Further to GC.8.01 of the General Conditions, the Contractor shall
submit to the Contract Administrator a Schedule of activities for the
Work containing the following additional information.

A detailed work schedule in the form of a Gantt Chart showing the
start and completion date of each item listed on the Lump Sum
Schedule of Price form, or as required by the Contract
Administrator to be submitted to the Contract Administrator within
14 calendar days from receipt of the letter of intent for the
work.

9.02 Priority scheduling for the Administration buidling boiler room is as
follows:
June 1, 1990, the existing boiler will be fired for the duration. All
system connections, including, but not limited to steam header,
natural gas, feed water, electrical & combustion air must be in place.
Note that boiler room insulation is asbestos and removal must meet
Provincial requirements.

9.03 The stand-by generator shall be relocated with the absolute minimum of
down tine, scheduled to suit the Owner.

SC:1O Warranty

10.01 Further to GC.1O..O1(1) of the General Conditions, the Contractor
shall, at his sole cost and expense, maintain the Work against any and
all defects or deficiencies or otherwise which may arise for a period
of one year from the date of the Certificate of Total Performance.

SC:11 Office Facilities

Further to GC.5.03(1) of the General Conditions, the Contractor shall
supply office facilities meeting the following requirements:

Telephone

SC:12 Responsibility for plant, material & Equipment

Further to GC.6.O1(1) of the General Conditions, the Contractor shall
be at risk for and responsible for the plant, material, & equipment
until Substantial Performance of the Work.
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SC:13 Taxes and Governmental Charges

Further to Article IX of the General Conditions, it is the intention
of the City to claim refunds as applicable for all taxes and charges
governmental. The City shall be entitled to receive all refunds of any
such tax and/or charges governmental paid by the Contractor. The
Contractor shall provide and shall require its Sub-Contractors to
provide all necessary documentation and signature to the City in order
to permit the City to complete its application for the refund.

SC:14 Substantial Performance

Further to GC.1.0l(23), the requirements of Clause 9 of the General
Provision have to be satisfied as part of the Substantial Performance
requirements.

SC:15 Total Performance

Further to GC.1.01(24), the requirements of Clause 10 of the General
Provisions have to be satisfied as part of the Total Performance
requirements.
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SCOPE

1.1 ARCHITECT OR ENGINEER

1. Wherever the word Architect or Engineer is used in the construction
specifications, it shall be replaced with Contract Administrator as
defined in GC.1.O1(8) of the General Conditions, or his agent.

2. COORDINATION AND COOPERATION

2.1 OTHER TRADES

1. Specifications shall be read by all trades to acquaint them with the
nature of the work required. Failure to do so will not relieve them of
any responsibilities for cooperation in coordinating the work and
preventing delay and for the supply and installation of materials
required for this work.

2.2 CUTTING AND PATCHING

1. Each trade shall do all necessary cutting and patching required for
their work. Existing adjacent surfaces shall be accurately matched.
Cutting through any structural member shall only be done with the prior
approval of the Contract Administrator.

2. Perform all cutting and patching required to make the several parts of
the work cone together quickly.

3. MATERIALS

31 C.S.A.

1. All materials, where applicable, shall be CSA approved.

4. SUBMITTALS

4.1 SHOP DRAWINGS

1. The Contractor shall submit for approval, at least five (5) sets of
detailed shop drawings for all work as requested by the Contract
Administrator at the initial site meeting and as required thereafter.
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5. QUALITY CONTROL

5.1 INSPECTING AND TESTING MATERIAL

1. The City reserves the right to inspect and test all materials at its own F
expense and to reject any materials which are not in accordance with the
with the requirements of the specifications. The Contractor shall
furnish, at the Contractor’s expense, such specimens and samples of
materials as may be required for testing.

2. The Contractor shall allow the City to test any equipment, and shall
provide power, fuel or material required for these standard performance
tests on the equipment.

6. CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

6.1 SITE PROTECTION

1. The Contractor shall provide adequate protection to prevent any damage
to existing structures, furnishings, finishes, etc., during
construction. Temporary ramps, barricades, hoardings as required shall
be provided to the approval of the Contract Administrator.

2. The Contractor shall exercise care in the operations relative to the
site. Any unnecessary destruction of the site will not be permitted. The
Contractor shall exercise care in the movement of equipment and
materials especially during wet weather. The Contractor shall be held
responsible for the repair of damages to the site, boulevards, roads,
other pavements, etc., in the surrounding area of the immediate site.

6.2 LAYOUT OF WORK t
1. Without limiting the generality of Clause 4.03 of the General Conditions

the Contractor shall verify all dimensions on the drawings and report
ny discrepancies to the Contract Administrator before starting the
work.

6.3 EXISTING SERVICES AND UTILITIES

1. Further to GC>2.O1 of the General Conditions, it shall be the
responsibility of the Contractor to verify the location of all existing
utilities, pipes and other objects and, if encountered, to adequately
protect them during the construction period, and if disturbed or damaged

.by the Contractor, to have them replaced or reset in their original
position after construction has been completed at the Contractor’s cost.

I
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7. SURVEYS & MEASUREMENTS

7.1. UTILITIES

1. Whenever the Work requires that a public street or lane be cut for
underground works, the Contractor shall before entering on the Work
Site, make application to each utility, or other authorities, and shall
give to the Superintendent of Traffic Services, Traffic Operations
Section of the Streets and Traffic Branch in the Streets and
Transportation Department of the City of Winnipeg, not less than 48
hours written notice of the date on which work is to commence. A copy of
the application and of all notices are to be given to the Contract
Admini strator.

2. The Contractor shall be responsible for all costs of the work to be done
in the cut, the work to restore all underground structures to their “as
found condition”, and to restore the surface area to its original
condition, or better.

3. The Contractor shall supply, erect and maintain all applicable traffic
control devices in accordance with the provisions of the latest edition
of the “Manual of Temporary Traffic Control in Work Areas on City
Streets” issued by the City of Winnipeg. The manual is available from
the Streets and Transportation Department of the City of Winnipeg.

8. PROJECT INFORMATION SIGNS

8.1 SIGNS

1. No project information signs shall be allowed without the written
approval of the Contract Administrator. Any project information signs
approved during construction are to be removed by the Contractor upon
completion of the project.

9. SUBSTANTIAL PERFORMANCE

9.1 INSTRUCTION MANUALS

1. The Contractor shall provide the Contract Administrator with four copies
of all manuals showing:
a) Service Instruction - including a list of spare parts and

replacement parts and the names and addresses of all suppliers.
b) Maintenance Instructions
c) Installation Instructions
d) Operating Instructions
e) Electric Schematics

2. Detailed electrical and electronic circuit diagrams (wiring and
schematic) showing all wiring connections; all electrical component
values; all component parts manufacturers; and servicing procedure for
all electrical and electronic equipment utilized to approval of the
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City. Purchase of the equipment is contingent on the provision of the —

above information.

9.2 OCCUPANCY PERMIT

1. The Contractor shall obtain the Occupancy Permit required under the
Building By-Law, along with the mechanical and electrical Certificate of
Inspection from the City of Winnipeg Environmental Building Inspection
Department.

9.3 APPLICATION FOR SUBSTANTIAL PERFORMANCE

1. Upon completion of the work or upon reaching substantial performance the

Contractor shall complete the attached form C.P.1O Contractors
Application for Substantial Performance.

9.4 INSTRUCTION

1. The Contractor shall instruct the facility operating staff in the use of

all the facility systems to the satisfaction, and in the presence, of

the Contract Administrator.

10. TOTAL PERFORMANCE

10.1 AS-BUILT DRAWINGS {
1. At Total Performance, the Contractor shall provide the Contract

Administrator with two sets of record drawings as 11As-Built” Drawings
and specifications bearing notations of all changes and variations from
the originals.

2. The accuracy of these drawings shall be the responsibility of the
Contractor, who shall bear all expenses of corrections thereto. Final
payment shall not be made until this requirement has been fulfilled.

11. GENERAL DRAWINGS

11.1 DRAWINGS

1. The drawings referred to in these specifications form part of the
contract documents, and are as follows:

12. PARKING

1. Parking is available in the carpark at the usual rates on a first come
basis. Available longer term passes may be less expensive.
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13. USEOFTHESITE

1. The new boiler room and the existing boiler room may be used for site
offices and limited storage. Maintain convenient access to existing
equipment at all times.

2. Level E4 of the carpark may also be used, but care must be taken not to
overload the structure which has a low live load capability.

3. The buildings must be kept operational throughout the construction
period. Note that the Public Safety Building is a 24 hour, 7 days per
week operation.

4. Continually review the use of the site and schedule with the Project
Administrator.

5. Interruption of services must be recognized and scheduled to suit the
Owner’s use of the facilities. Central steam is scheduled to terminate
June 1, 1990. Summer steam is to be maintained with the two existing
boilers, as usual, for domestic water and hot deck coils. Exercise
particular care, and coordinate very thoroughly, all stand-by power
system interruptions.

14. SITE VISIT

1. Carefully review the entire site since no additional compensation will
be provided for conditions which could have been identified by such
examination.
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Form CP—lO/78—12
E

THE CITY OF WINNIPEG

CONTRACTOR’S APPLICATION FOR SUBSTANTIAL PERFORMANCE

For the purpose of acceptance for substantial performance and payment in full (except

holdbacks) the under signed Contractor herewith applies to the Director of Civic Properties

or the designated consultant to proceed with a substantial performance inspection on the

construction of the project known as

______________________________________________________

The undersigned makes the following statements and attaches the following documents and

certificates:

1. Statutory Declarations of Contractor

2. Letter from Workers’ Compensation Board

3. Master keys for building were delivered to the Engineer in a sealed envelope on

4. As-built Drawings

5. Instruction Manuals

6. Mechanical System Balancing Report

7. Electrical Utility Inspection Certificate

8. Mechanical Engineer’s Acceptance of Work

9. Electrical Engineer’s Acceptance of Work

10. Mechanical Instructions to City were given on

____________

to

_________

11. Electrical Instructions to City were given on

___________

to

_________

12. Guarantees above and beyond the one year guarantee period as specified are listed on

separate sheet and

______

sheets of guarantees are attached.

13. Boiler and/or heating plant and pressure vessel certificates (Dept of Labour)

14. Elevator Operation Permit

15. Emergency Power Start—up Confirmation

16. Health Department Approval (Kitchen, Swimming Pool, Septic Field — where applicable)

17. City Permit from the Department of Environmental Planning for Occupancy of Building.

18. We certify that the following readings were carried out in the presence of

Water Meter Date

__________

Reading

Gas Metre
Date

__________

Reading

_______________________

Oil Tank Content Date

__________

Reading

_______________________

Electrical Meters Date

__________

Reading

________________________

19. The list of work orders submitted by your office was checked and we agree that, no/the

following, items are outstanding

20. Due to seasonal conditions we were not able to complete

______

items which are listed

and evaluated on the attached sheet. We estimate the value of work remaining to be $

__________

which is broken down on the attached sheet. This work shall be completed

before

_____________________

21. When building is accepted we intend to cancel fire insurance as follows

22. We certify that performance bond and liability insurance will remain in force until the

end of the one year guarantee period. [
23. The building was occupied by the user on

___________________________

Date Signature

C: \CONSTRUC\CASUBPER.SPC

L
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PART 1 - GENERAL

1.1 RELATED WORK

1.2 PROTECTION
.1 Protect existing items designated to remain and materials designated

for salvage. In event of damage, immediately replace such items or
make repairs to approval of Architect and at no additional cost to
Architect.

PART 2 — PRODUCTS Not applicable

PART 3 - EXECUTION

3.1 PREPARATION
.1 Inspect site and verify with Architect items designated for removal

and items to be preserved.
.2 Locate and protect utility lines. Preserve in operating condition

active utilities traversing site.
.3 Notify utility companies before starting demolition.

3.2 REMOVAL
.1 Remove items indicated.
.2 Do not disturb adjacent items designated to remain in place.
.3 In removal of pavements, curbs and gutters:

.1 Square up adjacent surfaces to remain in place by saw cutting or
other approved method.

.2 Protect adjacent joints and loan transfer devices.

.3 Protect underlying granular materials.

3.3 SALVAGE
.1 Carefully dismantle items containing materials directed or indicated

for salvage. Stockpile salvaged materials at locations directed or
indicated.

3.4 DISPOSAL OF MATERIAL
.1 Dispose of materials not designated for salvage or re—use in work,

off—site.

3.5 RESTORATION
.1 Upon completion of work, remove debris, trim surfaces and leave work

site clean.
.2 Reinstate areas and existing works outside areas of demolition.
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PART 1 - GENERAL

1.1 RELATED WORK
.1 Concrete reinforcement: Section 03200

.2 Cast—in—place concrete: Section 03300

1.2 REFERENCE STANDARDS
.1 Do concrete formwork in accordance with CAN3—A23.1—M77, except where

indicated otherwise.

1.3 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01340.

.2 Clearly indicate method and schedule of construction, materials,

arrangement of joints, ties, shores, liners, and locations of

temporary embedded parts.

PART 2 - PRODUCTS

2.1 MATERIALS
.1 Formwork lumber: plywood and wood formwork materials to

CAN3—A23 . 1—M77.
.2 Form release agent: chemically active release agents containing

compounds that react with free lime present in concrete to provide

water insoluble soaps, preventing set of film concrete in contact

with form.
.3 Form ties: removable or snap—off metal ties, fixed or adjustable

length, free of devices leaving holes larger than 25mm dia in

concrete surface.
.4 Fillets for chamfired corners: 25 mm x 25 mm x maximum possible

lengths.
.5 Polyethylene shall be 4 mil (0.10 mm> thickness.

PART 3 - EXECUTION

3.1 ERECTION
.1 Verify lines and levels before proceeding with forinwork and ensure

dimensions agree with drawings.
.2 Construct formwork to maintain suggested maximum tolerances of

concrete work as listed in Part 1 of ACI Manual of Concrete Practice,

Chapter 24, Recommended Practice of Concrete Formwork (ACI 347—68),

paragraph 2.4 and as follows:
.1 Deviation from horizontal and vertical lines: 1 mm in 500 mm.

.2 Deviation of building dimensions indicated on drawings and

position of columns, walls, and partitions: 6 mm.

.3 Deviation in cross sectional dimensions of columns or beams, or

in thickness of slabs and walls: plus or minus 6 mm.

.3 Camber slabs and beans 2 mm per m of span unless shown otherwise.

Maintain beam depth and slab thickness from cambered surface.
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.4 Obtain Architect’s permission before framing openings in structural
members, which are not indicated on drawings.

.5 Remove forms from foundation supporting walls and beams after
concrete has been allowed to cure a minimum of 14 days.

.6 Align form joints and make watertight. Keep form joints to minimum.

.7 Use 25 mm chamfer strips on external corners of beams (where
exposed).

.8 Apply form release agent on formwork in accordance with
manufacturer’s recommendations. Apply prior to placing reinforcing
steel, anchoring devices and embedded parts. Do not apply form
release agent where concrete surfaces are to receive special finishes
or applied coverings, which are affected by agent. Soak inside
surfaces of untreated forms with clean water. Keep surfaces wet
prior to placing concrete.

3.2 INSERTS/EMBEDDED PARTS/OPENINGS
.1 Provide formed openings where required for pipes, conduits, sleeves,

and other work to be embedded in and passing through concrete
members.

.2 Accurately locate and set in place items which are to be cast
directly into concrete.

.3 Co—ordinate work of other Sections and co—operate with trade involved
in forming and/or setting openings, slots, recesses, chases, sleeves,
bolts, anchors, and other inserts. Do not perform work unless
specifically indicated on drawings or approved prior to
installation.

.4 Install all concrete accessories in accordance with drawings and
manufacturer’s recommendations, straight, level and plumb. Ensure
items are not disturbed during concrete placement.

3.3 FIELD QUALITY CONTROL
.1 Inspect and check completed formwork, shoring and bracing to ensure

that work is in accordance with formwork design, and that supports,
fastenings, wedges and ties and parts are secure.

.2 Inform Engineer when formwork is complete and has been cleaned, to
allow for inspection. Obtain approval prior to placing concrete.

3.4 CLEANING
.1 Clean forms as erection proceeds,to remove foreign matter. Remove

cuttings, shavings, and debris from within forms. Flush completely
with water to remove remaining foreign matter.

.2 During cold weather, remove ice and snow from within forms. Do not
use de—icing salts. Do not use water to clean out completed forms,
unless formwork and concrete construction proceed within a heated
enclosure. Use compressed air or other means to remove foreign
matter.

3.5 FORM REMOVAL
.1 Notify Architect prior to removing formwork.
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.2 Do not remove forms and bracing until concrete has gained sufficient
strength to carry its own weight, construction loads, and design
loads which are liable to be imposed upon it. Verify strength of
concrete by compressive test results.

.3 Remove foruiwork progressively and in accordance with Code
requirements and so that no shock loads or unbalanced loads are
imposed on structure.

.4 Loosen forms carefully. Do not wedge pry bars, hammers, or tools
against concrete surfaces.

.5 Store removed forms, for exposed architectural concrete, in a manner
that surfaces to be in contact with fresh concrete will not be
damaged. Marked or scored forms will be rejected.
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PART 1 — GENERAL

1.1 RELATED WORK
.1 Formwork and falsework: Section 03100
.2 Cast—in—place concrete: Section 03300

1.2 REFERENCE STANDARDS
.1 Do reinforcing work in accordance with CAN3—A23.1—M77.

1.3 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01340.
.2 Clearly indicate bar sizes, spacing, location and quantities of

reinforcement, mesh, chairs, spacers and hangers with identifying
code marks to permit correct placement without reference to
structural drawings; to Reinforcing Steel Manual of Standard
Practice.

.3 Detail placement of reinforcing where special conditions occur.

.4 Design and detail lap lengths and bar development lengths to CSA
CAN3—A23.3—M77, unless otherwise indicated.

.5 Each drawing submitted shall bear signature and stamp of qualified
professional engineer registered in Canada.

1.4 SUBSTITUTES
.1 Substitution of different size bars permitted only upon written

approval of Engineer.

PART 2 — PRODUCTS

2.1 MATERIALS
.1 Reinforcing bars: billet steel, grade 300 & 400 deformed bars to CSA

G30.12—M1977 as indicated on the drawings.
.2 Welded Steel wire fabric: to CSA G30.51972(R1979). Provide in flat

sheets only.
.3 Chairs, bolsters, bar supports, spacers: to CAN3—A23.1—M77 and

adequate for strength and support of reinforcing construction
conditions.

.4 Mechanical splices subject to the approval of the Engineer.

2.2 FABRICATION
.1 Fabricate reinforcing to CAN 3—A23.1—M77.
.2 Fabrication tolerances for reinforcing steel to “Reinforcing Steel

Manual of Standard Practice” metric supplement 1977 by Reinforcing
Steel Institute of Ontario.

.3 Obtain Engineer’s approval for locations of reinforcement splices
other than shown on steel placing of drawings.

.4 Ship bundles of bar reinforcement, clearly identified in accordance
with bar list.
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I.PART 3 — EXECUTION

3.1 PLACING REINFORCEMENT
.1 Place reinforcing steel to CAN—A23.11—M77 and as indicated on

reviewed shop drawings.
.2 Locate mechanical splices as detailed on shop drawings.
.3 Obtain Engineer’s approval of reinforcing steel and position before

placing concrete.
.4 Clean reinforcing before placing concrete.
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PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

1.2 REFERENCE STANDARDS
.1 Do cast—in—place concrete work in accordance with CAN3—A23.1-M77,

except where specified otherwise.

PART 2 - PRODUCTS

2.1 MATERIALS
.1 Cement: to CAN3—A5—M77.
.2 Water, fine aggregates, low density coarse aggregates: to

CAN3—A23 . 1—1177.
.3 Air entraining admixture: to CAN3—A266.1—M78.
.4 Chemical admixtures: to CAN3—A266.2—1178.
.5 Pozzolanic mineral admixtures: to CAN3—A266.3—M78.
.6 Non—shrink grout: premixed compound consisting of metallic

aggregate, cement, water reducing and plasticizing agents, of pouring
consistency, capable of developing compressive strength of 50 MPa at
28 days.

.7 Surface hardener to be “colorumdum” or approved equal.

2.2 CONCRETE MIXES
.1 Proportion normal density concrete to CAN3—A23.1—M77, Clause 14 to

meet the requirements outlined on the drawings.
.2 Provide certification that plant, equipment, and all materials to be

used in concrete comply with the requirements of CAN3—A23.1-M77.
.3 Provide certification that mix proportions selected will produce

concrete of specified quality and yield and that strength will comply
with CAN3—A23.1—M77, Clause 17.5.

.4 Obtain Engineer’s approval before using chemical admixtures other
than those specified.

.5 Use of calcium chloride is not permitted.

.6 Comply with CAN3—A231—M77 Table 8 for use of air entrainment.

PART 3 - EXECUTION

3.1 WORKMANSHIP
.1 Obtain Engineer’s approval before placing concrete. Provide 24 hours

notice prior to placing of concrete.
.2 Place concrete in accordance with CAN3—A23.1—M77.
.3 Ensure reinforcement and inserts are not disturbed during concrete

placement.
.4 Obtain Engineer’s approval of proposed method for protection of

concrete during placing and curing in adverse weather, prior to
placing of concrete.



1
FILE NO. Cast—In—Place Concrete Section 03300

Page 2

.5 Maintain accurate records of poured concrete items to indicate date,
location of pour, quality, air temperature and test samples taken.

3.2 INSERTS
.1 Set sleeves, ties, anchor bolts, pipe hangers and other inserts,

openings and sleeves, in concrete floors and walls, as required by
other trades. Sleeves, openings, etc., greater than 100 mm x 100 mm
not indicated on structural drawings must be approved by Engineer.

.2 No sleeves, ducts, pipes or other openings shall pass through joists,
beams, or columns, except where expressly detailed on structural
drawings or approved by Engineer.

.3 Do not eliminate or displace reinforcement to accommodate hardware.
If inserts cannot be located as specified, obtain approval of all
modifications from Engineer before placing of concrete.

.4 Check locations and sizes of sleeves, openings, etc., shown on
structural drawings with mechanical and electrical drawings.

.5 Set inserts according to design drawing as required by
Non-Destructive Method for Testing Concrete.

3.3 GROUPING DRY PACKING
.1 Grout between steel beams and hollowcore with non—shrinking grout to

manufacturer’s instructions.

3.4 FINISHING
.1 Steel trowel in accordance with CAN3—A23.1—M77 Class A.
.2 Follow with second steel trowelling to produce smooth burnished

surf ace.
.3 Do not sprinkle dry cement or dry cement and sand mixture over

concrete surfaces.

3.5 TOPPINGS/LEVELING GROUT
.1 Apply concrete topping and/or levelling grout over concrete base slab

to CAN3—A23.1—M77. Concrete topping to be 25 MPa minimum compressive
strength, leveling grout to be 20 MPa minimum compressive strength.
Concrete shall be sampled and tested by an approved testing agency.

.2 The concrete base slab shall be cleaned of dirt, dust, grease, oil,
efflorescence or other foreign matter. New precast concrete slabs
and/or new cast-in—place concrete slabs must be thoroughly cleaned by
wire—brooming, scaping, compressed air and vacuuming. Existing slabs
must be cleaned and conditioned by a blast cleaning unit (Blastrac or
equal) and vacuumed as required.

.3 Topping mix shall be reinforced with glass fibre mesh unless
specifically noted otherwise.

.4 All topping shall be laid with as stiff a mix as usable. Water
cement ratio shall not exceed 0.45, use superplasticizer to increase
workability. Special care shall be taken at hollowcore joints to
ensure adequate bond and proper curing of topping/skim coat to
eliminate cracking at hollowcore joints. [
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.5 The topping area shall be placed in separate sequences with at least
24 hours between adjacent areas. The individual areas shall be as
near square as possible and shall not exceed 2000 square feet in any
segment.

.6 Depending upon temperature, drying conditions and requirements of the
bonding agent to be used, precast slabs must be thoroughly soaked
with water for 24 to 48 hours before topping is placed.

.7 Since drying shrinkage must be kept to a minimum, a curing membrane
shall be laid down as soon as possible after finishing trowelling.
In addition the floor area shall be protected from heat and drying by
covering with non—staining tarps. All curing compounds shall be
compatible with the finish flooring adhesive and shall be installed
in accordance with the manufacturers recommendations.

.8 No bumps or hollows will be allowed. Final topping shall be uniform
to within 1/8” as measured with a 10 foot straight edge. Any ridges
between segments shall be ground smooth with hollows filled with an
approved levelling compound.

.9 If any trades are to work over the finished surface with benches or
equipment and materials, all such areas shall be covered with plywood
or other suitable material to prevent damage or pitted cavities from
the dropping of sharp objects. No oil deposits or other foreign
materials shall be allowed to come in contact with the finished
concrete surface particularly unpainted metal subject to rust.

.10 Apply levelling grout to top of precast floors to provide a suitable
base surface for each of the finish flooring products indicated, to
acceptance of flooring trades and Consultant, 20 MPa minimum
compressive strength. The proposed bonding agent, mix design and
application procedures shall be approved by the Engineer prior to
commencement of work.

3.6 BONDING AGENTS
.1 Apply an approved bonding agent (Duraweld—C or equal) to base slab

prior to placing topping as indicated on drawings.
.2 Apply epoxy based bonding agent (Epoxtite Binder or approved equal)

as indicated on drawings.

3.7 DEFECTIVE CONCRETE
.1 Remove defective concrete, blemishes and embedded debris and repair

as directed by Engineer.

3.8 INSPECTION AND TESTING
.1 Inspection and testing of concrete and concrete materials will be

carried out by testing laboratory designated by Owner.
.2 Submit samples of fine and coarse aggregate with proposed mix design

to laboratory in accordance with CAN3-A23.2-M77.
.3 Inspection and testing of concrete and materials shall be done by a

testing agency approved by the Owner and paid for by cash allowance
(Section 00435). Tests shall be in accordance with C.S.A.
Specification CAN3—A23.2—M77. Samples shall be taken and handled
only by the inspection firm. At least three (3) cylinder tests shall
be taken from each concrete pour or for every 75 m3 of concrete
poured, whichever is less. One cylinder shall be tested at seven
days and the remaining two at twenty—eight days.
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.4 Take one additional test cylinder during cold weather concreting.

Cure cylinder on job site under same conditions as concrete it —

represents.
.5 Make at least one slump test for each set of test cylinders taken.

3.9 COLD WEATHER CONCRETING
.1 The following items are minimum requirements for protecting concrete

during and after placement in freezing weather. Except as noted
below, concrete curing and protection to be in accordance with CSA
standard CAN3—A23.1—M77, Section 21.
Before any concrete is placed, all ice, snow and frost shall be
completely removed from all formwork and other surfaces against which
concrete will be placed, and temperature of such surfaces shall be
raised above 10 C for 24 hours minimum prior to concreting. Where
concrete work is to come in contact with the earth, the surfaces of
the earth shall be completely free of frost when the concrete is
placed thereon.

.2 Concrete Aggregates and water shall be heated to not over 80 C.
Concrete shall not be less than 20 C nor more than 30 C in
temperature when deposited. Concrete when placed during freezing
weather (or if freezing is anticipated during curing period) shall
be fully enclosed and the temperature of same maintained at not less
than 20 C for 5 days and not less than 5 C for an additional 5 days.
The Contractor is obligated to provide adequate heating to attain the
specified concrete strengths required prior to stripping or to
provide a concrete mix which will meet the specified stripping
strengths under reduced curing temperatures.

.3 All protecting covering shall be kept clear of the concrete and form
surfaces to permit full circulation of air and shall be maintained
intact for at least 24 hours after the artificial heat is
discontinued.

.4 Heating enclosures shall be strong and windproof, but well
ventilated, and heating units so located as to prevent local
overheating, drying of the concrete, or damage from combustion
gases. Only Herman Nelson heat exchange, fuel oil type heaters will
be acceptable for slabs and flat areas. Units must be vented outside
the building. No direct fired units will be acceptable. [

L
[
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PART 1 - GENERAL

1.1 RELATED WORK
.1 Cast—in—place concrete: Section 03300

1.2 REFERENCE STANDARD
.1 Do masonry work to CAN3—S304—M78 except where specified otherwise.

1.3 PRODUCT DELIVERY, STORAGE & HANDLING
.1 Supplement Clause 3.15.1 of CAN3—S304—M78 as follows:

.1 Ensure that materials are delivered to job site in dry condition.

.2 Store under waterproof cover on pallets or plank platforms held
of f ground by means of plank or timber skids.

1.4 COLD WEATHER REQUIREMENTS
.1 When air temperature is below 5 C take following precautions in

preparing and using mortar:
.1 Heat sand slowly and evenly but do not scorch. Do not use

scorched sand, having a reddish cast, in mortar.
.2 Heat water to 70 C maximum.
.3 After combining heated ingredients maintain temperature of mortar

between 5 C and 50 C until used.
.4 Protect mortar from rain and snow.

.2 When air temperature is below —4 C protect and heat masonry to
maintain air temperature above 0 C on both sides of walls during
operations and for period of 24 hours after.

.3 When air temperature is above —4 C, erect windbreaks to prevent
differential freezing of walls.

.4 Maintain dry beds for masonry and use dry masonry units only. Do
not wet masonry units in winter.

1.5 HOT WEATHER REQUIREMENTS
.1 Protect freshly laid masonry from drying too rapidly, by means of

waterproof, non—staining coverings.

1.6 PROTECTION
.1 Until complete and protected by f lashings or other permanent

construction, keep masonry dry using waterproof, non—staining
coverings that extend over walls and down sides sufficient to protect
walls from wind driven rain.

.2 Protect masonry and other work from marking and other damage.
Protect completed work from mortar droppings. Use non—staining
coverings.

.3 Provide temporary bracing of masonry work during and after erection
until permanent lateral support is in place.

1.7 WORKMANSHIP
.1 Build masonry plumb, level, and true to line, with vertical joints in

proper alignment.
.2 Layout coursing and bond to achieve correct coursing heights, and

continuity of bond above and below openings, with minimum of cutting.
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1.8 EXPOSED MASONRY
.1 Remove chipped, cracked, and otherwise damaged units in exposed

masonry and replace with undamaged units.

1.9 JOINTING
.1 Where concave joints are specified, allow joints to set just enough —

to remove excess water, then tool with round jointer to provide
smooth, compressed, uniformly concave joints.

1.10 BUILDING—IN
.1 Build in items required to be built into masonry.
.2 Prevent displacement of built—in items during construction. Check

for plumbness, alignment, and correctness of position, as work
progresses.

1.11 SUPPORT OF LOADS
.1 Except where drawing requirements are more stringent, comply with

Clause 5.1.4 of CAN3_S3O4M78.

PART 2 — PRODUCTS

2.1 MORTAR MATERIALS
.1 Use same brands of materials and source of aggregate for entire [project to ensure uniformity of colouration and other mix

characteristics.

2.2 MORTAR TYPES
.1 Mortar for interior masonry:

.1 Non—loadbearing: Type N based on Proportion specifications of
CSA A179M—1976.

.2 Mortar for pointing: Type N based on Proportion specifications of
CSA A179M—1976.

2.3 MASONRY REINFORCING & TYING MATERIALS
.1 Metal ties and wire reinforcement: to Clause 3.3.3 of CAN3—S304—M78.
.2 Bar type reinforcement: to Clause 4.5.2 of CAN3—S304.M78.
.3 Bolts and anchors: to Clause 3.6.2 and 4.5.4 of CAN3—S304—M78. V

.4 Corrosion protection: to Clauses 3.3.3.1 and 3.6.2.6 of
CAN3—S304—M78, for metal ties and horizontal reinforcing in exterior
walls. [

2.4 CONCRETE UNIT MASONRY MATERIALS
.1 Standard concrete masonry units to CSA A165.1—M1977. Locations as

V

shown on drawings.
.1 Classification: H/7.5/A/M hollow, normal weight. H/7..51C/M

V

Hollow, light weight.
.2 Size: modular.

IV

V
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PART 3 - EXECUTION

3.1 MEASUREMENT AND MIXING OF MORTAR
.1 Supplement clause 5 of CSA A179M—1976 as follows:

.1 Mix grout to semi—fluid consistency.

.2 Incorporate colour into mixes in accordance with manufacturer’s
instructions.

.3 Use clean mixer for coloured mortar.

.4 Prehydrate 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. Allow to stand
for not less than 1 hour no more than 2 hours then re—mix with
sufficient water to produce mortar of proper consistency for
pointing.

3.2 REINFORCING
.1 In each wythe of following masonry elements install at vertical

intervals 406 mm maximum, horizontal reinforcement comprising two 4.8
mm rods, each rod 25 mm from each face, and lapped 150 mm at each
splice:
.1 Wythes of all masonry in running bond.

3.3 LATERAL SUPPORT AND ANCHORAGE
.1 Comply with Clauses 3.6.3.7 and 5.2 of CAN3—S304—M78.

3.4 BOLTS AND ANCHORS
.1 Embed bolts and anchors solidly in mortar or grout to develop maximum

resistance to design forces.

3.5 LAYING CONCRETE MASONRY UNITS
.1 Bond: running stretcher.
.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.

3.6 CLEANING
.1 Allow mortar droppings on concrete masonry to partially dry then

remove by means of trowel, followed by rubbing lightly with small
piece of block and finally by brushing.

3.7 INSPECTION & TESTING
.1 Mortar.
.2 Concrete Fill.
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PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE
.1 Masonry: Section 04200

PART 2 — PRODUCTS [_
2.1 MATERIALS

.1 Standard concrete masonry units Type A: to CSA A165.1—M1977.
.1 Classification: 11/7.5/AIM.
.2 Size: modular.

.2 Standard concrete mansonry Type C: to CSA A165.1—M1977.
.1 Classification: 11/7.5/C/I’! (lightweight).
.2 Size: as Type A.

PART 3 - EXECUTION

3.1 LAYING CONCRETE MASONRY UNITS
.1 Bond: running stretcher.
.2 Coursing height: 200 mm for one block and one joint except as

indicated.
.3 Jointing: concave where exposed or where paint or other finish

coating is specified.

3.2 CLEANING
.1 Allow mortar droppings on unglazed concrete masonry to partially dry

then remove by means of trowel, followed by rubbing lightly with
small piece of block and finally by brushing.

I
I
I
I
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PART 1 - GENERAL

Structural Steel Section 05120
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Section
Section

and
Section
Section

03300
03300
04200
05500
09900

1.2 REFERENCE STANDARDS
.1 Do structural steel work to CAN3—S16.1--M78 except

otherwise.
.2 Do welding to CSA W59—1977 except where specified

where specified

otherwise.

1.3 DESIGN OF DETAILS AND CONNECTIONS
.1 Design details and connections to requirements of CAN 3—S16.1—M78 to

resist forces, moments and shears indicated on the drawings.

1.4 SHOP DRAWING
.1 Submit shop drawings in accordance with Section 01340.
.2 Clearly indicate shop and erection details including cuts, copes,

connections, holes, threaded fasteners and welds. Indicate welds by AWS
welding symbols.

PART 2 - PRODUCTS

2.1 MATERIALS
.1 Structural steel: To CSA G40.21—M1978 Type 300W, and G40.20M.
.2 Bolts, nuts, and washers: to ASTM A325—76C.
.3 Welding materials: to CSA W59—1977.
.4 Shop paint primer: to CGSB 1—GP—40M.

2.2 FABRICATION
.1 Fabricate structural

accordance with shop
.2 Provide wall anchors
.3 Provide punched holes

other work. Refer to
.4 Reinforce openings to

steel as indicated to CAN 3—S16.1—M78 and in
drawings.
for wall bearing beams unless otherwise indicated.

from 12mm to 25mm in diameter for attachment of
drawings for details and locations.
maintain required design strength.

2.3 SHOP PAINTING
.1 Clean, prepare surfaces and shop prime structural steel to CAN3—S16.1—M78.

1.1 RELATED WORK SPECIFIED ELSEWHERE
.1 Grouting between beams and hollowcore:
.2 Installation of anchors in concrete and masonry:

.3 Miscellaneous metals:

.4 Finish painting:



FILE NO. Structural Steel Section 05120
Pace 2

PART 3 - EXECUTION

3.1 ERECTION
.1 Erect structural steel as indicated to CAN 3—S16.1—M78 and in accordance

with shop drawings.
.2 Obtain written permission of Engineer prior to field cutting or altering

of structural members.
.3 Touch up shop primer to bolts, welds and burned or scratched surfaces at

completion of erection.

I
I
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PART 1 — GENERAL

1.1 MATERIALS
.1 All exterior wall studs shall be 20 gauge studs, track and components

made from cold—formed steel conforming to the requirements of ASTM
A446—GRADE D. The steel shall have a minimum yield of 33,000 psi
(230 MPa).

.2 All studs, track and components shall be galvanized. Coating shall
be no less than G60(Z180).

1.2 FABRICATION
.1 Fabricated components and panels shall be square and braced against

racking. Lifting of preassembled components and panels shall be
performed in a manner to prevent local distortion in any member.

.2 All framing components shall be cut squarely for attachment to
perpendicular members, or as required for an angular fit against
abutting members. Members shall be held positively in place until
properly fastened.

.3 Axial load bearing studs shall be fit securely into top and bottom
tracks, with the end of the stud positioned against the inside track
web.

.4 Attachement of similar and dissimilar components shall be done by
welding, screws, bolts or other approved methods. Wire tying of
structural steel framing shall not be permitted.

PART 2 — PRODUCTS

2.1 DELIVERY AND STORAGE OF MATERIALS
.1 All materials shall be delivered in their original unopened packages,

handled to avoid damage, stored off the ground in a protected area,
covered with tarpaulins or plastic, vented to avoid condensation and
entrapped moisture, until ready for installation. Damaged or
deteriorated materials shall be removed from the premises.

PART 3 - EXECUTION

3.1 ERECTION
.1 Tracks shall be securely anchored to the supporting structure in a

manner which will transfer imposed loads.
.2 Specifications and gauge of the track shall be the same or heavier

than the studs being installed.
.3 Complete, uniform and level bearing support shall be provided for the

bottom track at each bearing stud location. If not provided, install
full size shims below the bottom track at stud locations as needed,
or set bottom track in high—strength grout.
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.4 At intersecting or abutting track joints, abutting pieces of track 1
shall be securely anchored to a common structural element, or they
shall be spliced together.

.5 Splices in axial loaded studs shall not be permitted.

.6 Bridging for walls, if required, shall be installed according to
manufacturers recommendations and to accepted commercial practices.

S El
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PART 1 - GENERAL

1.1 RELATED WORK
.1 Installation of anchors in concrete and masonry: Section 03300

and 04200
.2 Finish painting: Section 09900

1.2 REFERENCE STANDARDS
.1 Do welding work to CSA W59-1977, unless specified otherwise.

1.3 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01340.
.2 Clearly indicate materials, core thicknesses, finishes, connections,

joints, method of anchorage, number of anchors, supports,
reinforcement, details and accessories.

PART 2 — PRODUCTS

2.1 MATERIALS
.1 Steel sections and plates: to CSA G40.21—M1978, type 300W for steel

sections, type 260W for steel plate.
.2 Steel pipe: to CSA B63—1966(R1971) standard weight galvanized and

primed finish.
.3 Welding materials: to CSA W59—1977.
.4 Bolts and anchor bolts: to ASTM A307—76b.
.5 Galvanizing: hot dipped galvanizing with minimum zinc coating.
.6 Shop coat primer: to CGSB 1—GP—40d.
.7 Galvanized primer: zinc rich, ready mix to CGSB 1—GP—181M.

2.2 FABRICATION
.1 Build work square, true, straight and accurate to required size, with

joints closely fitted and properly secured.
.2 Fabricate items from steel unless otherwise noted.
.3 Use self—tapping shake—proof countersunk flat headed screws on items

required to be assembled by screws or as indicated.
.4 Where possible, work to be fitted and shop assembled, ready for

erection.
.5 Exposed welds to be continuous for length of each joint. File or

grind exposed welds smooth and flush.

2.3 SHOP PAINTING
.1 Apply one shop coat of primer to metal items, with exception of

stainless steel, aluminum and those to be galvanized or encased in
concrete.

.2 Use primer unadulterated, as prepared by manufacturer. Paint on dry
surfaces, free from rust, scale and grease. Do not paint when
temperature is lower than 7 C.

.3 Clean surfaces to be field welded; do not paint.
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PART 3 - EXECUTION

3.1 ERECTION
.1 Erect metal work square, plumb, straight, and true, accurately

fitted, with tight joints and intersections.
.2 Provide suitable and acceptable means of anchorage, such as dowels,

anchor clips, bar anchors, expansion bolts and shields, toggles.
.3 Make field connections with high tensile bolts, or weld to CSA

S16—1969 and CSA S16S1—1975.
.4 Hand items to be cast into concrete or built into masonry over to

appropriate trades together with setting templates.
.5 Touch—up rivets, field welds, bolts and burnt or scratched surfaces

after completion of erection. -.

.6 Touch-up galvanized surfaces with zinc primer where burned by field
welding.

3.2 ITEMS
.1 Include fabrications and supply of all metal fabrications including

the following items: Railings, metal ladders, bollards and barrier
rails, all as detailed on drawings.

3.3 MISCELLANEOUS STEEL BRACKETS, ANCHOR BOLTS, SUPPORTS AND ANGLES
.1 Supply for installation by respective trades, steel brackets,

supports, anchor bolts, and angles as indicated. Drill for
countersunk screws and anchor bolts.

[
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PART 1 — GENERAL

1.1 RELATED WORK
.1 Installation of anchors in concrete and masonry: Section 03300

and 04050

1.2 REFERENCE STANDARDS
.1 Do welding work in accordance with CSA W59—1977 unless specified

otherwise.

1.3 DESIGN CRITERIA
.1 Design metal stair, handrails and connections to NBC vertical and

horizontal live load requirements.
.2 Detail and fabricate stairs to NAAMM Metal Stairs Manual 1974.

1.4 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01340.
.2 Clearly indicate construction details, sizes of steel sections and

thickness of steel sheet.
.3 Each shop drawing submitted shall bear the stamp of a qualified

professional engineer registered in Manitoba.

PART 2 - PRODUCTS

2.1 MATERIALS
.1 Steel sections: To CSA G40.21—M1978, Type 300W.
.2 Steel plate: To CSA G40.21—M1978, Type 260W.
.3 Steel pipe: To CSA B63—1966 R1971, Type E, Grade A, standard weight,

schedule 40, seamless black.
.4 Welding materials: To CSA W59—1977.
.5 High strength bolts: To ASTM A325—78a.
.6 Shop coat primer: To CGSB 1—GP—40M.

2.2 FABRICATION
.1 Weld connections where possible, otherwise bolt connections.

Countersink exposed fastenings, cut off bolts flush with nuts. Make

exposed connections of same material, colour and finish as base

material on which they occur.
.2 Accurately form connections with exposed faces flush; mitres and

joints tight. Make risers of equal height.
.3 Grind or file exposed welds and steel sections smooth.

.4 Shop fabricate stairs in sections as large and complete as
practicable.
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2.3 PIPERAIL BALUSTRADES
.1 Construct balusters from 42 O.D. steel tubes as indicated on

drawings.
.2 Fabricate wal]. handrails and brackets as indicated.
.3 Cap and weld exposed ends of balusters and handrails.
.4 Terminate at abutting wall with end flange.

2.4 SHOP PAINTING
.1 Clean surfaces in accordance with Steel Structures Painting Council

SSPC—SP2—63.
.2 Apply one coat of shop primer.
.3 Apply two coats of primer in different colours to parts inaccessible

after final assembly.
.4 Use primer as prepared by manufacturer without thinning or adding

admixtures. Paint on dry surfaces, free from rust, scale, grease.
Do not paint when temperature is below 7 degress C.

.5 Do not paint surfaces to be field welded. [
PART 3 - EXECUTION

3.1 INSTALLATION OF STAIRS
.1 Install plumb and true in exact locations, using welded connections

wherever possible to provide rigid structure. Provide anchor bolts,
bolts and plates for connecting stairs to structure.

.2 Touch up with shop primer to bolts, welds, and burned or scratched
surfaces upon completion of erection.

1:
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PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE
.1 Sealants and Caulking: Section 07900

1.2 SOURCE QUALITY
.1 Identify lumber by grade stamp of an agency certified by the Canadian

Lumber Standard Administration Board.

PART 2 - PRODUCTS

2.1 LUMBER MATERIALS
.1 Except as indicated or specified otherwise lumber shall be softwood,

S4S, moisture content (MC) not greater than 19 pct at time of
installation, in accordance with the following standards:
.1 CSA 0141—1979.
.2 NLGA Standard Grading Rules for Canadian Lumber, effective

1978—07—01.
.3 Manitoba Building Code (NBC) 81—9.23.

.2 Machine stress—rated lumber is acceptable for all purposes.

.3 Glued end—jointed (finger—joined) lumber is not acceptable.

.4 Framing and board lumber: in accordance with Table 9.3.2.A of NBC
1981 except as indicated or specified otherwise.
Stud wall framing: SPY species, NLGA
Standard stud No. 2 grade S4S 15 pct. M.C.

.5 Board lumber, furring, blocking, nailing strips, grounds, rough
bucks, cants, curbs, nailers:
.1 Use S4S material
.2 Board sizes: SPY species. NLGA #2 construction grade.
.3 Dimensions sizes: SPY species, NLGA #2 construction grade.

.6 Spanning members openings: in accordance with Table 9.23.12A except
as indicated or specified otherwise:
.1 Use S4S material
.2 Dimensions sizes: DY species, NGI1A #2 grade S4S 19% M.C.

2.2 INSULATIONS
.1 Mineral fibre: to CSA A101—M1983 un!aced, friction fit, rolls.
.2 Rigid: to CGSB 51—GD-20M.

2.3 VAPOUR BARRIER
.1 Polyethylene film to CAN—51.330N80, 6 mil. tape or sealant for

sealing as recommended by manufacturer. Gummed Papers Ltd. Single
Insulfoil reflective insulation vapour barrier for Sauna walls.

2.4’ FASTENINGS AND HARDWARE
.1 In accordance with Part 9 of NBC 1981 as supplemented by following

requirements except where specific type is indicated.
.2 Nails, spikes and staples to NBC 1978 9.23.3 except:

.1 Use common nails and spiral spikes except where indicated
otherwise.
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.3 Bolts, nut, washer, screw and pin type fasteners with hot-dip
galvanized finish to CSA G164—1965 (R1972) for exterior work,
interior highly humid areas and for pressure—preservative treated
lumber, elsewhere with primer paint finish where installed on
sight—exposed surfaces.

.4 Use surface fastenings of following types, except where specific type
is indicated:
.1 To hollow masonry , plaster and panel surfaces use toggle bolts.
.2 To solid masonry and concrete use expansion shields with lag

screws, jute fibre or lead plugs with wood screws.
.3 To structural steel use bolts through power driven self—drilling

screws, or welded stud-bolts, or explosive actuated stud—bolts.

2.5 WOOD PRESERVATIVES
.1 Surface applied wood preservative:

.1 Wood preservative: copper napthenate or pentachlorophenol base,
water repellant wood preservative clean.

.2 Pressure treated material to be in accordance with C.S.A. 080.15.

2.6 SEALANTS & CAULKING
.1 Sealants and caulking to Section 07900.

2.7 BUILDING PAPERS
.1 Exterior wall sheathing paper: to CAN2—51.32—N77 single ply type,

coated.

PART 3 - EXECUTION

3.1 WOOD FRAME CONSTRUCTION
.1 Comply with requirements of NBC 1981 Section 9.23 except where noted

otherwise.

3.2 ERECTION OF FRAMING MEMBERS
.1 Install members true to line, levels and elevations. Space

uniformly.
.2 Construct continuous members from pieces of longest practical length.
.3 Install spanning members with “crown—edge” up. L

3.3 FURRING & BLOCKING
.1 Install furring and blocking as required to space—out and support

surface applied cabinets, cladding, other work as indicated.
.2 Aligh and plumb faces of furring and blocking to tolerance of 1:600.

3.4 ROUGH BUCKS, NAILERS [.1 Install wood bucks and nailers as indicated including:
.1 Wood bucks and linings around fraes for doors and windows.
.2 Except where indicated otherwise use material at least 13 mm

thick secured with 9.5 mm bolts located within 300 mm from ends
of members and uniformly spaced at 1200 mm between.

.2 Countersink bolts where necessary to provide clearance for other
work.

L
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3.5 ROOF FASCIAS, CANTS, NAILERS AND CURBS
.1 Install wood cants, fascia backing, nailers, curbs and other wood

supports for roofing and sheet metal work, and roof mounted equipment
as indicated.

.2 Secure with galvanized 9.5 mm bolts where indicated, galvanized nails
elsewhere. Locate fastenings within 300 mm from ends and uniformly
spaced between. Space bolts at 1200 mm and nails at 600 mm centres
except where indicated otherwise.

.3 Staple vapour retardant sheet strip to underside of nailers before
installation. Apply strip continuous free of wrinkles and tears,
with at least 200 mm exposed for overlap on roof deck.

3.6 BATT INSULATION INSTALLATION
.1 Install insulation to maintain continuity of thermal protection to

building elements and spaces.
.2 Install insulation to maintain sound attenuation of separation in

building elements and spaces.
.3 Fit insulation closely around electrical boxes, pipes, ducts, frames

and other objects in or passing through insulation.
.4 Do not compress insulation excessively to fit into spaces.

3.7 VAPOUR BARRIER
.1 Install polyethlene on warm side of insulation, staple to framing

members. Lap joints 150 mm and tape seal. Ensure joints are over
framing members.

.2 Ensure continuity of vapor barrier to perimeter and at penetrations.

3.8 SURFACE-APPLIED WOOD PRESERVATIVES
.1 Treat surfaces of material with wood preservative, before

installation. Wherever possible apply preservative after materials
have been cut and fit to size.

.2 Apply preservative by dipping, or by brush or spray to completely
saturate and maintain wet film on surface for minimum 3 minute soak
on lumber and one minute soak on plywood.

.3 Re—treat surfaces exposed by cutting, trimming or boring with liberal
brush application of preservative before installation.

.4 Treat all material as follows:
.1 Wood cants, fascia backing, curbs, nailers, blocking.

3.9 CAULKING
.1 Apply caulking and sealants to Section 07900.



r
FILE NO. Sheet Membrane Waterproofing Section 07110

Page 1

PART 1 - GENERAL

1.1 RELATED WORK

PART 2 - PRODUCTS

2.1 MATERIALS
.1 Bituthene or approved equal.

PART 3 - EXECUTION

3.1 INSTALLATION
.1 Install to areas as indicated on the drawings.
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PART 1 - GENERAL

1.1 RELATED WORK
.1 Rigid Insulation: Section 07212

Mineral Fibre Insulation: Section 07213
Built—up Bituminous Roofing: Section 07510

PART 2 — PRODUCTS

2.1 MATERIALS
.1 Polyethylene film: to CAN2—51.33—M80, Type 1, 0.10 mm thick.

2.2 ACCESSORIES
.1 Joint sealing tape: air resistant pressure sensitive adhesive tape,

type recommended by vapour barrier manufacturer, 50 mm wide for lap
joints and perimeter seals, 25 mm wide elsewhere.

.2 Sealant: to CGSB 19—GP—21M.

.3 Adhesive: compatible with steel studs and vapour barrier.

PART 3 - EXECUTION

3.1 INSTALLATION
.1 Install sheet vapour barrier on warm side of exterior wall and

ceiling assemblies prior to installation of metal liner to form
continuous barrier.

.2 Use sheets of largest practical size to minimize joints.

.3 Inspect sheets for continuity. Repair punctures and tears with
sealing tape before work is concealed.

3.2 EXTERIOR SURFACE OPENINGS
.1 Cut sheet vapour barrier to form openings and ensure material is

lapped and sealed to frame.

3.3 PERIMETER SEALS
.1 Seal perimeter of sheet vapour barrier as follows:

.1 Apply continuous bead of sealant to substrate at perimeter of
sheets.

.2 Lap sheet over sealant and press into sealant bead.

.3 Install staples through lapped sheets at sealant bead into wood
substrate.

.4 Ensure that no gaps exist in sealant bead. Smooth out folds and
ripples occurring in sheet over sealant.

3.4 LAP JOINT SEALS
.1 Seal lap joints of sheet vapour barrier as follows:

.1 Attach first sheet to substrate.

.2 Apply continuous bead of sealant over solid backing at joint.

.3 Lap adjoining sheet minimum 150 mm and press into sealant bead.

.4 Ensure that no gaps exist in sealant bead. Smooth out folds and
ripples occurring in sheet over sealant.
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PART 1 — GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE
.1 Roof insulation: Section 07510
.2 Insulation for mechanical work: Division 15

PART 2 - PRODUCTS

2.1 INSULATION
.1 Expanded polystyrene: to CGSB 51-GP—20M, Dow Styrofoam SM, RSI

indicated.

2.2 ACCESSORIES
.1 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.

.2 Protection Board: Fibreboard, to CSA A247—M1978, type 2, standard,
12 mm thick, uncoated.

PART 3 - EXECUTION

3.1 WORKMANSHIP
.1 Install insulation after building substrata materials are dry.
.2 Install insulation to maintain continuity of thermal protection to

building elements and spaces.
.3 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.

.4 Offset both vertical and horizontal joints in multiple layer
applications.

.5 Do not enclose insulation until it has been inspected and approved by
the Architect.

11
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PART 1 - GENERAL

1.1 RELATED WORK
.1 Rigid Insulation: Section 07212

PART 2 — PRODUCTS

2.1 INSULATION
.1 Mineral fibre: to CSA A101—M1983, Type 1A.

PART 3 — EXECUTION

3.1 INSULATION INSTALLATION
.1 Install insulation to maintain continuity of thermal protection to

building elements and spaces.
.2 Fit insulation closely around pipes, ducts, frames and other objects

in or passing through insulation.
.3 Do not compress insulation to fit into spaces.
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PART 1 — GENERAL

1.1 RELATED WORK {
.1 Steel Studs: Section 05410

Rigid Insulation: Section 06100
Sheet Metal Flashing and Trim: Section 07600
Sealants: Section 07900

1.2 SHOP DRAWINGS
.1 Submit shop drawings for review prior to construction.
.2 Shop drawings shall show clearly the location of various cladding

units, section designations, finishes, quantities and any other
information required for erection purposes.

1.3 DESIGN
.1 Design all preformed wall panels to conform to the National Building

Code of Canada.

PART 2 — PRODUCTS

2.1 MATERIALS
.1 Prefinished v—rib metal liner wall panels shall have a minimum base

steel thickness of 0.91 mm.
.2 Z—bars and/or subgirts shall be fabricated from zinc coating of ZF075

and a minimum base steel nominal thickness of 1.22 mm (0.048 inches).
.3 Trim shall be fabricated from the same material, thickness, and

finish as the respective interior sheets to the extent indicated on
the drawings.

.4 Fasteners shall be supplied in accordance with the manufacturer’s
recommendations to meet the load requirements outlined, and to
maintain a weather—resistant installation.

.5 Caulking TS763 for all exposed joints.

PART 3 - EXECUTION

3.1 MATERIAL HANDLING f
.1 Exercise care in packaging, shipping, storing, handling and placing

the panels to prevent damage likely to impair the adequacy or
appearance of the material in the finished structure.

.2 Damaged material shall be replaced or corrected to the approval of
the Engineer and any costs incurred shall be borne by the parties
responsible for the damage.

U
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3.2 ERECTION
.1 Erection of the panels shall be performed by erection forces

competent in this work. Upon request, submit proof of such
competence to the satisfaction of the Engineer.

.2 A ribbon of sealant shall be laid on the face of the supports at the
top and bottom of the panel and around perimeter of doors, sash,
etc. The liner sheet shall be pressed tightly against the sealant
and fastened to form an adequate seal between the liner and the steel
supports.

.3 Z—bars and/or subgirts, and liner sheet shall be fastened to the stee
studs as per manufacturer’s standards.

.4 Touch up with matching paint any minor paint abrasions at screw
fasteners and lap joints to the satisfaction of the Engineer.

.5 At the completion of the work of this division, remove any excess
materials, debris and equipment pertaining to the work of this
division from the site.

.6 This contractor shall remove undue grime and dirt from panels by dry
riping the panels as the material is erected.
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PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE
.1 Wood cant strips, blocking, curbs, nailing strips: Section 06100
.2 Metal flashing and trim: Section 07610
.3 Duct pipe penetration: Division 15

1.2 REFERENCE STANDARDS
.1 Do roofing work to applicable standard in C.R.C.A. Roofing

Specifications manual, except where specified elsewhere.

1.3 WARRANTY
.1 Contractor hereby warrants built—up roofing in accordance with GC 24,

but for two years.

PART 2 - PRODUCTS

2.1 MATERIALS - FLAT ROOF
.1 Felts and sheets:

.1 Saturated roofing felts: No. 5 asphalt saturated, plain and
perforated, to CSA A123.3—N1979.

.2 Dry sheathing: to CGSB 9—GP—2A.

.3 Protection board: asphalt impregnated wood fiberboard 1/2”
thick.

.2 Bitumens:
.1 Bitumen: Type 1 asphalt to CSA A123.4—M1979.
.2 Roofing cement: asphalt to CGSB 37—GP—5M.
.3 Sealing compound: to CGSB 37—GP—29M.

.3 Roof insulation:
.1 Polystyrene: to CGSB—41—GP—14A and CGSB—51—GP—20M Type 4,

shiplapped edges, 24” x 48” sheets, thermal resistance 5.00 per
inch (R—10).

.4 Roofing Gravel: 3/16” to 3/4” size well graded, sound, hard washed
stone, no sharp edges.

.5 Vapor retardant: two plies perforated roofing felt.

.6 Bituminous flashing: four plies perforated roofing felt.

.7 Cant strips: asphalt impregnated wood fiberboard 3” x 3” x 1/2”,
laminated, cut to 45 degrees.

.8 Roofing nails: type and size as required to suit application.

PART 3 - EXECUTION

3.1 WORKMANSHIP
.1 Apply roofing over clean and dry surfaces to Canadian Roofing

Contractor’s Association recommendations and requirements.
.2 Locate kettles so smoke will not discolor building.
.3 Protect surrounding surfaces against damage from roofing work.
.4 Before application of roofing membrane, check if deck is properly

sloped to drains, valleys, eaves and joints in wood deck are solid
and nailed.
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.5 Ensure items projecting through roof are solidly set and cant stri,ps,
reglets and nailing strips are in place.

3.3 APPLICATION - FLAT ROOF
.1 Apply vapor retardant to CRCA Specification SO—yR—i, 2 ply.
.2 Vapor retardant application:

.1 Glaze top surface of vapor retardant if placing of insulation
does not follow immediately.

.3 Apply roof insulations and protection board with insulation adhesive
to manufacturer’s recommendations.

.4 Apply roofing membranes and gravel to CRCA Specification SO1—1, four
ply application.

.5 Apply membrane flashings to CRCA applicable F.L. series
specifications.

.6 Mop in and seal flashings and flanges of items projecting through
membrane.

.7 Install roof area dividers where indicated and as detailed.

3.4 FIELD QUALITY CONTROL
.1 Inspection and testing of roof application will be carried out by

testing laboratory designated by Architect.
.2 Costs of inspection and tests will be paid under cash allowance by

owner.

3.5 PROTECTION OF FINISHED PRODUCT
.1 Where work must continue over finished roofing membrane, protect

surface with minimum 1/2” thick plywood sheets.
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PART 1 — GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE
.1 Wood cant strips, blocking, curbs and nailing strips: Section 06100

.2 Built-up bituminous roofing: Section 07510

.3 Painting: Section 09900

PART 2 — PRODUCTS

2.1 MATERIALS
.1 Galvanized steel sheet: commercial quality to ASTM A526—71 (1975)

with G90 designation zinc coating to ASTM A525—78. Generally 0.5 mm

(26 gauge) minimum.
.2 Prepainted steel: zinc coated steel to ASTM A446 (latest revision)

grade A, zinc coating designation Z—275 with prepainted 5000 series

baked enamel paint finish. Color as selected.

2.2 ACCESSORIES
.1 Plastic cement: to CGSB 37—GP--5M.
.2 Underlay for metal flashing: No. 15 perforated asphalt felt to CSA

A123.6—1953 (R1970)
.3 Sealants: multi—component, polyepoxide urethane to CGSB

Specification 19—GP—24N.
.4 Cleats: of same material, and temper as sheet metal, minimum 2”

wide. Thickness same as sheet metal being secured.

.5 Fasteners: of same material as sheet metal, to CSA B111—1974, flat

heat roofing nails of length and thickness suitable for metal

flashing application.
.6 Washers: of same material as sheet metal, 1 mm thick with rubber

packirigs.
.7 Solder: to ASTM 832—76, 50% tin and 50% lead.

.8 Flux: rosin, cut hydrochloric acid, or commercial preparation on

suitable for materials to be soldered.

2.3 FABRICATION
.1 Fabricate metal flashings and other sheet metal work to applicable

CRCA “FL” series specification.
.2 Form pieces in 8 foot maximum lengths. Make allowances for expansion

at joints.
.3 Hem exposed edges on underside 13 mm. Miter and seal corners with

sealant.
.4 Form sections square, true and accurate to size, free from distortion

and other defects detrimental to appearance or performance.

.5 Apply isolation coating to metal surfaces to be embedded in concrete

or mortar.

2.4 METAL f LASHINGS
.1 Form prefinished flashings, copings and fascias to profiles

indicated.

I-
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2.5 CAP FLASHING
.1 Form prefinished parapet cap flashing to profile indicated.

PART 3 - EXECUTION

3.1 INSTALLATION
.1 Install sheet metal work to CRCA specifications.
.2 Use concealed fastenings except where approved, before installation.
.3 Provide underlay under sheet metal. Secure in placeand lap joints

100 mm.
.4 Counterflash bituminous flashings at intersections of roof with

vertical surfaces and curbs. Flash joints using S—lock forming tight
fit over hook strips, except where otherwise shown.

.5 Lock end joints and caulk with sealant.

.6 Install plastic pans, where shown around items projecting through
roof membrane to CRCA Specification FL—119. Fill pans with plastic
cement.
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PART 1 - GENERAL

1.1 RELATED WORK
.1 Building in and grouting frames in steel stud Section 09250 -

framing1 plasterboard: and 06100
.2 Caulking of joints between frames and other

building components: Section 07900
.3 Finish Hardware: Section 08710
.4 Painting: Section 09900

1.2 SHOP DRAWINGS
.1 Submit shop drawings.
.2 Clearly indicate each type of door and frame, material, steel core

thicknesses, mortises, reinforcements, location of exposed fasteners,
anchors, openings, arrangement of hardware, finishes.

1.3 REGULATORY AGENCIES
.1 Do work to requirements of following standards:

.1 Manitoba Building Code.

.2 “List of Equipment and Materials”, Volume II, Building
Construction by U,L.C.

.3 “Standard Method for Fire Tests of Door Assemblies” by U.L.C.

.4 “Standards Specification for Fire Door Frames” meeting the
performance required by CAN4-S104-N by U.L.C.

.5 “Fire Doors and Windows” by National Fire Protection Association,
Boston, U.S.A.

1.4 FABRICATION STANDARDS
.1 Fabricate doors and frames to Canadian Manufacturing Specification

for Steel Doors and Frames, except where specified otherwise.

PART 2 - PRODUCTS

2.1 STEEL
.1 Zinc wipe coated galvanized steel ASTN #A527 (class designation AOl

Imperial ZFOO1 Metric) or commercial quality cold rolled steel ASTM
1tA568.

2.2 COMPONENT PARTS
.1 Thickness of component parts as follows unless otherwise specified.
.2 Door frames: 1.6 mm for welded frames, 1.2 mm for knocked down

frames, .9 mm for knocked down interior suite frames.
.3 Doors:

.1 Face sheets: 1.2 mm.

.2 Top and bottom channels: 1.2 mm.
.4 Accessories doors and frames:

.1 Lock and strike reinforcements: 1.6 mm.

.2 Hinge reinforcement bottom and mid points: 3.4 mm.

L
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.3 Hinge reinforcement: top—angle 50 mm high x 20 mm leg x 24 mm, 2
mm.

.4 Flush bolt reinforcements: 1.6 mm.

.5 Reinforcements for surface applied hardware: 2.7 mm..

.6 Glass inouldings (non—fire rated doors): either “Snap on Type” or
formed steel (screw fixed) or “Snap—on” type 0.90 mm.

.7 Glass mouldings (fire rated doors): formed steel 0.90 mm.

.8 Mortar guard boxes: 0.80 mm.

.9 Jamb floor anchors: 1.6 mm.

.10 Anchors: “T” strap type, 1.6 mm, “L” type, 1.2 mm, wire type
4.00 mm dia., stirrup—strap type, 50 mm x 250 mm, 1.6 mm. Stud
type, 1.2 mm.

.11 Glazed opening reinforcing: 0.90 mm.

.12 Jamb spreaders: 1.2 mm.

2.3 DOOR CONSTRUCTION
.1 Exterior doors: apply waterproof filler at top channel. Provide

insulated core to R.S.I. of 1.76.

2.4 LABELLED FIRE DOORS
.1 Provide labelled doors and frames for openings requiring fire

protection ratings as scheduled and generally in the following
locations: corridors, stairwells, fire walls and fire separations,
and to storage and mechanical rooms.

2.5 FRAMES
.1 Mitered or mechanically jointed and continuously welded on the inside

of the profile. Welded joints to be ground to a smooth uniform
finish. Provide knocked down frames with corner clips located in
jamb sections.

.2 Glazed openings: glazing bead, formed channel, minimum 16 mm high,
accurately fitted at corners and fastened to frames sections with
countersunk oval head sheet metal screws at 0.457 mm maximum. 50 mm
from each end.

.3 But joints of mullions and transoms: accurately cope, securely weld
and grind smooth.

.4 Blank, reinforce, drill and tap for mortised butts and strike.
Protect cutouts in masonry and concrete with mortar and guard boxes.
Reinforce for surface mounted hardware. Prepare each door fro rubber
bumpers, three for single door openings, two for double door
openings.

.5 Top hinge reinforcement: weld in top hinge reinforcement with 20 mm
leg to hinge reinforcement, 24 mm to frame.

.6 Insulation: provide mineral fibre insulation all frame cavities
including head and jambs.
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2.6 FRAME ANCHORS
.1 Frames for installation in stud partitions shall be provided with

steel anchors of suitable design. For installation inside each jamb
as follows:
.1 Frames up to 2300 mm height — 4 anchors.
.2 Frames 2300 mm to 2450 mm — 5 anchors.
.3 Frames over 2450 mm — 5 anchors, plus one (1) additional for each

600 mm or fraction thereof over 2450 mm.

2.7 SHOP PRIMING
.1 Door and frames: chemically treat for good paint adhesion and all

visible surfaces with a corrosion resistant steel primer all doors
and frames made from C.R.S. Factory apply touch—up at those areas
where coating has been removed due to grinding all doors and frames
made from zinc wipe coated galvanized steel.

PART 3 - EXECUTION

3.1 INSTALLATION
.1 Install hollow metal frames and glazed screens plumb and square, with

a maximum diagonal distortion of 1.6 mm. Ensure frames are securely
and rigidly anchored to adjacent construction.

.2 Co—ordinate the installation of glass and glazing.

.3 During installation, touch up all scratched or damaged surfaces.

.4 Installer to ensure exterior frames fully insulated before
installing. Remedy as required. (

3.2 REQUIRED INSTALLATION
.1 The installation of all hollow metal doors and their required

hardware to hollow metal frames shall be the responsibility of the
supplier only and shall be included as part of the supply for this
section.

Iz

**************************************END**************************************
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PART 1 - GENERAL

1.1 RELATED SECTIONS
.1 Hardware: Section 08710

1.2 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01300.
.2 Indicate materials and large scale details for head, jamb, and sill,

profiles of components, elevations of unit, anchorage details,
description of related components.

1.3 DESCRIPTION
.1 The entry system shall be comprised of the doors and the frame

assembly. The doors shall have hinges, bottom weather—strip and
shall be fully prepared for lock hardware. The frame assembly shall
include jambs, weather—strip, threshold and corner seals.

PART 2 - PRODUCTS

2.1 MATERIALS
.1 Wood members: to CSA 0132.111—1977, with electrostatic coating and

paint finish.
.2 Sheet steel: commercial grade (cold rolled) to ASTM A36—72, Class 1,

or commercial grade to ASTM A526.71 (1975) with W25 (wiped) zinc
finish.

.3 Insulation: foamed—in—place polyurethane 0.95 to 1.18kg density.

.4 Extruded aluminum threshold: manufacturers standard profile 12mm
high maximum, clear anodized, and incorporating thermal break.

.5 Sealants: in accordance with Section 07900, paragraph 2.1.4.1,
colour selected by Consultant.

2.2 FABRICATION
.1 Manufacture entry door system using materials and meeting performance

tests as specified in CGSB 82—GP—5 and in accordance with the
National Building Code.

.2 Door system shall have passed the: ASTM E331 Water Resistance Test
and ASTM E283 Air Infiltration Test.

.3 Door panel faces: 0.60mm minimal thickness, sheet steel galvanized
and prime coat for paint finish.

.4 Exterior door: 35mm, insulated steel.

.5 Lock preparation: refer to Section 08710.

.6 Frame: metal clad wood, brown colour.

.7 Brace frames to maintain squareness and rigidity during shipment and
installation.
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PART 3 - EXECUTION

3.1 INSTALLATION [
.1 Set entry units in prepared openings plumb, square and level, free

from warp, twist or superimposed loads.
.2 Secure work adequately and accurately to structure in required

position, in manner not restricting normal movement of door.

3.2 SEALS AND CAULKING
.1 Seal joints between frame member and framed opening with sealant to

provide weathertight seal at outside and air/vapour seal at inside.
.2 Apply sealant in accordance with Section 07900. Conceal sealant

within components except where exposed use is permitted by
Consultant.

F
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PART 1 — GENERAL

1.1 RELATED WORK
.1 Supply and installation of hardware for:

.1 Steel Doors: Section 08250

1.2 REFERENCE STANDARDS
.1 Standard hardware location dimensions in accordance with Canadian

Metric Guide for Steel Doors and Frames (Modular Construction)
prepared by Canadian Steel Door and Frame Manufactures’ Association.

1.3 REQUIREMENTS OF REGULATORY AGENCIES
.1 Use ULC listed and labelled hardware for doors in fire separations

and exit doors.

1.4 HARDWARE LIST
.1 Submit hardware schedule in accordance with Section 01300.
.2 Indicate hardware proposed, including make, model, material,

function, finish and other pertinent information (lockset supplied by
Owner).

1.5 MAINTENANCE DATA
.1 Provide maintenance data, parts list, and

manufacturer’s instructions for each type door closers, door holders
and fire exit hardware.

.2 Brief maintenance staff regarding proper care, cleaning, and general
maintenance.

1.6 MAINTENANCE MATERIALS
.1 Supply two sets of wrenches for door closers locksets and fire exit

hardware.

1.7 DELIVERY AND STORAGE
.1 Store finishing hardware in locked, clean and dry area.
.2 Package each item of hardware including fastenings, separately or in

like groups of hardware, label each package as to item definition and
location.

.3 Maintain inventory list with hardware schedule.

PART 2 - PRODUCTS

2.1 Hardware Items
.1 Hinges: FBB179, 4 1/2” x 4”, C15, NRP
.2 Flushbolts: HA1250, 12”
.3 Lockset: supplied by Owner.
.4 Lockguard Deadbolt: supplied by Owner.

2.2 FASTENINGS
.1 Supply screws, bolts, expansion shields and other fastening devices

required for satisfactory installation.
.2 Exposed fastening devices to match finish of hardware.
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.3 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 cover fasteners.

PART 3 - EXECUTION

3.1 INSTALLATION INSTRUCTIONS [
.1 Furnish metal door and frame manufacturers complete instructions and

templates for preparation of their work to receive hardware.
.2 Furnish manufacturer’s instructions for proper installation of each

hardware component.
.3 Install hardware at following heights from finished floor to center

line of item:
Door pull: 1140mm
Push plate: 1140mm
Door bar: 1070mm
Door knob: 1015mm
Dead lock: 1525mm
Panic bolt: 1015mm

3.2 BUTTS
.1 Hang doors on 1—1/2 pair butts for doors up to 900mm wide and 2200mm

high. For doors over 900mm wide and 2200mm high then 2 pair butts.

3.3 LOCKS AND LATCHSETS
.1 Install to suit owner’s material.
.2 Use sleeves in hollow metal doors.

U
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PART 1 - GENERAL

1.1 GENERAL DESCRIPTION
.1 This work includes the following:

.1 Framing, stucco wire, pre—finished control joints, reveals,

stops, etc.

1.2 RELATED WORK SPECIFIED ELSEWHERE
.1 Exterior wall framing: Section 04200

and 09250
.3 Insulation and vapour barrier: Section 07212

and 07190

1.3 SAMPLES
.1 Provide on—site sample, minimum 900 x 900 mm.
.2 Architect will inspect sample, give approval or instruct as to

changes if finish is not as intended.
.3 Do not commence work until Architect has approved sample.

PART 2 - PRODUCTS

2.1 MATERIALS
.1 Stucco wire: standard type 2 x 2 x 16/16 gauge galvanized.
.2 Plaster stops: standard manufacture, galvanized, square nosed 0.6 mm

sheet metal perforated flanges.
.3 Pre—finished Steel Control Joints/Reveals, Pre—finished sheet stud,

0.6 mm thick, colours selected, to shapes and dimensions as detailed
on drawings.

.4 Metal lath: diamond mesh, not less than 7.48 kg/.84 m2, galvanized
fabricated from expanded sheet steel, clearly identified as to
weight.

.5 Tie wire: galvanized, soft—annealed wire, 1.2 mm.

.6 Cornerite: standard manufacture, galvanized expanded 0.4 mm
(minimum), sheet with 75 mm legs.

.7 Striplath: standard manufacture, galvanized expanded 0.4 mm
(minimum), diamond mesh sheet steel, 100 mm wide.

.8 Sand: clean, coarse, sharp, well screened conforming with CSA
Specification A—82.57--1977.

.9 Lime: hydrated finishing lime conforming with current CSA
Specification A—82.44—1950 (Type N).

.10 Cement: to CAN3—A5—M77, Symbol 10.

.11 Water: clean, fresh, potable, free from deleterious matter.

.12 Stucco base coat: neat base, water/weather resistant cement plaster
requiring only the addition of sand aggregate and water. Colour as
determined by sample panel.

.13 Stucco base coat admixture: latex based, specifically formulated for
exposed aggregate bonding mixture.
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.14 Silicone Water repellant coating: to CGSB 58—GP—1M.

2.2 MIXING
.1 Proportioning and mixing of materials shall be in strict conformance

with material manufacturer’s instructions.

.2 .As recommended by material manufacturer, mix exposed aggregate bed

coat using approved latex admixture in quantity to produce a base

coat which will securely hold stone aggregate specified.

PART 3 — EXECUTION

3.1 METAL LATh
.1 Apply metal lath with long dimension across supports; stretch taut;

locate end joints over framing members; stagger end joints in

alternate courses; on vertical surface lap lower sheet over upper

sheet.
.2 Lap ends no less that 25 mm. Where end laps are made between

supports, secure adequately with tie wire. Lap sides 37 mm.

.3 Wire tie metal lath 150 mm o.c. to framing members. Staple or nail

stucco wire to strapping at maximum 300 mm o.c along strapping. [
.4 Reinforce corners with purpose made reinforcement angles. -

3.2 STUCCO WIRE
.1 Install stucco wire with long dimension horizontal, lapping all

joints at least 1 mesh but not less than 25 mm lapping all upper

courses over lower courses, and lapping all ends.

.2 At exterior corners, wrap stucco wire around corner and reinforce

with external corner reinforcement.
.3 At interior corners, fold wire through corner and reinforce with

interior corner reinforcement.

3.3 PRE-FINISBED METAL CONTROL JOINTS/REVEALS
.1 Build in pre-finished vertical and horizontal stucco reveals at

spacing indicated. Secure control joint in place, straight and true,

in continuous lengths for each joint.

3.4 ACCESSORIES
.1 Erect accessories straight, plumb, level, rigid and in the proper

plane. Use full length pieces to minimize joints. Fit lengths

together without gaps, accurately align and rigidly secure each side

of joints. Mitre and fit corners accurately, without rough edges.

.2 Provide corner beads at external angles. Secure into position at

maximum 225 mm.
.3 Provide casing beads wherever stucco terminates and abuts other

surfaces and where specifically call for on drawings.

1
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3.5 STUCCO
.1 Apply scratch coat in sufficient thickness to completely imbed metal

lath/stucco wire, with sufficient pressure to form good bond.
Scratch in horizontal direction to provide mechanical key for next
coat and allow to set. Maintain continuously moist for 48 hours,
using fog spray, permit to dry thoroughly.

.2 Apply brown/bed coat, mixed with specified additive, in thickness to
provide good setting bed for stone aggregate. Offset joints in brown
coat at least 150 mm from scratch coat joints.

.3 Cut base coats away from grounds, frames, and projections through
stucco, to allow shrinkage without restriction.

.4 Apply stucco finish coat minimum 3.2 mm thick with a ‘brush dash’
application, smooth texture finish coat to Architect’s approval.

.5 Tolerances: true and even, level to within 3 mm in 1500 mm; finished
surface free of tool marks and other blemishes.

3.6 SILICONE CLEAR WATER REPELLANT COATING
.1 1st coat: 5% clear silicone solution.

2nd coat: 5% clear silicone solution.

3.7 CLEAN UP
.1 Upon completion of this work, thoroughly clean and remove surplus

plaster materials.
.2 Inspect adjacent surfaces and remove all traces of spilled, splashed

plaster.

3.8 CONTROL JOINT/REVEAL ADJUSTMENT
.1 Roof spandrels and parapet heights as shown on the drawings have been

based upon a roof insulation thickness with RSI of .87 per 25 mm.
Where a roof insulation of lesser RSI value per 25 mm is used, the
insulation will be of greater overall thickness and in this case roof
spandrels and parapet heights shall be increased to maintain the
minimum dimension at the parapet as shown on the drawings. The
horizontal control joints in the stucco spandrels will also be
adjusted to maintain the continuity of design relationship.

**************************************END**************************************
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PART 1 - GENERAL

1.1 RELATED WORK
.1 Metal Stud System: Section 05410

1.2 REFERENCE STANDARDS
.1 Do work in accordance with CSA A82.31—M1980 except where specified

otherwise.

PART 2 - PRODUCTS

2.1 GYPSUM BOARD
.1 Plain: to CSA A82.27—M1977 standard and Type X indicated thickness, {maximum practical length.

2.2 METAL FURRING AND SUSPENSION SYSTEMS
.1 Metal furring runners, hangers, tie wires, inserts, anchors: to CSA

A82.30—M1980, galvanized.
.2 Drywall furring channels: 0.5 mm core thickness galvanized steel

channels for screw attachment of gypsum board.
.3 Resilient clips, drywall furring: 0.5 mm base steel thickness,

galvanized, for resilient attachment of gypsum board.

2.3 FASTENINGS AND ADHESIVES
.1 Nails, screws and staples: to CSA A82.31—M1980.
.2 Laminating compound: to CSA A82.31—M1980, asbestos—free.

2.4 ACCESSORIES
.1 Casing beads, corner beads fill type: 0.5 mm base thickness

commercial grade sheet steel with Z275 zinc finish to ASTM A525M—80,
perforated flanges; one piece length per location.

.2 Insulating strip: rubberized, moisture resistant, 3 mm thick closed
cell neoprene strip, 12 mm wide, with self sticking permanent
adhesive on one face, lengths as required.

.3 Joint compound: to CSA A82.31—M1980, asbestos—free.

2.5 FINISH [.1 Texture finish: asbestos—free standard white texture coating and
primer—sealer, recommended by gypsum board manufacturer.

U
PART 3 - EXECUTION

3.1 SUSPENDED AND FURRED CEILINGS (
.1 Erect hangers and runner channels for suspended gypsum board ceilings

in accordance with CSA A82.31—M1980 except where specified otherwise.
.2 Install work level to tolerance of 1:1200.
.3 Frame with furring channels, perimeter of opening.

L
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3.2 WALL FURRING
.1 Furr duct shafts, beams, columns, pipes and exposed services where

indicated.

3.3 GYPSUM BOARD APPLICATION
.1 Do not apply gypsum board until bucks, anchors, blocking, electrical

and mechanical work are approved.
.2 Apply single layer gypsum board to metal furring or framing using

screw fasteners. Maximum spacing of screws 300 mm 0/c.

.3 Apply Type X gypsum board where indicated, to obtain required fire
rated assemblies.

3.4 ACCESSORIES
.1 Erect accessories straight, plumb or level, rigid and at proper

plane. Use full length pieces where practical. Make joints tight,
accurately aligned and rigidly secured. Mitre and fit corners
accurately, free from rough edges. Secure at 150 mm or use contact
adhesive for full length.

.2 Install casing beads around perimeter of suspended ceilings.

.3 Install casing beads where gypsum board butts against surfaces having

no trim concealing junction and where indicated.

3.5 ACCESS DOORS
.1 Install access doors to electrical and mechanical fixtures specified

in respective Sections.
.2 Rigidly secure frames to furring or framing systems.

3.6 TAPING AND FILLING
.1 Finish face panel joints and internal angles with joint system

consisting of joint compound, joint tape and taping compound

installed according to manufacturer’s directions and feathered out

onto panel faces.
.2 Finish corner beads and trim as required with two coats of joint

compound and one coat of taping compound, feathered out onto panel

faces.
.3 Fill screw head depressions with joint and taping compounds to bring

flush with adjacent surface of gypsum board so as to be invisible

after painting is completed.
.4 Sand lightly to remove burred edges and other imperfections. Avoid

sanding adjacent surface of board.
.5 Completed installation to be smooth, level or plumb, free from waves

and other defects and ready for painting. -
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PART 1 - GENERAL F
1.1 RELATED WORK

.1 Shop priming structural steel: Section 05120 F.2 Shop painting miscellaneous metals: Section 05500

.3 Shop painting metal stairs: Section 05510

.4 Shop priming of ferrous doors and door frames: Section 08100 F
1.2 ENVIRONMENTAL REQUIREMENTS

.1 Do not apply finish in areas where dust is being generated.

PART 2 - PRODUCTS

2.1 MATERIALS [
.1 Paint materials: to CGSJ3 Standards listed in Finishing Formulae.

.2 Paint materials for each coating formulae to be products of a single

manufacturer.

PART 3 - EXECUTION

3.1 PREPARATION OF SURFACES
.1 Prepare wood surfaces to CGSB 85—GP--1M.

.1 Use CGSB 1—GP—126M--Amdt—Jul—78 vinyl sealer over knots resinous
areas.

.2 Apply wood paste filler to nail holes and cracks.

.3 Tint filler to match stains for stained woodwork.
.2 Touch up shop paint primer on steel with CGSB 1—GP—40M to CGSB

85—GP—14M.
.3 Prepare galvanized steel and zinc coated surfaces to CGSB 85—GP—16M.
.4 Prepare masonry, surfaces to CGSB 85—GP—31M.

3.2 APPLICATION
.1 Sand and dust between each coat to remove defects visible from

distance up to 1.5m.
.2 Finish bottoms, edges, tops and cutouts of doors after fitting as

specified for door surfaces.

3.3 MECHANICAL AND ELECTRICAL EQUIPMENT
.1 Paint exposed conduits, pipes, hangers and other mechanical and

electrical equipment occurring in finished areas as well as inside
cupboards and cabinet work. Colour and texture to match adjacent
surfaces, except where required for identification. Colors to be to
owners standard.

.2 Paint piping, conduits, ductwork and other unfinished equipment in
boiler room, mechanical rooms, and electrical rooms. In other
unfinished areas leave equipment, piping conduits, hangers etc, in
original finish and touch up scratches and marks.

.3 Keep sprinkler heads free of paint.

ii
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.4 Paint inside of ductwork where visible with primer and one coat of
matt black paint.

.5 Paint both sides and edges of plywood backhoards for equipment before
installation. Leave equipment in original finish except for touch—up
as required, and paint conduits, mounting accessories and other
unfinished items.

3.4 Interior FINISHES
.1 Formula 1: for concrete block and poured concrete walls apply: one

coat block filler CGSB 1—GP—188M, one coat primer—sealer CGSB
1—GP—119M—Amdt—Sep—801two coats semi—gloss enamel CGSB 1—GP—57M.

.2 Formula 15: for primed ferrous metal surfaces apply: one coat
enamel undercoat CGSB 1—GP—38M two coats eggshell semi—gloss enamel
CGSB 1—GP—57M.

3.5 EXTERIOR FINISHES
.1 Formula 36: for ferrous metal surfaces apply: one coat spot priming

CGSB 1—GP—40M one coat lead primer CGSB 1—GP—140M two coats exterior
enamel CGSB 1-GP—59N.

.2 Formula 37: for galvanized and zinc coated metal apply: one coat
vinyl wash primer CGSB 1—GP—121 !1 one coat steel primer CGSB 1—GP—40M
two coats exterior enamel CGSB 1—GP—59M.

.3 Formula 38: for cement surfaces apply: two coats exterior masonry
coating: CGSB 1—GP—162M.

*******k******************************END**************************************
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GENERAL F
1.1 GENERAL

1. Supply all products and execute all work as specified herein and in [
accordance with the Contract Documents.

2. Monthly progress claims to be presented by trade. Provide additional F
back-up as requested.

3. Contact Engineer to agree on an amount prior to submission.

4. Submit trade prices at least 14 days prior to submission of first
mechanical progress claim.

1.2 DRAWINGS AND SPECIFICATIONS

1. The Drawings and Specifications are complimentary, and what is required
by any one shall be as binding as if required by both.

2. The intent of the Drawings and Specifications is to include all labour,
products and services necessary for complete work, tested and ready for
operation. Provide all minor items and work not shown or specified, but
which are necessary to complete the Work. [

3. If discrepancies or omissions in the Drawings or Specifications are
found, or if intent or meaning is not clear, advise the Consultant for
clarification before submitting tender. Model numbers and descriptions
may differ. Allow for the more expensive alternative, or obtain a
clarification from the Consultant. When clarification of discrepancies
in writing has not been obtained, the product or arrangement of better
quality, greater quantity and higher cost shall be provided without
additional compensation.

5. Responsibility to determine which Division or Section provides various
products and work rests with the Contractor. Additional compensation
will not be considered due to differences in interpretation of
specifications. t

1.3 METRIC SYSTEM

1. Units on the drawings & in the specifications are Imperial and/or SI [
metric units. Those shown without units are millimeters, in accordance
with standard metric practice.

2 Clarification of the metric terms, exact conversion factors, and abbre
viations can be obtained from the Canadian Metric Practice Guide pre
pared by the Canadian Standards Association, publication CAN3-Z234.l-
76.
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3. If the units are not clear, tender on the more expensive, or obtain a
clarification from the Consultant.

4. Equipment submissions shall be in English only, or English and metric
units, unless otherwise specified.

1.4 PERMITS FEES AND CERTIFICATES

1. Give all necessary notices, obtain all permits and pay for all govern
mental fees, taxes and other costs in connection with the work, file all
necessary drawings, prepare all documents and obtain all necessary
approvals of all regulatory bodies having jurisdiction.

2. Obtain all required Certificates of Inspection for the work and deliver
same to the Consultant before request for acceptance and final payment
for the work. Correct installed work as directed by the local Authorized
Inspector of the Regulatory body without extra compensation.

1.5 STANDARDS OF WORKMANSHIP

1. Execute all work in a competent manner, to provide functioning systems
and an acceptable appearance when completed.

2. Arrange and install products to fit properly into designated building
spaces. Conceal all mechanical work except finishing items, unless
approved by the Consultant.

1.6 TESTS

1. Carry out all tests hereinafter noted and as required by the regulatory
agencies and furnish all labour and equipment required for such tests
without extra compensation.

2. The Consultant reserves the right to have tested, any piece of
equipment, device or material or system installed, for such reasonable
length of time, & at such time as the Consultant may request, before the
final completion and acceptance of the work, to verify performance
requirements. Do not construe such tests as evidence of acceptance of
any part of the Contract; no claim for damage is acceptable for any
injury or breakage of any part of the above due to the aforementioned
tests, whether caused by weakness or inaccuracy of parts or by defective
materials or workmanship of any kind whatsoever. Remove all damaged or
unsatisfactory materials, components & installations & replace & retest
to the satisfaction of the Consultant without extra compensation.

3. Before activating systems, recheck equipment, check all connections, set
all controls for proper start-up, obtain necessary clearances from the
electrical division, etc.

4. Submit to the Consultant, legible report for all tests conducted, within
one week of the test.
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17 EXAMINATION

1. Examine drawings and specifications relating to work of all trades and
become fully informed as to extent and character of work required and
its relation to all other work, r

2. Before submitting bid, visit the site and examine all existing building
equipment and space conditions on which the work is in any way dependent
for the best workmanship and operation according to the intent of
Specifications and Drawings. Report to the Consultant any conditions
which might prevent installing the equipment in the manner intended.

3. NO ADDITIONAL COMPENSATION WILL BE GIVEN FOR EXTRA WORK DUE TO EXISTING
CONDITIONS WHICH SUCH EXAMINATION SHOULD HAVE DISCLOSED.

1.8 OPERATING AND MAINTENANCE INSTRUCTIONS TO THE OWNER f
1. Keep on the work a competent mechanic familiar with the operation of the

system and for the instruction of such members of the Owner’s staff as
may be designated with regard to the proper operating procedure of all
equipment and apparatus forming a part of the system.

2. If any equipment or materials prove faulty or deficiencies exist, [
correct and repeat the instruction.

1.9 WARRANTY

1. Warrant that all work installed will be free from any and all defects in
workmanship and/or materials and that all apparatus will develop
capacities and characteristics specified, and that if any such defects
in workmanship, materials or performance appear during a period of one
year, or as otherwise noted, from date of Substantial Performance, they
will, without extra compensation, be remedied within a reasonable length
of time, are as specified in notice from the Owner. In default thereof,
the Owner may have such work done and charge the cost to the Contractor.
Refer also to the General Conditions for additional clauses. A like
warranty applies to any repaired or replaced product or workmanship
effective as of the date of repair or replacement and remain in effect
for one year thereafter.

2. Correct all damage resulting from defects and corrections to defects.

3. Submit legible report to the Consultant following all site trips
including: reported problem, “as found” conditions, work done,
condition “as left”, and further action required. Submit as soon as
possible, always within one week. [

4. The warranty period shall not be shortened, nor the terms altered, due
to the use of the Owner’s equipment during construction, eg. pumps,
boiler, etc.

5. The Owner will give written notice of observed defects.

L
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1.10 ABBREVIATIONS

1. Abbreviations used refer to those listed in the ASHRAE Handbooks, the
Canadian Electrical Code, latest editions, and the following:

Inches
Feet

AGA American Gas Association
ASA American Standards Association
ASHRAE American Society of Heating, Refrigeration and Air

Conditioning Engineers, Inc.
AWG American Wire Gauge
CGA Canadian Gas Association
CP Chrome-plated
c/w Complete with
CW Cold Water
CSA Canadian Standards Association
DB Dry Bulb
ESP External Static Pressure
ga Gauge
h Hour
kPa kilopascals
1 Liter
m Meter
‘urn Millimeter
M/A Mixed Air
0/S Outside Air
NFPA National Fire Protection Association
R/A Return Air
s Second
S/A Supply Air
U/S Underside
TDH Total Dynamic Head
U.S. United States (Usually with other abbreviations)
WB Wet Bulb
HW Hot Water
WOG Water, Oil, Gas
WSP Working Steam Pressure
UL(C) Underwriters Laboratories (Canada)
WG Water Gauge

2. See also “Metric System”.

1.11 TEMPORARY USE OF EQUIPMENT

1. Make written application for approval to the Consultant for use of the
Owner’s equipment for any reason prior to the date of Substantial
Performance.

2. Approval will only be granted with full maintenance and minor overhaul
at substantial completion.
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1.12 COUPLING FOR EQUIPMENT DRIVEN DIRECT

1. Coupling between equipment and motor shall be either Dodge “Paraflex” or

Woods. Couplings shall be sized such that it will endure an infinite

number of starts when equipment is fully loaded. All couplings shall be

covered with a removable safety guard.

1.13 FINAL INSPECTION

1. Notify the Engineer in writing that the work has been inspected by the

site superintendent and has been found complete in all respects, and is

ready for final inspection. [
2. If the final inspection is required prior to 100% completion, ensure

that all incomplete work has been listed in the Request for Final

Inspection. Provide similar certification and incomplete lists for all

subsequent inspections requested.

3. WHEN REQUESTED, PAY ALL ENGINEERING COSTS FOR ADDITIONAL SITE VISITS

WHERE NO LIST IS PROVIDED, OR LIST IS NOT CORRECT.

1.14 ELECTRICAL WORK [
1. Refer also to controls Sections 15900 - 15950 specifically.

2. The Mechanical Division is responsible for the supply, physical

installation, and operation of all electric motors, temperature and

humidity controls systems, combustion controls systems, and other

electrical devices and systems specified under its portion of the work.

Bear full responsibility for factory installed wiring and equipment on

packaged equipment, be responsible where detailed in equipment
requirements for controlling devices such as, but not restricted to,

pump and liquid level controls, multi—speed motor controllers, boiler
controls, etc., which are necessarily integrally mounted on packaged
equipment.

3. Submit detailed composite wiring diagrams for all control systems as
specified and as required for the mechanical work for review by the
Engineer. Distribute copies of reviewed drawings to the Electrical
Division for their reference.

4. Provide all wiring in approved covered colour coded type in rigid
conduit to suit temperature and moisture conditions of area through [
which wire is to run. All wiring is in accordance with the relevant
Electrical Codes, and in no case smaller than #12 AWG. Comply fully with

the electrical specifications for all electrical work.

1.15 ELECTRICAL CHARACTERISTICS

1. Check with Division 16 as to the correct electrical characteristics for

all mechanical items.

1.
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2. If correct characteristics are riot available from the specified
equipment manufacturer, contact the Consultant prior to the close of
tenders.

3. At time of ordering mechanical equipment, confirm electrical
characteristics with Division 16 again, and ensure that they have been
confirmed by the power authority.

4. NO ADDITIONAL COMPENSATION WILL BE PAID FOR PROBLEMS ARISING FROM
INCORRECT ELECTRICAL CHARACTERISTICS.

1.16 SPECIFIED EQUIPMENT AVAILABILITY

1. If specified equipment is not available (due to delays in delivery) at
scheduled installation time, an acceptable alternate shall be installed
AT THE CONTRACTOR’S EXPENSE and replaced with the specified equipment
when the specified equipment becomes available with no additional
compensation.

1.17 COUNTER FLASHINGS

1. Provide water tight, non corroding, counter flashings for all
penetrations of the building envelope, painted to match adjacent
materials after proper preparation and painting. Refer to drawings,
including building drawings, for additional information. Installation to
allow for movement and accommodate high temperatures where necessary.
For short pipes, the flashing may overlap the end, in lieu of attachment
to the pipe. Minimum 12” height above the roof, c/w a water break above
maximum water level on the roof, to negate wind effects. All galvanized
material to be a maximum of 24 gauge. In exposed locations, flashings
must be aesthetically acceptable to the Consultant. Co-ordinate

2. For copper pipe use 24 oz. sheet copper, soldered to flu pipe end c/w
solder joints.

3. For galvanized ducts use galvanized sheet metal soldered to the duct and
c/w soldered joints.

4. For cast iron and steel pipes at normal temperature, use manufactured
stretch fit heavy neoprene flashings c/w galvanized protective layer.
For hot pipes clamp galvanized to the pipe with a temperature rated
gasket and stainless steel wormgear clamp.

5. For aluminum and stainless steel, use the same materials for the
flashing.

6. For manufactured hoods, fans and rooftop unit mounting, apply a low
density neoprene gasket all around and fasten securely.

7. Provide manufactured curbs where specified. Deliver to site early to
suit roof application.
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1.18 FACSIMILE TRANSFER MACHINE

1. The Owner, Architect and Engineers have fax machines and it is
recommended that the contractors be so equipped to facilitate
instantaneous communications among our geographical locations. F

2. The mechanical contractor shall transmit a courtesy copy of all shop
drawings direct to the consultant by fax in order to reduce the review
time required following receipt of the official drawings through regular
channels. Similarly, a courtesy copy of the shop drawing comments may be
sent to the mechanical contractor.

2. PRODUCTS

2.1 QUALITY OF MATERIALS [
1. Furnish new materials, apparatus or products required for the work, of

first class quality, delivered, erected, connected up and finished in
every detail.

2. The use of any or all materials is subject to the approval of the
Engineer.

3. Unless otherwise specified, all products shall be CSA approved.

4. All fire protection materials, apparatus or products shall be ULC
approved.

5. If materials, apparatus or products are not CSA or ULC approved, obtain
approval of the provincial regulatory authority. Pay all applicable
charges levied and make all modifications required for approval.

6. Confirm colours with the Architect before ordering.

2.2 SAFETY FEATURES [
1. Provide safety features on all equipment to ensure safe operation and

maintenance including belt, coupling, and other guards, screened fan
intakes and discharges where inadequate ductwork for protection, safety
interlocks and labels.

2.3 MOTORS [
1. Comply with all Canadian Electrical Code requirements, and in particular

CSA C22.2 No. 100-1985, Motors and Converters, c/w CSA label, unless
otherwise specified.

2. Refer to Division 16000 and provide motor characteristics within + 5% of
power source, or get written approval from the Consultant.

3. In general, motors are-CEMA design B (for standard torque applications),
1,800 RPM, open drip proof, 40°C temperature rise above 40°C ambient, [

I
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1.15 service factor. Motors are squirrel cage induction unless
specifically noted otherwise. Special motors are specified with the
equipment driven.

4. Co-operate with Division 16000 during start-up and provide all necessary
assistance in commissioning.

5. Provide adequate capacity on each motor to operate the associated driven
device under all conditions of load and service without over loading and
be of at least the horsepower specified.

6. Motors less than 1/2 HP shall be 120 volts, single phase, unless
otherwise specified. Motors shall be equipped with integral thermal
overload protection.

7. Acceptable motor manufacturers may be listed under the Mechanical
Approval List in Section 15016.

2.4 HANGERS & SUPPORTS

1. Furnish all hangers, supporting steel, etc., for the mounting and
hanging of all mechanical equipment supplied unless otherwise specified.

2. Size supports, hangers, etc., suitable for supporting the weight of the
equipment without subjecting the building structure or the supports to
undue stress.

3. Supporting steel shall be new materials only, free of rust, installed in
a workmanlike and neat manner, left primed and ready to receive paint.

4. Provide adequate vibration isolation of a type recommended by the
vibration isolator manufacturer for all motorized equipment.

2.5 INSERTS

1. Furnish all inserts including sleeves and fastenings, as required to
support conduit, piping, ducts and equipment supplied under this
Division.

2. Inserts required to be cast in concrete are poured-in-place concrete
type inserts Grinnell 285 to 181 kg and 281 to 545 kg. Place so they are
not disturbed during construction or interfere with the structure.

3. Supply all templates, special frame inserts, etc. required to
accommodate equipment supplied under this Division and turn over to the
Contractor for installation. It is the responsibility of this Division
to ensure the correct placement and mounting of these items.

4. Be responsible for and place all inserts in precast concrete members as
applicable and as required to provide the necessary points to the piping
and equipment being supplied. Supply inserts to the precast concrete
manufacturer together with measured dimensional Drawings as to exact
locations. Cutting of precast members is not permitted without the
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express permission of the Architect and in accordance with the
specifications specifically covering this portion of the work.

5. Furnish Hilti H.K.D. steel anchors for poured—in-place concrete if the
concrete is cured. For heavier loads bolt through the floor. Ramset pins
and other explosion type pins shall only be used with the approval of
the Consultant.

2.6 FIRE SEPARATION REPAIR

1. Dow Corning UL Fire Stop sealant for single openings and UL Fire Stop
Foam for complex openings. L

2.7 ACCESSIBILITY

1. Be responsible for supplying and installing all access panels in the [
ceiling, wall, partitions, etc., where openings are necessary for the
proper servicing or removal of equipment covered by these Drawings and
Specifications. Construct panels of metal and of the type required by
the construction of the ceilings, walls, partitions, etc., in which they
are located. Determine the location subject to the approval of the
Consultants. Access panels are the hinged type with screw driver cam
lock, unless otherwise specified.

2. All access door openings larger than 0.09 square meters (1 square foot)
which are accessible to the general public (not located in continuously
locked areas) shall be secured with a lock master keyed to the building
system.

I

I
[
I:

L
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3. EXECUTION

3.1 GENERAL

1. All Drawings are diagrammatic and indicate the general arrangement of
systems and work included in the Contract. (Do not scale the Drawings).
Consult the Architectural Drawings and details for exact locations of
fixtures and equipment; where some are not definitely located, obtain
this information from the Consultant.

2. Follow Drawings as closely as possible in laying out work and check
Drawings of all other trades to verify spaces in which work will be
installed. Maintain maximum headroom and space conditions at all points.
When headroom or space conditions appear inadequate, notify the
Consultant before proceeding with the installation.

3. Make reasonable modifications in the layout as needed without extra
compensation to prevent conflicts with work of other trades or for
proper execution of the work. This shall include, but not necessarily be
confined to, offsets in piping or ducts, transformation in ductwork and
relocation of ducts of piping up to 10 feet either way on each item as
required to suit on-site job conditions.

4. Where variances occur between the Drawings and Specifications or within
either document itself, include in the contract, the item or arrangement
of better quality, greater quantity, and higher cost. The final decision
on the item and manner in which work is installed rests with the
Consultant.

5. The mechanical contractor, with all trades involved shall provide
marked-up drawings, when requested, of all mechanical spaces indicating
all dimensions for all installations prior to the work being done.
Report any discrepancies to the Consultant. Any conflicts arising that
may have been resolved by laying the work out in this manner will be
resolved by the mechanical contractor at his expense.

6. Provide 48 hours minimum notice to Consultant of all work before it is
concealed. Expose concealed work for inspection, upon request1 when
proper notice not provided and pay all costs therefore, including making
good other trades’ work.

3.2 SURVEYS & MEASUREMENTS

1. Base all measurements, both horizontal and vertical from established
bench marks. All work shall agree with these established lines and
levels. Verify all measurements shown on the Drawings at the site, and
check the correctness of same as related to the work.

2. Notify the Consultant if any discrepancy is discovered between the
actual measurements & those indicated which prevent following good
practice or the intent of the Drawings & Specifications. Do not proceed
with the work untfl receiving instructions from the Consultant.
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3.3 CO-ORDINATION

1. Give full co-operation to those doing work under other Divisions of the
specifications & furnish in writing with copies to the Consultant any
information necessary to permit the work of all Divisions to be
installed satisfactorily & with least possible interference or delay.

2. If work is installed before co-ordinating with other trades or so as to
interfere with work of other trades, make necessary changes in the work
to correct the conditions without extra compensation.

3.4 ACCESSIBILITY

1. Locate all equipment which must be serviced, operated or maintained in
fully accessible positions, with minimum interference and maximum usable
space. If required for better accessibility, furnish access doors for
this purpose. Make deviations from Drawings to allow for good
accessibility, obtaining prior approval for changes of magnitude.

3.5 SCAFFOLDING, RIGGING1 H9ISTING

1. Unless otherwise specified, furnish all scaffolding, rigging, hoisting
and services necessary for erection and delivery into the premises of
any equipment apparatus furnished. Remove same from the premises when no
longer required.

2. Take precautions not to overload the structure in any manner nor provide
inadequate scaffolding and rigging so as to endanger the safety of
personnel on the site whether under this Division’s employ or otherwise. (

3.6 CUTTING AND PATCHING

1. Cutting is performed neatly by this trade. No Fammering or other methods
are permitted without approval of the Consultant and other trades
affected. Utilize a rebar detector and stud finder to ensure cutting
does not damage other elements, [

2. Patching is to be done by the appropriate trade. Arrange and pay for all
patching not specifically specified elsewhere in these specifications,
including fire rated patching at fire separations.

3. Fill voids around pipes and ducts with fiberglass batt insulation and
sheet metal closure strips. For fire separations, install Dow Corning
Fire Stop material in accordance with manufacturer’s details as required
to meet the UL classification and to match separation rating. Ventilate
adequately during curing. Provide adequate structural support in larger
spaces. Install slightly above floors to provide positive drainage away
from pipe or duct.

4. Provide a structural shop drawing stamped by a Professional Engineer [
showing all reinforcements required for openings through the structure.
Allow for all costs of the reinforcement.

L
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3.7 SUPPORTS

1. Provide all necessary and recommended supports for all equipment
furnished under this Division. Co-ordinate and facilitate all necessary
and recommended foundations, pads, bases and piers provided under other
Divisions for equipment furnished or installed under this Division.

3.8 WATERPROOFING

1. Obtain approval for the installation method employed where any work
pierces waterproofing concrete and waterproofing. Furnish all necessary
grout rings sleeves, caulking, curbs, counter flashing and flashing
required to make openings through roofs, walls, floors, etc., absolutely
watertight. This applies to, but is not restricted to, roof exhausters,
relief vents, penthouses, ducts, grilles, pipes, etc. Work involving the
roofing is done in conjunction with the roofing Division. Work passing
through roofing is to be done in accordance with applicable C.R.C.A.
“FL’ Series details.

3.9 PROTECTION

1. Protect the work and material of all other sections from damage and make
good all damage thus caused, to the satisfaction of the Consultant.

3.10 CLEANING

1. Any dirt, rubbish, or grease on walls, floors or fixtures for which this
Division is responsible must be removed and the premises left in first
class condition in every respect.

2. Clean all mechanical piping and equipment and leave in a condition to
receive paint.

3.11 PAINTING TOUCH-UP

1. Make good all damage to factory finish prior to acceptance and in
general this means a complete repaint over the factory finish. Unmatched
painting is not acceptable.

2. All paint shall be first quality enamel or as approved by the
Consultants, applied in strict accordance with the manufacturer’s
recommendations and the Consultant’s instructions.

3. Be responsible for advising the Painting Division as to the colors and
identification of the piping, etc.

3.12 EQUIPMENT IDENTIFICATION FOR PREVENTATIVE MAINTENANCE

1. All equipment which requires preventative or scheduled maintenance shall
have an identification plate screwed or riveted to the equipment. For
hot equipment, identification plate shall be an engraved brass or bronze
plate with engraved characters filled with black paint. For equipment
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which is not hot, identification shall be laminated phenolic plastic
with black face and white letters engraved.

3.13 IDENTIFICATION OF VALVES [
1. All valves, excluding fixture stop (isolating) valve and drain valves

which are not piped to a drain shall be tagged and identified. Use brass
tags with stamped numbers to suit Owner, and brass drains. Provide list
with function and room location in each 0 & M Manual.

3.14 EQUIPMENT START UP [
1. Mechanical contractor shall ensure that all electrical/mechanical

components match and that it is safe to start up mechanical equipment.

2. All support such as electrical contractor, controls contractor, etc.,
shall be arranged by the mechanical and all trades directly involved in
mechanical equipment being started shall be present for start up. [

3.15 MANUFACTURERS’ RECOMMEWAT1ONS

1. Install, adjust, test, start-up, and maintain all mechanical equipment [
in strict accordance with the manufacturer’s recommendations. If in
conflict with the drawings and specifications, contact the Engineer for
clarification.

2. Ensure that the manufacturer recommends the product for’ its intended
use. If in doubt, contact the Engineer. [

F
I
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GENERAL

1.1 CONTRACT BREAKDOWN

1. Within three weeks of contract award, submit a mechanical breakdown
direct to Consultant. No progress payments will be made before the
breakdown has been received and accepted.

2. Contract breakdown format shall be the same as progress claims, a sample
is included herein.

1.2 PROGRESS CLAIMS

1. Before each claim is sent to the General Contractor, submit a breakdown
direct to the Consultant.

2. Telephone the Consultant and revise figures as agreed, prior to General
Contractor submission.

3. Progress claim format shall be as shown on the sample included in this
Section.

1.3 PROPOSED CHANGE NOTICES

1. Quote each item separately with breakdown as shown herein.

2. Provide a completely detailed breakdown with quantities and unit prices
when requested by the Engineer.

3. Proposed Change Notice breakdown format shall be as shown on the sample
included in this Section.
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PROPOSED CHANGE NOTICE - MECHANICAL COST BREAKDOWN

(List sub-trade prices separately and include their breakdowns.)

PCN No.

ITEM BRIEF MATERIALS LABOUR OTHER SUBS TOTAL
NO. DESCRIPTION $ $ $ M.U.
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1.4 SHOP DRAWINGS [
1. “Shop Drawings mean drawings, diagrams, illustrations, schedules,

performance charts, brochures and other data which are to be provided to
illustrate details of a portion of the Work.

2. Provide shop drawings when requested by the Consultant or when marked I’
with an asterisk in the Mechanical Equipment Approval List. *Shop L
Drawings shall be submitted for review no later than 30 days after the
contract has been awarded. The first Mechanical Progress Claim may be
withheld until such time as the Shop Drawings are submitted for review.
Authorize fabrication & shipment only upon receipt of reviewed shop
drawings.

3. Submit a completed shop drawing submission form with each set of shop [
drawings. See Section 15013. 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 co-ordinated with the requirements of the Work and the
Contract Documents. Submit with clearly inked identification to describe
specific items on which a review is being requested. Data of a general
nature will not be accepted. Submit a copy of the pertinent
specifications and schedule with the shop drawing.

4. Also submit a completed shop drawing. Shop Drawings are to clearly
indicate materials, methods of construction and attachment or anchorage,
erection diagrams, connections, explanatory notes and other information
necessary for completion of work. Where articles or equipment attach or
connect to other articles or equipment, clearly indicate that all such
attachments and connections have been properly co-ordinated, regardless
of the trade under which the adjacent articles or equipment will be
supplied and installed. In particular, provide copies of all mechanical
shop drawings directly to the Electrical trade.

Shop drawings are to indicate their relationship to design drawings and
specifications. Notify the Consultant in writing of any deviations in
shop drawings from the requirements of the Contract Documents.

Indicate price of item and accessories, and whether list, trade, etc.

5. Unless otherwise requested, submit for review, a minimum of three copies
and one sepia of large drawings and 6 copies of brochures and charts
showing construction, size, arrangement, operating clearance,
performance characteristics and capacity of materials and equipment.
Following award of the Contract, confirm format and numbers of copies
required.

6. Prior to delivery submit samples, if requested by the Consultant,
exactly representative of the materials to be delivered to the site.

7. The Consultant reviews only as to general conformity with the design
concept. The Consultant does not warrant or represent that the [

I
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information contained on the shop drawings is either accurate or
complete. Sole responsibility for correct design details and dimensions
shall remain with the party submitting the drawing.

8. Shop drawings will be returned to the Contractor with one of the
following notations: When stamped “REVIEWED”, distribute additional
copies as required for execution of the Work. When stamped “REVIEWED AS
NOTED”, ensure that all copies for use are modified and distributed,
same as specified for “REVIEWED”. When stamped “REVISE & RE-SUBMIT”,
make the necessary revisions, consistent with the Contract, and submit
again for review. Only shop drawings bearing “REVIEWED” and “REVIEWED AS
NOTED” shall be used on the Work unless otherwise authorized by the
Consultant.

9. Keep one complete set of Reviewed shop drawings at the job site during
construction.

1.6 OPERATING AND MAINTENANCE MANUALS

1. By instruction and/or demonstration, give the Owner all
information required for the proper operation and maintenance of the
mechanical systems. Any damage to equipment which occurs due to improper
operating procedure shall be held to be the responsibility of this
Division where such improper operating procedure resulted from improper
or incomplete instructions issued by the Contractor.

2. Before the third progress claim, bring one copy of the competed manual
to the Consultant’s office for review. Note changes required, & submit
correct copy as soon as possible. Not less than two weeks prior to
application for a Certificate of Substantial Performance of the Work,
submit to the Consultant, six copies of approved Operation and
Maintenance Manuals.

3. Maintenance manuals shall also conform to any requirements listed in
Division 0.

4. Furnish typewritten, indexed, hardbound copies of detailed operating and
maintenance instructions for all apparatus installed. Include the
following information for each piece of mechanical equipment:
-starting/stopping procedures, sequences & frequency
—setpoint check lists, adjustments and regulation
-seasonal start-up/shutdown and changeover procedures,

sequences and recommended times
—equipment and system inspection procedures (equipment
lists, points to be inspected, frequency of inspection
methods and procedures)

-service and repair routines (frequency of scheduled
service procedures, repair procedures, documentation
procedures).

-copies of approved shop drawings for each piece of
mechanical equipment and as-built control shop drawings (reduce
size as required)
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-co-ordinated valve list with system descriptions
-air/water flow diagrams
-air/water balancing reports
-service instructions, assembly drawings, replacement and
spare parts lists and all other standard descriptive data
for all equipment

-list of suitable service contractors
-list of all Consultants, Contractors and Suppliers with
addresses, telephone numbers and contact person’s name

5. Early in the project, review one copy with the Consultant and revise as
directed. The Owner will not accept responsibility for the mechanical
systems and may not grant Substantial Completion until he has received
final Operating and Maintenance Manuals.

1.7 OWNER’S INSTRUCTION

1. By instruction and/or demonstration, give the Owner all information
required for the proper operation and maintenance of the mechanical
systems. Any damage to equipment which occurs due to improper operating
procedure shall be held to be the responsibility of this Division where
such improper operating procedure resulted from improper or incomplete
instructions issued by the Contractor.

[
U

I
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GENERAL

1. The intent of this section is to reduce inconsistencies throughout the
shop drawing review process.

2. Complete the form included in this section prior to the submission of
all shop drawings. A completed copy of this form shall accompany each
shop drawing submitted. All information shall be specific.

3. For equal or alternate equipment not originally specified, the
contractor and supplier shall prepare installation details indicating
all modifications required to accommodate equal or alternate equipment.
Any modifications shall be coordinated with all other trades prior to
shop drawing submission.

4. Enter all applicable flows, pressure drops, entering/leaving
temperatures and capacities (for cooling provide sensible as well as
total capacities, condensing temperatures, suction temperatures, etc.)

5. Enter all control and electrical power requirements, include amps for
electrical.

6. The contractor is responsible to confirm all information prior to
submittal of form. Shop drawings may not be processed unless accompanied
by this completed form.

7. All dimensions, weights, capacities, etc., shall be shown in Imperial
units.
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To:

Project:

_____________________________

SPECIFIED EQUIPMENT
Model
Overall Dimensions:

______

long x

______

wide x — high
Operating Weight

____________

lbs.
Capacities

____________________________

Complete Power Requirements:

Action Consulting Engineers Inc.

Unit Designation:

__________________

EQUIPMENT BEING SUPPLIED
Model
Overall Dimensions:

_____

long x

_______

wide x — high
Operating Weight

____________

lbs.
Capacities

___________________________

G1156P (PD9O-4O SHOP DRAWING SUBMISSION FORM 1 cni

Complete Power Requirements:

Confirmed with electrical Confirmed with electrical

subcontractor subcontractor
by

_____________

date

_________________

by

___________

date

________________

Delivery to site will be

_____

weeks from receipt of reviewed shop drawings.

Contractor’s to add review stamps below:

C
C
C
C
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1.1 GENERAL

1. Refer carefully to other parts of the specifications
Conform to the requirements and recommendations of all local municipal,

provincial and federal by-laws and ordinances.

3. Do not reduce the quality of work specified and/or shown on the drawings
because of the Regulatory requirements.

1.2 APPLICABLE CODES AND STANDARDS

1. In general and as applicable, the physical and chemical properties, the
characteristics and the performance of items in this Division shall be
as noted in the following:

1. Canadian Standards Association
2. American National Standards Institute
3. Manitoba Building Code
4. Winnipeg Building By-Law 1544
5. Winnipeg Water Works By-Law 504/73 and Sewer By-Law 505/73.
6. Manitoba Fire Code
7. Worker’s Compensation Board Requirements
8. American Society for Testing and Materials
9. Canadian Government Specifications Board
10. National Fire Protection Association

1.3 LATEST EDITIONS

1 The latest edition of all codes and standards, of the date of tender
submission, shall apply; except for specific editions referenced by
overriding codes.

1.4 AUTHORITIES HAVING JURISDICTION

1. Comply with all requirements of Authorities with competent jurisdiction,
including authorized inspectors, without additional compensation.

1.5 PERMITS

1. Include in the Tender Price and obtain all permits, approvals, and the
like, required to complete the work ready for occupancy.

2. Assist the Owner in obtaining both temporary and permanent occupancy
permits.
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GENERAL

1.1 MECHANICAL EQUIPMENT APPROVAL r
1. The Drawings and Specifications are based upon manufacturers whose

products are specified for installation in the work. Additional

manufacturers have been approved and are included in the list under

“Mechanical Equipment Approval List”.

2. Any other manufacturers requesting “approved equal” must request
approval from the Engineer by letter stating specifically the items on

which he wishes to quote and enclosing all necessary engineering data.

Submit three copies of all requests and a self addressed stamped
envelope. Include the appropriate specification and/or drawing
references. Requests should be made at least 14 days prior to closing of

tenders, and an addendum may then be issued by the Consultant prior to

closing of tenders listing any further Acceptable Manufacturers. Late

requests may not be approved.

3. Submit within seven days of contract award, a copy of the list [
hereinafter specified with a circle around the acceptable manufacturer

whose price was carried in the tender. If no manufacturers are circled

or submitted, it will be assumed that the price carried in the tender

was that of the specified manufacturer.

4. All heating, ventilating and air conditioning and plumbing equipment

shall be supplied from a manufacturer that has had an established local

(Provincial) representative for a minimum of two (2) years, unless

otherwise specified.

2. PRODUCTS

2.1 ACCEPTABLE MECHANICAL EQUIPMENT MANUFACTURERS L

1. The following is a list of manufacturers whose products are approved for

installation in the work, providing the product chosen meets with the

design characteristics required as particularly noted in these
specifications or the design features of the item where a particular
trade name and model is given and installation as described. Conform to

space limitations on products which are approved as equal in design
characteristics. If the model or size selection is doubtful, contact the

Engineer to ensure acceptability. [
2. Where the Contractor proposes to use an item of equipment other than

that detailed on the Drawings which requires any redesign of the
structure, partitions, foundations, piping, wiring or of any other part

of the mechanical, electrical or architectural layout, all such redesign

and all new Drawings and details required shall, with the approval of
the Engineer, be prepared by the Contractor at his own expense. [

1
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3. Where such deviations are approved requiring a different quantity or
arrangement of ductwork, piping, wiring, conduit and equipment from that
indicated on the Drawings, this Division is responsible to furnish and
install all such ductwork piping, structural supports, insulation,
controllers, motors, starters, electrical wiring and conduit, and any
other additional equipment required by the system, without additional
compensation.

4. Submit shop drawings for those items marked with an asterisk, if not the
specified product; for all items marked with two asterisks; and as
requested by the Consultant.

2.2. PLUMBING AND DRAINAGE APPROVAL LIST

Eauinment Accentable Manufacturers

Piping Hangers and Saddles
Strainers

Access Doors
Cleanouts

Floor Drains
Valves: (Gate/check/globe/p lug)*

Solenoid Valves
Air Chambers

Expansion Joints
Flexible Connections
Insulating Couplings

Vacuum Breakers*
Pressure Gauges & Thermometers

Backf low Preventer*

Grinnell, Crane, Myatt
Sarco, Armstrong
Milcor
Ancon, Zurn, Rototec Smith
Ancon, Zurn, Rototec Smtih
Jenkins, Crane
AS CO
Zurn, Amtrol
Flexonics
Flexonics
Val lett
Crane, Watts
Winters, Hydropoise, Taylor, Weiss
Watts

2.3. HEATING, VENTILATION & AIR CONDITIONING APPROVAL LIST

Equipment Acceptable Manufacturers

Rooftop Units**Engineered Air, ICG Keeprite,
Cl imatemaster

Isolation* Vibron, Vibro-Acoustics
Diffusers Titus, Tuttle & Bailey, Price

Air Filters AAF, Farr
Weather Louvres* Airolite, Price

Relief Hoods* Greenheck, Penn
Ceiling Exhaust Fans* Greenheck, Penn

Cabinet Fans* Greenheck
Water/Steam Unit Heaters* Trane, MarkHot, Climate Master

Feedwater & Condensate Pumps**Dunham_Bush, Aurora, Monarch
Glycol Union Carbide

Chemical Treatment Dearborn, Mogul
Air Vents Maid-O-Mist, Dole

Pressure Gauges Hydropoise, Winters

Grilles,
Vibration

Registers
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Thermometers Taylor, Weiss [
Valves: CheckfGatefGlobe**Crane, Jenkins

Flanges, Gaskets Crane, Grinnell
Water Tube Boilers**Superior Combustion, Unilux C

2.5. OTHER APPROVED LIST

Equipment Acceptable Manufacturers

Mechanical Insulation Fiberglas, Knauf
Control s**Johnson
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GENERAL

1.1 GENERAL

1. Refer particularly to Section 15999 for Insulation Schedule.

2. Perform work by journeymen insulators skilled in this trade.

3. Ensure that the manufacturer recommends the product for the intended
use. Installation shall be in accordance with the manufacturer’s
recommendations.

4. Apply insulation in a workmanlike manner so that the finished product is
uniform in diameter, smooth in finish, pleasing to the eye with all
longitudinal seams placed out of sight. Apply insulation to piping and
equipment only after all tests have been successfully made.

5. Be responsible for ensuring that sufficient space is provided to allow
proper installation of insulation (in conjunction with all other
trades).

6. Wherever possible, apply coverings to piping and equipment containing
liquids or vapours of operating temperature above ambient, with the
equipment at operating conditions. Consult the Engineer prior to
applying insulation to pipe, ductwork or equipment where extreme thermal
movement is anticipated. Make good any separation of joints or cracking
of the insulation due to thermal movement or poor workmanship.

7. As applicable, use the “Thermal Insulator’s Association of Canada
Standards Manual” as the basis of determining material specification if
not contained herein. Use materials with a flame spread rating of not
more than 25 and a smoke developed rating of not more than 50 unless
otherwise approved when determined in accordance with ASTM E-84, ULC
C723, tiLl 723, or NFPA 255.

8. No materials containing asbestos shall be used.

9. Insulate all hot surfaces where required for safety, example steam pipes
from humidifiers.

2. PRODUCTS

2.1 PIPING

1. Type PA: Insulation shall be Manson Insulation Alley K preformed
fibreglass pipe insulation having a factory applied dual temperature
three-ply jacket composed of white embossed kraft, 0.175 (0.007”)
aluminum foil and reinforced with fibreglass yarn. The insulation shall
have a thermal conductivity of 33W/m2°C per mm thickness (0.23 BTUH per
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inch per square foot per degree F) at 24°C (75°F) mean temperature, a

density of 48 kg/m3 (3 lbs. per cubic foot), and a moisture absorption

of less than 0.2% by volume.

2. Type PB: Insulation shall be Armstrong Armaflex II insulation with a
thermal conductivity of 39 W/m2°C per mm thickness (0.27 BTUH per inch

per square foot per degree F at 24°C (75°F) mean temperature.

3. Type PC: Insulation shall be Manson Insulation Inc. Calmax preformed L
pipe insulation, having a density of 208 kg/m3 (13 pounds per cubic

foot), a transverse strength of 550 kPa (80 psi) and a thermal
conductivity of 44 W/m2°C per mm thickness (0.3) BTUI-I per inch per
square foot per degree F at 93°C (200°F) mean temperature. The
insulation shall be chemically stable and shall conform to ASTM Standard

C345-54T.

2.2 DUCTWORK

1. Type DA: External insulation shall be Manson Insulation Inc. “A-K
Bound” rigid vapour seal fibreglass duct insulation clw an FSK jacket.

The insulation shall have a thermal conductivity of 36 W/m2°C per mm

thickness (0.25 BTUH per inch per square foot per degree F at 24°C
(75°F) mean temperature, a density of 48 kg/m3 (3 lbs. per cubic foot

and a moisture absorption of less than 0.2% by volume. The FSK jacket

must be securely attached to provide a ULC rated assembly.

2. Type 08: External insulation shall be Manson Insulation Inc. “Alley
Wrap” fibreglass flexible blanket complete with FSK jacket, a thermal

conductivity of 40 W/m2°C per mm thickness (0.28 BTUH per inch per
square foot per degree F at 24°C (75°F) mean temperature, a density of

0.8 lbs. per cubic foot and a moisture absorption of less than 0.2% by
volume. The FSK jacket must be securely attached to provide a ULC rated
assembly.

2.3 EQUIPMENT

1. Type EA: Insulation shall be Manson Insulation Inc. “Calmax” preformed
block insulation, having a density of 208 kg/m3 (13 pounds per cubic
foot, a transverse strength of 550 kPa (80 psi) and a thermal
conductivity of 44 W/m2 per °C per mm thickness (0.30) btuh per inch per
square foot per degree F at 93°C (200°F) mean temperature. The
insulation shall be chemically stable and shall conform to ASTM Standard
C345-54T.

2.4 COVERING

1. Type 1: Therniocanvas sheathing material with ULC label. The material
shall be in accordance with ULC-S102 with flame spread rating of 10 and
smoke developed rating of 0. Lagging adhesive shall be Bakelite -

Bakelite 120-18 with flame spread rating of 15 and smoke developed
rating of 10.

L
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2. Type 2: Smooth aluminum jacketing material of 0.41mm (0.016”)
thickness. Stainless steel screwdriver clamps.

3. Type 3: Corrugated aluminum jacketing material of 0.41mm (0.016”)
thickness. Stainless steel screwdriver clamps.

3. EXECUTION

3.1 GENERAL

1. Carry insulation through floors and walls on services above 121°C
(250°F) or below room temperature.

2. Adequate ventilation shall be required for insulation processes which
release irritating fumes. In particular, Type PA insulation requires
ventilation upon initial heating.

3.2 PIPING

1. Where insulation over 50mm (2”) is required, it shall be applied with
two or more layers with staggered joints.

2. Use Bakelite 120-18 to vapour proof insulated valves, flanges and
fittings on cold lines.

3. Type PA: Pipe covering shall be applied over clean, dry pipe with all
joints firmly butted together. Longitudinal laps shall be sealed with a
vapour proof adhesive. Butt joints shall be wrapped with Duro-Dyne
vapour barrier self-adhesive tape at least 50 (2”) wide. Over this shall
be applied a smooth coating of insulating cement. All flanges, pipe
hubs, etc., shall be insulated with oversize preformed pipe covering in
such a manner, that the insulation may be removed for flange repairs
without the use of special tools. Insulate all valves 75 (3”) and over
up to the bonnets. Provide an insulated sheet metal enclosure shaped to
suit the pipe over the valves. Vapour barrier shall be properly sealed
around all flanged insulation.

4. Type PB: Seal all joints continuously with Armstrong No. 520 adhesive.
In accordance with Armstrong recommended practice, insulate all fittings
with mitered oversize insulation which overlaps the pipe insulation.
Glue all joints with 520 adhesive.

5. Type PC: All insulation shall be applied over clean, dry pipe with
joints tightly butted together. All fittings and valves shall be
insulated with insulating cement, to a thickness equal to the adjoining
insulation. All flanges shall be insulated with preformed hydrous
calcium silicate pipe insulation in such a manner that the insulation
will be removable for flange repairs without the use of special tools.
Insulate all valves 75 (3”) & over up to the bonnets. Provide an
insulated sheet metal enclosure shaped to suit the pipe over the valves.
High temperature systems must have continuous insulation through wall,
roofs, etc.
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3.3 DUCTWORK

1. Type DA: Where more than 25 (1”) thick insulation is specified, install
in two or more layers with staggered joints. Impale the duct insulation
over suitable mechanical fasteners, such as welded pins, on 300 to 450
(12 to 18 inch) centres. A minimum of two rows of fasteners per side
shall be used. Secure insulation with suitable speed washer on slip.
Seal all joints, cracks, or breaks to assure a continuous vapour
barrier. Apply two brush coats of a vapour barrier mastic. Between
coats, embed a layer of glass fabric to reinforce the mastic.

2. Type DB: Insulation shall be adhered to the surface with a flame
resistant, quick-tacking adhesive spot-daubed on 150 (6”) centres or in
100 (4”) wide strips of 300 (12”) intervals. All edges of the insulation
shall be butted and sealed with Duro-Dyne pressure sensitive vapour
barrier tape.

3. In conditioned spaces, external duct insulation may be reduced by the
lining thickness.

3.4 EQUIPMENT

1. Type EA: Insulation blocks shall be applied with edges tightly butted, [
joints staggered, and secured with 1.206mm (No. 18 gauge) annealed steel
wire for small areas and 1.829 (No. 15 gauge) galvanized annealed steel
wire or 12 x 0.38 (1/2” x .015”) galvanized steel bands on 300 (12”)
maximum centres for large areas. Where required, welded studs, clips or
angles shall be provided as anchors for wires and bands. Fill in around
fittings with insulating cement to the thickness of the insulation. Over
the insulation, 25 (1”) hexagonal wire mesh shall be tightly stretched
in place and secured by wiring to anchors with edges tied together.
Finish shall be “Super Power house Cement”, produced by Keene Corp.,
applied 12 (1/2”) thick in two coats. First coat shall be left rough and
allowed to dry before applying second coat which shall be mixed 4 to 1
by weight with Portland Cement, and troweled to a smooth hard finish.

2. Provide small removable sections for access to flanges, bolts, drain
plugs, etc.

3. Recover all insulation with Type 1 covering, securely pasted on with an
approved Bakerlite lagging adhesive.

4. For cold equipment, use Bakelite 120-18 to provide a vapour barrier for
the insulation.

3.5 PAINTED SURFACES [
1. Where exposed insulation is to be painted, provide 100% Bakelite 120-18

lagging coverage to permit proper paint finish.
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3.6 COVERINGS

1. Recover all insulation where exposed in occupied rooms, and in
mechanical rooms, including crawlspace, with Type 1 covering, securely
pasted on with an approved UL lagging adhesive. Finish for painting as
previously specified.

2. Add Type 3 corrugated aluminum covering to all insulated pipes where
climbing over the pipe is likely to occur (eg. near access openings).

3. Recover outdoor insulation with 0.41mm (0.016”) aluminum and overlap the
sections by 50 (2”) minimum. Elbows shall be covered with Glassfab cloth
and finished with an aluminum pigmented mastic. The entire installation
shall be weatherproof.

3.7 HEAT TRACED PIPE

1. Provide insulation oversized to accommodate the heat tracing without any
gaps.

2. Confirm compatibility of insulation with the heat tracing before
ordering.

3. Insulation and tracing to extend in through the outside wall.
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GENERAL

1.1 GENERAL

1. Supply all products and execute all work as specified herein and in
accordance with the Contract Documents.

1.2 CLEARANCE TO COMBUSTIBLES

1. 90 to 120°C: (200 to 250°F:) 12 (1/2”) clearance minimum.

2. Over 120°C:: (250°F) 25 (1”) clearance minimum.

1.3 RELATED WORK

1. All drawings and specification documents apply to this section of the
work. The following is a list of related specification sections which

should be reviewed with particular care:

Mechanical Insulation Section 15180
Fluid Balancing Section 15399
Plumbing Section 15400
Plumbing Fixtures Section 15450
Heating and Cooling Section 15700 - 15799
Air Distribution Section 15800 - 15899
Controls Section 15900 - 15950

1.4 FLUID BALANCING

1. Refer to Section 15399.

2. The Mechanical sub-contractor shall retain the independent balancing
contractor. [

3. Prepare all systems ready for balancing.

4. Provide the required design data and add additional balancing values [
found necessary to balance the systems. Provide tradesmen familiar with
the systems to assist the balancing contractor in the operation and
balancing of the systems.

1.5 CONTROLS

1, Install all pipe mounted control devices, such as control valves and
wells.

L
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2. PRODUCTS

2.1 PIPING

1. Refer to the particular piping sections for piping, jointing and
fittings requirements.

2.2 PIPE HANGERS

1. Use adjustable ring type hangers for pipes up to 50 (2”) diameter -

Grinnell Fig. 269. Use adjustable wrought clevis type hangers for pipes
65 (2-1/2”) to 75 (3”) — Grinnell Fig. 260. Use adjustable swivel roller
type for pipes 100 (4”) and over except for DWV lines - Grinnell Fig.
174. Use copper-plated hangers for copper piping - Grinnell Fig. CT-269
for pipes up to 50 (2”) and Grinnell Fig. CT-65 for pipes 65 (2-1/2’)
and over.

2. For cast iron MJ joints, support pipe on both sides, except where
approved by the Consultant for short lengths and multiple fittings.
Provide anchors and sway braces to Consultant’s approval.

3. Use the following schedule of hanger rods:

1. 10 (3/8”) rod for pipes up to 50 (2”) diameter.
2. 12 (1/2”) rod for 65 (2-1/2”) and 75 (3”) diameter.
3. 16 (5/8”) rod for 100 (4”) diameter.
4. 20 (3/4”) rod for 150 (6”) diameter.
5. 22 (7/8”) rod for 200 (8”) to 300 (12”) diameter.

4. Provide all auxiliary supporting steel and accessories for hanger
installation to facilitate connection to the structure.

5. Apply 2 coats of shop primer paint on all unpiated hanger hardware and
supporting steel and leave in a condition to receive paint.

6. Use adjustable pipe rolls with pipe or washer spacers on exposed
threaded stands for all piping supported from below.

2.3 STRAINERS

1. Provide Y-type strainers where, indicated on the drawings and where
specified herein, in piping system, full size of the connected piping
ahead of each pump, control valve, meter, etc. Install bucket or basket
strainers only where indicated on the drawings.

2. All strainers shall have the same end connections and working pressure
as the attached piping is specified.

3. Use monel screens with a reinforced edge. Perforations shall be 0.8
(1/32”) for steam, 1.6 (1/16”) for condensate, 3.2 (1/8”) for chilled
and hot water and 3.2 (1/8”) ahead of pumps.
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4. Fit 20 (3/4”) blow-off lines with globe valves, pipe directly to drain [

on all strainers over 50 (2”).

5. Strainers shall be Sarco Type IT for up to 50 (2”) and Type IF-125 over

50 (2”). Use type AF-250 for over 50 (2”) when steam pressure is greater

than 850 kPa (125 psig).

2.4 VALVES

1. Refer to the specific pipe specification sections for valve types.

2. All valves of one type, eg. gate valves, must be of one manufacturer. [
Ensure that working pressure, size and manufacturer’s name are cast or

stamped into the body of each valve.

3. Use 0.S. & Y. design on all valves 100 (4”) and larger unless specifi

cally noted otherwise,

4. Provide valves with hand wheels accessible for operation.

2.5 AIR VENTS

1. Provide air vents complete with air chambers and isolating valves to

properly vent all systems and equipment as indicated and as specified

herein. Arrange vents to vent all high points in the system. Connect all

vents to the nearest accessible drain with 6 (1/4”) or 4 (3/16”)
(depending on the size of the vent) copper tubing. Carry the vent drain

lines to the nearest accessible drain and label as to the vent they

serve.

2. Use manual keyoperated vents on radiation and convectors.

3. Use automatic air vents with stamped, cast or forged steel bodies and

tops, stainless steel floats, single level action and chrome steel
valves on all other venting applications. Vents shall be Maid-0-Mist

No. 71.

4. Vents shall be suitable for 1030 kPa (150 psig) operation.

2.6 PRESSURE GAUGES

1. Glycerin filled. [
2. Dial size - 65 (2-1/2°) diameter mounted up to 2.13m (7-0”) and 100

(4”) mounted higher than 2.13w (7’-O”).

1*
L
I
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3. Gauges - bourden tube type constructed with phosphor bronze tube silver
soldered to socket and tip.

4. Accuracy - 1.5% of the scale range.

2.7 THERMOMETERS

1. Liquid filled with stem length to suit the pipe. Size 225 - (9”) mounted
up to 2130mm (7’- 0”) and 300mm (12”) mounted higher than 2130mm (7’-
0”). Case - Die cast aluminum with glass front. Scale - Non-reflective
surface with black numerals. Accuracy - 1% of scale range. Provide
separable wells for all thermometers. Brass or stainless steel where
required. Materials and range to suit the particular application.
Thermometers shall be Weiss Van-angle. Range shall be selected to suit
the application. Highlight in shop drawings. For example: Use - 20° to
50°C (0° to 120°F) for chilled water and domestic cold water. 0 to 120°C
(30° to 240°F) for heating water and domestic hot water.

3. EXECUTION

3.1 PIPING

1. Install piping approximately as shown, with all lines being carried
parallel to building walls and as close to the structure as possible.

2. Conceal all piping except where otherwise approved. Exposed piping must
be carefully installed to be pleasing to the eye and meet the
Architect’s requirements. In cabinets, locate tight to back wall and
clear of drawers and other features for minimum impact on usefulness.

3. Align and support all piping properly; under no circumstance may any
piping load be transferred to the equipment. Make all equipment
connections so as to allow disassembly of the piping for equipment
removal and maintenance,

4. Use only long radius welding fittings in expansion loops, not screwed
fittings. Do not use running nipples. Do not use threaded protectors as
couplings.

5. Use the following for branch mains off a main:

1. Mains 100 (4”) and over - branches under 38 (1½”), use factory
manufactured welding fittings to accommodate the take-off either
welded or threaded; branches 50 (2”) to 75 (3”), use welding
saddles; branches 100 (4”) and over, use standard tee. Do not use
welding saddles for branches greater than ½ of main.

2. Mains 75 (3”) branches under 25 (1”), use factory manufactured
welding fittings to accommodate the take-off either welded or
threaded; branches over 25 (1”), use standard tees.

3. Mains 65 (2-1/2”) and under, use standard tees for all branch
take-off s.



[
5

G1156 PSBLcc_ 15300

6. Use only eccentric reducing fittings. Install all reducers in water
lines with the piping in line at the top. Install all reiucers in steam
lines with the piping in line at the bottom.

7. Do not use direct welded or screwed connections to valves, equipment or
other apparatus. Make all connections with a suitable union for screwed
piping and a Victaulic coupling for welded piping, except for steam and
hot water services, use flange connections. (

8. American National Taper pipe thread must be used for all thread
connections. Remove burrs and chips and ream or file the pipe ends out
to size of bore.

9. Leave not more than 2 threads exposed on threaded joints when made up.

10. Unless specifically noted otherwise on the drawings, support all piping
with hangers spaced as follows:

2140 (7’) for piping - 32 (1-1/4”) diameter and smaller
2540 (10’) for pipe - 38 (1-1/2”) diameter to 65 (2-1/2”) diameter
3050 (12’) for pipe - 76 (3”) diameter and larger.

11. Cast iron pipe shall be supported at each hub. Install hanger rods
vertical without bends or offsets such that finished piping is aligned
correctly both with respect to line and grade. Where groups of pipes are
run together, a fabricated hanger may he used with separate rolls for
each pipe. Design shall be approved by the Engineer.

12. Secure all hanger rods directly to the building structure by means of F
inserts or clamps. Do not support from other pipes and ducts. Give all
hangers and rods, etc., two heavy coats of primer paint before
concealing. [

13. Support vertical piping at its base by hangers placed as near as
possible to the horizontal pipe to which it is connected. Provide pipe
supports at each floor using iron brackets and pipe clamps. Use 10
(3/8”) MS plates as pads or anchored into vertical concrete for
connections of brackets on floor levels.

14. Use pipe saddles in conjunction with all pipe supports on insulated
piping 65 (2-1/2”) diameter and larger. Pack insulation between the
saddle and piping. On piping where a vapour barrier is required (cold
water, chilled water), wrap the vapour barrier around the pipe and
entire saddle. Where a roller is required, provide a shield between the
saddle and roller to prevent damage to the vapour barrier.

15. Use insulation shields in conjunction with hangers on all insulated
piping up to 50 (2”) diameter.

16. Arrange valving to permit the isolation of each piece of equipment to
facilitate servicing.

17. Ensure suitable access to all valves.

I-
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18. Mount balancing valves, gate valves and drains in the supply and return
piping of each main branch of the water distribution system.

19. Make joints for sanitary and drainage cast iron pipe with neoprene
gaskets and stainless steel mechanical joint clamps.

20. Copper Pipe: Make joints with solder as specified using non-corrosive
flux. Clean pipe and fittings with steel wool over the whole tack
surface before applying flux. Cut pipe square with a wheel type pipe
cutter, remove all burrs and slivers.

3.2 EXPANSION OF PIPING

1. Install all piping systems with due regard and provision for expansion
avoiding strain or damage to the building and equipment. Where pipe runs
past building expansion joints, provide expansion compensation.

2. Only major expansion configurations and fittings have been detailed on
the drawings. Provide all required additional compensators, loops and
swing connections as specified herein, and in accordance with good trade
practice.

3. Use swing connections with a minimum of 3 elbows (ie. four fittings
including the tee) where required. These swing connections are not
always shown on the piping drawings for reasons of clarity; they must
however, be installed. Where close tolerances do not permit the
installation of a complete swing connection, consult the Engineer prior
to the closing of tender.

4. Install expansion loops cold spring 50 percent of the calculated
expansion. Use compensator type expansion joints with suitable pressure
ratings for radiation piping where required. Install coinpensators with
double guides on inlet and outlet with distances in accordance with
manufacturer’s instructions. Where not indicated, calculate compensator
expansion equal to 38 (1½”) per 30.6m (100’) of run between the anchors.

3.3 SCHEDULE FOR EXPANSION LOOPS:

1. Maximum Distance between Anchors

Heating Hot Water
Domestic Hot Water Steam and Condensate
Copper - 30000 (100’-O”) Copper - 15000 (50’-O”)
Steel - 45000 (150’-O”) Steel - 23000 (75’-O”)

2. Loop Size Required

Pipe Size Loop Size
20 (3/4”) 1 22m (4’-O”)
25 (1”) 1.27m (4’—2”)
32 (1-1/4”) 1 32ni (4’-4”)
36 (1—1/2”) 1 37ni (4’-6”)
50 (2”) 1.42m (4’-8”)
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65 (2½”) 1 53m (5’-O”)
75 (311) 1 68m (5—6”)
100 (4) 1.98ni (6’-6”)

3. If the length between anchors is 1/2 the maximum listed above, then the
loop can be reduced to 2/3 that listed.

4. Loops shall be located midway between guides.

3.4 PIPE GUIDES

1. Provide alignment guides where shown on the drawings and where required
for proper operation of the system.

3.5 PIPE ANCHORS

1. Provide substantial pipe anchors where shown on the drawings. Anchors
shall be suitably attached to the structure and the pipe to prevent
movement.

3.6 SLEEVES AND ESCUTCHEONS

1. Provide sleeves for all piping passing through partitions, floors, [
walls, etc.

3.7 PIPING INSPECTION AND TESTS [
1. Provide all materials, labour, plant and equipment necessary for tests.

2. Notify the Engineer and/or the governing authority of all tests at least 1.
48 hours in advance and conduct all tests to their satisfaction. Repeat
tests if required until the system is shown to be leak tight and in
proper working condition.

3. Conduct tests before piping is concealed or insulated. Test underground
piping prior to backfill is applicable. [

4. Test all piping, with the exception of atmospheric vents and sanitary
piping, hydraulically to 1½ times the operation pressure but not less
than 125 psig (860 kPa). Remove and protect all components such as
control valves which are not designed for the test pressure. Prove
piping without pressure drop for a period of 24 hours with a hydraulic
test.

5. Test all sanitary piping in accordance with the applicable Plumbing
code.

3.8 THERMOMETERS

1. Install where easily read from the floor. L
2. Provide both sides of all fluid heaters & coolers, as a minimum.

L
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3. Provide high conductivity ‘grease’ in wells to ensure accurate reading.
Exact locations to ensure reading average fluid temperature.

4. Check calibration before installation.

3.9 PRESSURE GAUGES

1. Install where easily read from the floor, c/w a shut-off valve. Locate
where average pressure can be sensed.

2. Install at main water entrance and at water heater inlets, as a minimum.
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GENERAL

1. This section applies to all cold and hot domestic water piping.

2. Specifically refer to the general requirements in 15300. [
3. The entire system must meet all code requirements.

2. PRODUCTS

1. Above ground piping:

1. Application: All sizes
2. Pipe: Type L°

Hard temper
Copper to ASTM B42-84

3. Fittings: Wrought copper
Solder ends
95-5 up to 50mm (2”)
Silfoss 50mm (2”) and over
ANSI B16-22-1980

4. Valves: (Rising stem, unless specifically approved)
Stop Valves Jenkins Fig. 810
Throttling Valves Jenkins Fig. 1063
Check Valves Jenkins 4092

2. Below Grade Piping: [
Pipe: Type K soft temper
Joints: No buried joints
Fittings: Flared
Valves: Do not bury

3. EXECUTION

1. Refer to Section 15300 for installation requirements.

1.
[
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G1156P(PD4O-90 PIPING - DRAIN, WASTE & VENT 15302

GENERAL

1. This section applies to all drain, waste and vent piping, including
storm water piping.

2. Specifically refer to the general requirements in Section 15300.

3. The entire system must meet all code requirements.

2. PRODUCTS

1. Above ground piping:

Application: All sizes Alternative
Pipe: Cast iron DWV copper
Fittings: Cast iron Cast brass
Joints: Mechanical Solder

2. Underfloor waste piping may be A.B.S. as approved by local authorities.
All above floor waste piping shall be as specified.

3. Aluminum waste pipe is acceptable as per local code for rainwater
leaders only.

3. EXECUTION

1. Refer to Section 15300 for general requirements.

2. Buried Pipe:

1. Provide 6” sand bedding below pipe and 6” of sand over pipe for
initial backfill.

2. Balance of fill and amount of compaction to be the same as
specified for the slab above for sizes under 150mm (6110).

3. Minimum grade to be 1/4” per foot.

3. Where limited space is available, use DWV copper in lieu of cast iron.



G1156P(PD9O—40 I PIPING - LOW PRESSURE STEAM

1

15305

[
F

1. GENERAL
F

1. Specifically refer to general requirements in
specification in Section 15728.

2. Low pressure steam is below 15 psig.

Section 15300, and steam F

2. PRODUCTS

F

1. Application: 2” (50mm) & Smaller

black steel grade B ERW,
ASTM A-53, Schedule 40

2½” (65mm) & Larger
F

3. Fittings: malleable iron
ASTM A-47, Grade 32510

steel welded
ANSI B16.9 C

4. Valves:
(Boiler Disch)
Gate (stop)

(Other) Gate (stop)

(throttling)

Jenkins 810 (Crane 440)
125 psig, Bronze,
rising stem, screwed
Jenkins 530A(Crane 14½ HP

Bronze, 300 psig, PWG
SS & seat, screwed

Jenkins 454 (Crane 465½)
Flanged, 125 psig, iron
OS & Y, IBBM
Jenkins 142 (Crane 359)

Flanged, 125 psig, iron,
IBBM, composition disc

1
I.
I

3. EXECUTION

3.1 PIPING

1. Install piping approximately as shown, with all lines being carried
parallel to building walls and as close to the structure as possible.

2. Conceal all piping except where otherwise approved. Exposed piping must
be carefully installed to be pleasing to the eye and meet the
Consultant’s requirements.

3. Align and support all piping properly; under no circumstance may any
piping load be transferred to the equipment. Make all equipment
connections so as to allow dis-assembly of the piping for equipment
removal and maintenance.

4. Use only long radius welding fittings in expansion loops, not screwed
fittings. Do not use running nipples.

2. Pipe: same [

[

t
I
[
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5. Use the following for branch mains off a main:

1. Mains 100 (4”) and over - branches under 38 (1½”), use factory
manufactured welding fittings to accommodate the take-off either
welded or threaded; branches 50 (2”) to 75 (3”), use welding
saddles; branches 100 (4”) and over, use standard tee. Do not use
welding saddles for branches greater than ½ of main.

2. Mains 75 (3”) branches under 25 (1”), use factory manufactured
welding fittings to accommodate the take-off either welded or
threaded; branches over 25 (1”), use standard tees.

3. Mains 65 (2½”) and under, use standard tees for all branch take
offs.

6. Use only eccentric reducing fittings. Install all reducers in steam
lines with the piping in line at the bottom.

7. Slope all piping a minimum of 1% in the direction of steam flow.

8. Provide isolating valves at all equipment, and by-pass valves (3) around
control valves 2” diamter.

3.2 WELDING

1. Make pipe to pipe welded joints with open, secure butt welds, reinforced
by metal in excess of the net throat dimensions by at least 1.5 (1/16”)
built up to give a gradual increase in thickness from edge to centre.
Clean all rust, paint, oil, grease or foreign matter from all welding
faces and adjoining pipe surfaces for a depth of at least 12 (½”) from
the edge of welding groove. Maintain a surface clearance of 1.5 (1/16”).
Carefully align piping using proper clearances and tacking before
welding. Leave welded surfaces clean.

2. Welding must be performed by welders with proper certificates. All
welding must be done in accordance with the regulations of the Boiler
Inspection Branch. All field welding must be in accordance with the
procedures of CSA-W55.2-1957 and CSA-W117.2-1974 and the current edition
of ASME Code for Power Piping. Do not caulk or pean welds. Perform all
welding above 4.4°C (40°F) if necessary preheat to at least 21°C (70°F).
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G1156P PIPING — LOW PRESSURE CONDENSATE & PUMPED CONDENSATE 15307
(P090-40)

GENERAL [
1. Specifically refer to general requirements in Section 15300, and steam

specification in Section 15728. F
2. Maximum pressure is 125 psig and maximum temperature is 250°F.

2. PRODUCTS

1. Application: 2” (50mm) & Smaller 2” (65mm) & Larger [
2. Pipe: black steel grade B ERW, same

ASTN A-53, Schedule 80 same C
3. Fittings: steel welded, 300 psig

ANSI B16.9

4. Valves:
Gate (stop) Jenkins 810 (Crane 440) Jenkins 454 (Crane 465½)
Globe Jenkins 2058 (Crane ) Jenkins 142 (Crane 351)

(throttling)
Check Jenkins 4092 (Crane 36 )
(directional) Jenkins 587 (Crane 373)

Ball Valve Kitz
(diverting)

(for sight glass)

3. EXECUTION

3.1 PIPING

1. Install piping approximately as shown, with all lines being carried
parallel to building walls and as close to the structure as possible.

2. Conceal all piping except where otherwise approved. Exposed piping must
be carefully installed to be pleasing to the eye and meet the
Consultant’s requirements.

3. Align and support all piping properly; under no circumstance may any
piping load be transferred to the equipment. Make all equipment
connections so as to allow dis-assembly of the piping for equipment
removal and maintenance.

4. Use only long radius welding fittings in expansion loops, not screwed
fittings. Do not use running nipples.

5. Use the following for branch mains off a main:
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1. Mains 100 (4”) and over - branches under 38 (1½”), use factory
manufactured welding fittings to accommodate the take-off welded
or threaded; branches 50 (2°) to 75 (3”), use welding saddles;
branches 100 (4”) and over, use standard tee. Do not use welding
saddles for branches greater than ½ of main.

2. Mains 75 (3”) branches under 25 (1”), use factory manufactured
welding fittings to accomodate the take-off either welded or
threaded; branches over 25 (1”), use standard tees.

3. Mains 65 (2½”) and under, use standard tees for all branch take
offs.

6. Use only eccentric reducing fittings. Install all reducers in condensate
lines with the piping in line at the top.

7. Slope all pumped lines a minimum of 1% in the direction of steam flow.
Slope all gravity lines down a minimum of 1% in direction of flow.

8. Weld all joints, except at appurtenances.

9. Provide isolating valves at all equipment, and 3 valve by-passes around
control valves.

3.2 WELDING

1. Make pipe to pipe welded joints with open, secure butt welds, reinforced
by metal in excess of the net throat dimensions by at least 1.5 (1/16”)
built up to give a gradual increase in thickness from edge to centre.
Clean all rust, paint, oil, grease or foreign matter from all welding
faces and adjoining pipe surfaces for a depth of at least 12 (½”) from
the edge of welding groove. Maintain a surface clearance of 1.5 (1/16”).
Carefully align piping using proper clearances and tacking before
welding. Leave welded surfaces clean.

2. Welding must be performed by welders with proper certificates. All
welding must be done in accordance witti the regulations of the Boiler
Inspection Branch. All field welding must be in accordance with the

procedures of CSA-W55.2-1957 and CSA-W117.2-1974 and the current edition
of ASME Code for Power Piping. Do not caulk or pean welds. Perform all
welding above 4.4°C (40°F) if necessary preheat to at least 21°C (70°F).



G1156P (PD9O-.40) PIPING — NATURAL GAS 15310

GENERAL

1. Specifically refer to general requirements in Section 15300.

2. The entire system must meet all code requirements, CGA-149.1 latest
edition, & all requirements of the authorities having jurisdiction,
which includes the local gas company.

3. All natural gas piping shall be installed by gas fitter licensed in the
Province.

50mm (2”) & smaller
black steel grade B
ERW, ASTM A-53
Standard wall
steel, welding
ANSI B16.9
Mueller
Fig. #11175
125# steel,
threaded ends
c/w wrench

3. EXECUTION

1. On roofs:
-support on 100mm x 100mm (4”x 4”) pressure treated cedar sleepers,

mopped into roofing
-paint yellow bands over metal primer, immediately following
installation
-provide pitch pockets & flashing at all roof penetrations

2. Install expansion loops where required for thermal expansion & at
control joints, to accommodate movement.

3. All inside piping shall be welded and painted yellow.

4. Run vents where approved by the Consultant.

1 F
F
F

2. PRODUCTS

1. Above ground:

1. Application
2. Pipe

3. Fittings

4. Valves

Over 50mm (2”)

same

same

Rockwell Nordstrom
Fig. 143, 175#
flat face flange
c/w wrench

I:
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G1156P (PD9O-40) PIPING - ENGINE EXHMIST 15316

GENERAL

1. Particulary refer to Section 15300 for general piping requirements.

2. PRODUCTS

1. Material: black steel, ASTM AS3 GR.B ERW
schedule 80 wall thickness

Joints: welded
Fittings: steel ANSI B16.9
Valves: none

3. EXECUTION

1. Follow the engine manufacturer’s recommendations for exhaust piping to
ensure adequate compensation for thermal & mechanical movement and
vibration. Provide spring hangers where required.

2. Provide clearance for continuous insulation through walls & roofs, etc.,
to prevent fires.

3. Pipe shall end horizontally with 45 degree end, unless weather
protection is provided by an automatic cap.

4. Slope pipe to eliminate all pockets where condensation could collect.
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G1156P (PD9O-40) WATER TREATMENT GENERAL 15390 [
GENERAL

1.1 SCOPE E
1. Provide cleaning and treatment for all fluid systems. Refer to the

drawings and other specifications. (
1.2 SPECIALIST

1. The contractor shall engage the services of a water treatment specialist L
to conduct a water treatment analysis and to supervise the installation
of equipment and initial start-up of treatment procedures.

1.3 TRAINING

1. The water treatment specialist shall establish treatment ranges and
provide training in the use of log sheets and test equipment. Training
to be no less than one day or more as required to ensure correct
application.

1.4 FOLLOW-UP

1. The water treatment specialist shall make regular cailbacks to check on
procedures being followed and report each call in writing to the
consulting engineer, the mechanical contractor and the Owner, during the
first year of operation, a minimum of 3 calls, more if required.

1.5 OPERATING MANUAL

1. In addition to the supervision of the installation of all chemical feed
equipment and initial start-up of the treatment program, shall provide a
comprehensive operating manual covering all aspects of the treatment
program and its maintenance. Provide 1 copy for each Mechanical 0 & M
Manual provided to the Owner.

1.6 LABELS

1. For each system label, on or near the feeder, the required information
including: MSDS information sheets, system, required concentration,
approximate system volume, required chemical and recommended test
frequency. Confirm wording, location, size, etc., before manufacturing.

2. Refer to general requirements for basic valve and equipment labels.

3. All labels shall be mechanically fastened lamacoid.

1.7 CO-OPERATION [
1. The contractor shall provide all labour, materials and corrections to

facilitate the water treatment.
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2. Confirm backflow prevention measures are adequate for the entire
installation.

1.8 TEMPORARY HEAT

1. Systems shall not be used for temporary heat unless they have first been
cleaned and de-greased under the supervision of the water treatment
specialist and a report submitted on the procedures followed, unless
special permission is given by the consulting engineer to do so.

2. If weather conditions do not permit the draining and flushing of the
system because temporary heat is not available, the contractor shall
provide enough additional corrosion inhibitor to protect the system
until weather conditions are such that the system can be flushed,
drained, refilled and treated with the required amount of corrosion
inhibitor.

2. PRODUCTS

2.1 GENERAL

1. All products shall be specifically designed for their use.

2.2 CHEMICALS

1. A minimum of one year’s supply of all maintenance chemicals shall be
turned over to the Owner. Include signed material list in the manuals.

2.3 TEST EQUIPMENT

1. Provide test equipment and 1 years’ supply of materials to permit at
least weekly checking of all maintenance chemicals. Provide a wall
mounted cabinet for the materials and equipment and locate to suit
Owner. -

3. EXECUTION

3.1 GENERAL

1. Treatment shall be prompt, to protect all installed systems and
equipment.

2. Indicate labour requirements to the Mechanical trade, well in advance.

3. If weather conditions prohibit draining a system, provide extra
treatment until the remaining work can be done.

3.2 SUPERVISION

1. Ensure proper cleaning and treatment results. Replace damaged equipment
and materials.
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2. Liaise with other trades to provide all required flushing connections,

sample locations, and correct treatment equipment installation.

3. Participate in layout to ensure convenient access for on-going
treatment.

3.3 EXISTING SYSTEMS

1. For existing systems or piping, also use a sludge conditioner to keep
solids in suspension.

I.
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GENERAL

1. Clean and certify in writing to the Engineer that the various piping
systems have been cleaned of all pipe dope, thread cutting oils, welding
slag, dirt, etc., prior to any operation or operating tests. Carry out
the following procedures upon completion of all leak tests of the
piping.

2. Fill each system with a neutral pH non-phosphate Dearborn #11 cleaner.
The required dosage is 100 lbs. per 1000 Imp. gal. (1:100 by weight) of
water in the system.

3. Raise the solution temperature to 110°F. (45°C) and circulate for 24 to
72 hours or more. Clean strainers periodically.

4. Drain off all low parts of the system periodically to purge these of
accumulated suspended matter during the circulating period. Replace as
required with new solution. Continue until water is clean.

5. After the cleaning period drain down the entire system. Refill with
fresh water and circulate for 2 hours. Drain and clean all strainers.
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G1156P (90-40) _W.T - STE1M BOILER MAKEUP WATER

GENERAL [
1. Refer particularly to 15390 Water Treatment - General.

2. The water treatment specialist shall supervise the installation and [
start-up of the chemical water treatment system.

3. All labour will be provided by the mechanical contractor who will also

arrange for qualified personnel to operate the equipment during

Commissioning.

4. The mechanical contractor shall make arrangements with the water [
treatment specialist to be on site for the chemical treatment commission

system Commissioning and shall provide at least two weeks’ notice to the

water treatment specialist so that arrangements can be made to be on

site.

2. PRODUCTS

2.1 GENERAL

1. A Dearborn 3 valve pot feeder is to be provided on each boiler feedwater

line by the mechanical contractor.

2.2 PUBLIC SAFETY BUILDING

1. Provide a packaged chemical feed system consisting of:

a) 205 L Dearborn polyethy)ene chemical solution tank c/w steel stand,

pump mounting shelf, agitator bracket & hinged lid

b) A Milton Roy RhO chemical pump c/w foot valve & suction line. Pump

motor to be .19kw, 110/1/60.
c) A Neptune agitator c/w 102mm four blade stainless steel propeller.

914mm long x 13mm diameter stainless steel shaft, motor coupling &
.19kw totally enclosed, 110/1/60 iiotor

d) A Dearborn sample cooler for each boiler

2. The following chemicals shall be provided: 136 kilograms of Dearborn

66, 117 kilograms of Dearborn 166, 109 kilograms of Dearborn Alkameen 56

3. Provide pretreatment consisting of a Ffltersoft model 202-30 c/w time

clock, EM-h11-30 3/4” 5 cycle control valve for fully automatic
regeneration, brine tank.

2.3 CIVIC CENTRE L
1. Provide a code 2810 test kit.

2. Provide 120 kilograms of Dearborn 3071 boiler water treatment. [
L
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3. EXECUTION

3.1 GENERAL

1. The water treatment specialist to supervise the start-up of the chemical
feed systems and provide operating personnel with both written and
verbal instruction on equipment operation, treatment, testing
procedures, and report the Commissioning in writing to the Consultant,
Contractor and Owner.

3.2 PUBLIC SAFETY BUILDING

1. Provide sample points on each of the boilers blowdown lines c/w sample
coolers.

2. Provide sample points on the condensate return, soft water to the
feedwater tank, feedwater to the boilers.

3. Mechanical contractor will mount the agitator and chemical pump as
directed by a water treatment specialist.

4. The mechanical contractor will run the soft water line to the feedwater
tank.

3.3 CIVIC CENTRE

1. Provide a chemical addition funnel consisting of 3/4” nipple, valve,
nipple & 3/4”x 2” reducing coupling on the existing feedwater tank.

2. Provide sample points on the condensate and feedwater lines, and sample

point with cooler on the boiler blowdown line.
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G1156P (PD9O-40) WI! - STEAM BOILER CLEANING 15397

GENERAL r
1. Refer particularly to 15390 Water Treatment - General.

2. The water treatment specialist shall supervise the boil out of each I
steam boiler.

3. All labour to be provided by the mechanical contractor who will also
arrange for qualified personnel to operate the equipment during the boil

4. The mechanical contractor :hall make arrangements with the water I
treatment specialist to be on site for the boil out and shall provide at
least two (2) weeks notice to the water treatment specialist so that
arrangements can be made to be on site. I

2. PRODUCTS

2.1 PUBLIC SAFETY BUILDING

1. Chemicals: Dearsol 19, Dearborn 691 & VOS-68; for boilout. Provide 25 L (of Dearsol 19, 4 L of Dearborn 691 & 1 L of Dearborn VOS-68 per 1000 L
in the boiler.

3. EXECUTION

1. The chemical shall be introduced according to instructions provided on
the site by the water treatment specialist and shall be heated by firing
the boilers to bring the pressure/temperature up to normal.

2. Throughout the boil out period, steam shall be vented periodically in [.
order to re-fire the boilerand maintain circulation.

3. On completion of the boil out, the boiler shall be cooled, drained and [
opened for inspection. Should the heat transfer furnaces not be
thoroughly cleaned of grease, oil and debris, the entire procedure shall
be repeated and the boiler then left with treated water. 1

4. On completion of the boiler boil out, the water treatment specialist
shall provide a report to the mechanical contractor and the consulting
engineer, indicating exact procedures followed, and pH readings taken
during the procedure, and final results.

5. Boiler is to be filled to operating level with zero soft water. [
L
L
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G1156P (PD9O—40) PLUMBING 15400

GENERAL

1.1 GENERAL

1. Execute all work and furnish all products as specified herein in
accordance with the Contract Documents. Construct a plumbing system in
strict accordance with the requirements of the latest edition of the
Provincial Plumbing Code and all of its amendments, the Civic By-law and
their amendments, and the authority having jurisdiction. No additional
compensation will be paid for work required to comply with these
requirements.

1.2 RELATED WORK

1. All drawings and specification documents apply to this section of the
work. The following is a list of related specification sections which
should be reviewed with particular care.

2. Section 15010 - 15050 Mechanical General Requirements
Section 15180 - Insulation
Section 15300 - 15399 Piping.
Section 15450 - Plumbing Fixtures.

1.3 EXISTING PIPING AND EQUIPMENT ON DRAWINGS

1. Locations of existing piping and equipment as shown are based on the
best information available, but no guarantee is given that all existing
piping and equipment are shown or that the given locations are exact.

1.4 VALVES AND MOTORS

1. Refer to 15010 and 15300 for valve and motor specifications.

2. PRODUCTS

2.1 PIPING

1. Refer to the appropriate piping sections for all plumbing piping
systems.

2.2 ACCESS DOORS

1. Access doors are specified in Section 15010, Mechanical General
Requirements.

2. Door dimensions shall be 300 x 300 (12” x 12”) where equipment is close
to the door, 300 x 450 (12” x 18”) where equipment is more than 450
(18”) from the door. Access doors for cleanouts immediately behind the
wall shall be 150 x 150 (6” x 6”).
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3. Where conditions require other sizes, shapes, or types; review with the
Consultant and provide suitable alternative which will provide adequate
access.

4. Where doors exceed 300 x 450, provide a continuous concealed piano hinge
on the longest side.

2.3 CLEANOIJTS —

1. Cleanouts to be full size for pipe up to 100 (4”) and not less than 100
(4”) on larger pipe.

2. Cleanout plugs to be bronze with raised hexagonal head and tapered
threads, Zurn A-1470, or Ancon with integral cover.

3. Cleanouts in finished floors to have removable covers, the cover to [
match surrounding finish, eg. Zurn ZN-1508 for tile floors, Zurn ZN-1504
for carpet areas, etc.

4. Cleanouts in unfinished concrete floors to be Zurn ZN-1410-2 with
clamping collars on units located in waterproofed floors.

5. Wall cleanouts below lays and in vanities to be exposed chrome pipe [
caps. Others to be concealed in the wall c/w access door.

2.4 FLOOR DRAINS r
1. Floor drain size and location are shown on the drawings. Provide correct

type of floor drain and strainer in each location. Contact the
Consultant where doubtful.

2. Provide trap primer connections where indicated. r
3. All types may not be required for this project.

L

4. In finished areas, except as otherwise specified herein, ZN-415 with
adjustable height strainer, seepage flange and clamping collar.

5. Strainer variations:
R — Clamps watertight to sheet goods.
F - Use where pipe(s) directed to the drain.
B Other locations.

6. In unfinished areas: ZN-415 with 7” diameter type N strainer with deep
flange and square holes.

8. In areas of heavy loading: ZN-509 with tractor type deep flange, [
non-tilt strainer of 12” (300mm) diameter.

9. Where a shallow seal is required: ANCON AN-452 with 6” overall depth. [
L
L
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2.5 SAFES FOR FLOOR DRAINS

1. Floor drain safes to be 460 x 460 (18” x 18”) lead sheets clamped
watertight to the floor drain.

2.6 INSIDE HOSE BIBBS

1. HB-1: Emco #10241 sediment faucet, female inlet, 20 (3/4”) diameter,
c/w WAHS #8A vacuum breaker.

2.7 OUTSIDE HOSE BIBBS

1. Use the following for outside w/o box (non-freeze) ANCON #HY420. Ancon
HY725 encased non-freeze wall hydrant, with approved self- draining
vacuum breaker, galvanized steel casing, polished nickel bronze box and
cover assembly, 20 (3/4”) straight thread hose outlet connection and
combination 20 (3/4”) solder and 25 (1”) male NPT inlet connection.
Provide Owner with one key per hydrant.

2.8 BACKWATER VALVE

1. Zurn Z-1090-1 complete with bolted access cover, dura-coated cast iron
body, pipe ends to suit.

2.9 PRESSURE GAUGES AND THERMOMETERS

1. Refer to the piping section for gauges and thermometers.

2.10 SAFETY AND RELIEF VALVES

1. Safety and relief valves shall be of the approved pop type valve with a
capacity in excess of that required. Consolidated or Farris.

2.11 SHOCK ABSORBERS

1. Zurn Shoktrol Series Z—1700 shock absorbers complete with cylindrical
domes, all welded bellows, all stainless steel construction, invert
cylindrical cavity dome-blocks, and permanent dry compressed air charge.

2.12 WATER METER

1. Provide a 20 (3/4”) Neptune Trident No. 8 meter for the hot water
heating make-up water line.

3. EXECUTION

3.1 PIPING

1. Refer to the specific piping sections for execution requirements.
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3.2 ACCESS DOORS r
1. Provide access doors at all equipment, cleanouts, valves, etc. requiring L

access where not readily accessible for maintenance and inspection.

3.3 CLEANOUTS

1. Install cleanouts where easily utilized, and as required by the latest
edition of the Provincial Plumbing Code, its amendments, and the
authority having jurisdiction. -

2. Consult with the Architect if in doubt to clean-out finish or cap type.

3. In finished areas, ensure a neat installation level within the
surrounding floor or wall.

3.4 SAFES

1. Test shower and floor safes by flooding the floors when so directed by [the Engineer. -

2. Floor Drain Safes: Safes shall be installed in all floors except
slab-on-grade construction. Ensure floor drains have the required
clamping flange and provide a watertight installation.

[
1’

I

L
L
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GENERAL

1.1 CODES AND STANDARDS

1. Execute all work and furnish all products as specified herein in
accordance with the Contract Documents and in strict accordance with the
requirements of the latest editions of the Provincial Plumbing Codes and
all of their amendments, the Civic Backflow Prevention By-law and its
amendments, and the authority having jurisdiction. No additional
compensation will be paid for work required to comply with these
requirements.

1.2 RELATED WORK

1. All drawings and specification documents apply to this section of the
work. The following is a list of related specification sections which
should be reviewed with particular care.

2. Section 15010 - 15050 Mechanical General Requirements
Section 15300 - Piping
Section 15400 - Plumbing
Section 15500 - Fire Protection

2. PRODUCTS

2.1 GENERAL

1. Furnish all products in strict accordance with 1.1.1. above.

2. Provide a line size strainer upstream of each reduced pressure backflow
prevention device.

3. All water supply backflow prevention devices shall be line size.

4. Maximum pressure drop for a reduced pressure backf low prevention device
shall not exceed 12 psi (8OkPa).

2.2 HYDRO PNEUMATIC DIAPHRAGM EXPANSION TANKS

1. Provide diaphragm expansion tanks on the downstream side of all reduced
pressure backflow prevention devices. Tanks shall be equal to Hamlet &
Garneau Inc. Model FX-8, 2.1 gal (8 liter) capacity. Bladder shall be
suitable for contaminants present.

2.3 BACKFLOW PREVENTION

1. Provide the recommended water supply anti-contamination device for the
appropriate hazard described in The City of Winnipeg By-law 504/73, and
it’s amendments, whether shown on the drawings or not.
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2. Maximum pressure drop for a reduced pressure backf low prevention device
shall not exceed 80 kPa. (12 psi).

3. Provide a line size strainer upstream of each reduced pressure backf low
prevention device. r

4. All water supply contamination devices shall be line size and approved
by the authority having jurisdiction.

3. EXECUTION

3.1 TESTS

1. Test and tag all backflow prevention devices in accordance with the
authority having jurisdiction. Submit copies of test reports to the
authorities having jurisdiction and to the consultant. Tests shall be
performed by a certified Backflow Prevention Device testing person; all
reports shall contain their certificate number. Include copies of test
reports in the Operation and Maintenance Manuals.

3.2 REDUCED PRESSURE DEVICES I
1. Run the relief port drain to an acceptable drain, which will be capable

of accepting full relief flow with no spillage or splashing, or where
overflow of the drain will not cause damage to the building.

2. Demonstrate RP relief drains to the consultant upon request.

1
1
L
L
L
L
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r G1156P (PD9O-40) HEATING AND COOLING GENERAL 15700

1. GENERAL

1 1. This section applies specifically to all sections in the range 15701 -

15799.

2. Co-operate and co-ordinate with Electrical to ensure all power supply

I locations and characteristics are suitable.

3. Co-operate with the air balancing contractor by operating and adjusting

[ equipment to suit.

4. Protect and keep all equipment clean until turned over to the Owner.

5. Temporary use of permanent equipment is prohibited without prior written
authorization of the Owner.

[ 6. The mechanical contractor shall accept all responsibility for all unit
— start-ups. Confirm proper connections for all services prior to unit

start-up.

[ 7. All work and installations shall conform to all applicable codes and
shall have the approval of all authorities having jurisdiction.

[
[
[

L

L
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G1156P (PD90-40 ROOFTOP GALS HEATING UNITS 15703

GENERAL fl
1. Specifically refer to Section 15700 for general requirements.

2. Refer to electrical for power characteristics.

3. Confirm power characteristics with electrical trade and power authority I
before placing order.

4. Refer to 15900 for controls.

2. PRODUCTS

2.1 HEATING SECTION

1. Aluminized steel, CGA approved, safety controls employing electric pilot
ignition using an automatic temperature sensitive switch to determine
the pilot operation. At ambient temperatures above 30°F (-1°C), on
demand from a controller the spark ignition system will be energized &
the pilot valve will open. The system will attempt ignition for 90
seconds. Should the pilot not light in 90 seconds the system will lock
out & will require manual reset at the furnace. If the pilot is proven
within 90 seconds the main valve is allowed to open (Intermittent [pilot). At temperatures below 30°F (-1°C) the system will operate with a
continuous pilot. The spark ignition system is powered at all times &
the manual pilot gas cock is open at all times. The main gas valve will
not open unless the pilot flame is proven. The main gas valve opens on
demand from a controller. The system has 100% lockout if the pilot is

I
F
[.
L
L
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G1156P (PD9O-.40) COIL TYPE UNIT HEATER 15721

GENERAL

1.1 RELATED WORK

1. Section 15700 - Heating and Cooling General.
2. Sections 15900 - 950 - Controls
3. Sections 15999 - Schedules
4. Division 16 - Electrical

2. PRODUCTS

2.1 SCHEDULE

1. Refer to the Schedule for specifics as to glycol, steam or hot water and
horizontal or vertical air pattern.

2.2 GENERAL

1. Copper tubes with mechanically bonded aluminum fins, silver brazed to
steel headers and tested to 200 psig, with air. Minimum tube wall
thickness of 0.025”.

2. Casings of 18 ga corrosion protected steel.

3. Guaranteed capacities, as scheduled.

2.3 HORIZONTAL UNITS

1. Prop fans balanced to eliminate vibration.

2. Open drip-proof motors, resiliently mounted, which will operate at less
than nameplate amps.

3. Louvre fin diffusers with horizontal and vertical air flow adjustment.

2.4 VERTICAL UNITS

1. Prop fans, balanced to avoid vibration.

2. Open, drip-proof motors with ball bearings for vertical mounting,
mounted away from the coil and hot air stream, loaded to less than
nameplate amps.

3. Adjustable louvre cone diffusers to control air pattern, with minimum 12
blades.
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GENERAL

1.1 GENERAL

1. All products shall be recommended for their use by the manufacturer. F
2. All products shall be approved under the relevant steam and pressure

plant regulations.

2. PRODUCTS

2.1 LOW PRESSURE STEAM TRAPS

1. TLV free float, cast iron body, stainless steel float and valve seat.
Continuous discharge, in-line maintainable, bimetal air vent and
rotating float for long life.

2. Pressure range of 1 to 15 psig. Maximum temperature of 428°F.

2.2 STRAINERS

1. Up to 2” - screwed, cast iron, SPIRAX/SARCO, rated at 250 psi9 and
406°F, c/w 20 mesh, stainless steel screen.

2. 2½” and larger - flanged, cast iron, SPIRAX/SARCO, rated at 125 psig and
250°F, c/w stainless steel screens: 20 mesh to 3”, 0.045 perforations
to 6” steam, .062 perforations for larger sizes; 0.125 perforations for
condensate and feedwater over 3”. [

2.3 AIR ELIMINATIONS FOR STEAM

1. Cast iron ASTM A126 Class B with stainless steel and rnonal internals for
pressure to 250 psig, SPIRAX/SARCO VS.

2.4 PRESSURE GAUGES & THERMOMETERS [
1. Refer to 15300 Piping - General.

2.5 PRESSURE RELIEF [
1. SPIRAX/SARCO, cast iron, rated for 15 psig.

2. Vertical discharge situations shall be equipped with a full size drip
pan elbow.
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2.6 CONDENSATE/FEEDWATER TANK LEVEL CONTROLS

1. Condensate Tanks

Float control for each pump and separate high level alarm float clw
Square D switch.

2. Feedwater tanks

Make-up water level control: Magnatrol c/w porcelain displacers, flange
mounting, low level and high level alarms, all switch ratings to suit.

2.7 SIGHT GLASS

1. Provide c/w diverting ball valves top and bottom, refer to 15307.

2. Use multiple glasses to avoid heights over 24”.

3. EXECUTION

3.1 STEAM TRAPS

1. Install at all equipment, drip legs, header and all low points in the
system. Maximum spacing of 100 feet.

2. Always install with dirt pocket upstream strainer unions both sides,
gate valves both sides, and with adequate maintenance clearances.

3. Install within 5° of horizontal in both directions.

4. Size at 3 times full load condensing rate. Use 3/4” SJ3 for drips.
Pressure difference of 2 psi.

Total
Model Sizes rnrit1at 2 PSI Diff

SJ3 3/4, 1 500#/hr
SJ5 3/4, 1, 1¼ 1000#/hr

5. Replace all existing high pressure traps, low pressure to remain.

3.2 STRAINERS

1. Install upstream of all steam traps, control valves and feedwater and
condensate pumps.

2. All flanged strainers to be equipped with a blow-off valve piped to a
funnel drain.

3. All threaded strainers to have a union for removal.

4. Provide convenient servicing space.
[
L
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3.3 AIR ELIMINATORS FOR STEAM

1.. Install on steam headers.

2. Pipe air discharge to a safe location for steam discharge.

3. Provide a gate valve between header and eliminator.

4. Allow service clearance.

3.4 PRESSURE GAUGES & THERMOMETERS

1. Refer also to 15300.

2. Install pigtails for all steam pressure gauges.

3.5 RELIEF VALVES

1. Size to full capacity of equipment at less than the working pressure.

2. Horizontal discharger to be sloped away from valve.

3. Vertical discharger to be increased in size and elbowed 900 at the
discharge. Provide a full size drain from drip pan elbow to nearest
drain.

4. Support valve piping to withstand reactive and thermal forces during a
discharge. Provide a flex connection where required.

3.6 LEVEL CONTROLS

1. Condensate Tanks

Set alarm level to avoid nuisance alarms.
Set pump levels to avoid rapid cycles, and overflow.

2, Feedwater Tanks

Set make-up low enough to avoid overflow on system shut-down, but
adequate reserves for system start-up.

Set alarms as above. Provide a stilling well full tank depth, in
addition to required flanged nozzle for mounting.

3.7 SIGHT GLASSES

1. Install on feedwater tanks to show middle 80% of tank depth.

2. Pipe bottom valve to drain to facilitate flushing.
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[. 2. PRODUCTS

2.1 HORIZONTAL END SUCTION CENTRIFUGAL PUMPS

1 1. Provide and install base mounted horizontal end suction centrifugal
pumps where indicated on the drawings and as specified hereinafter.

[ 2. Each pump shall be mounted on a rigid steel base plate and shall be
direct connected by means of a suitable flexible coupling to its
electric motor which shall be mounted on the same steel base.

1 3. Each pump shall be fitted with a cast iron casing suitable for a
250 psig working pressure and shall have an enclosed bronze or iron
impeller secured to the alloy steel shaft by means of keys and a cap
nut.

4. The shaft shall run in two heavy duty deep groove ball bearings, oil

F lubricated, and so designed that the liquid being pumped does not come
L. into contact with any bearings.

1 5. The pump stuffing box assembly shall be provided with a packed

I gland/mechanical seal unit, integral coverplate.

6. All parts of the pump shall be positively located by means of registers

[ and spigots and assembled with studs and nuts.

7. Refer to the pump schedule in Section 15999 for sizes and capacities.

3. EXECUTION

1 3.2 HORIZONTAL END SUCTION CENTRIFUGAL PUMPS

1. Level, shim, bolt and grout pump bases in accordance with the

[ manufacturer’s turer’s recomendations.

2. Check pumps for correct alignment and rotation prior to start-up.

f 3. Support all piping to pumps so that no weight is carried by the pump
casing. Install long radius elbows on each pump suction.

L 4. Confirm electrical characteristics on the electrical drawings and on
site.

[ 5. Carefully adjust packing glands to recommended leakage.

L
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GENERAL

1.1 GENERAL

1. Boilers shall be CGA approved for natural gas.

2. Boilers shall meet all the requirements of the Authority having
Jurisdiction.

2. PRODUCTS

2.1 GENERAL

1. Each unit shall be furnished as a packaged steam boiler, consisting of
boiler, burner, forced draft fan, controls and accessories. Each unit
shall be furnished with required wiring and piping and factory-assembled
on a structural steel base as a self-contained unit.

2. Standard of acceptance: linilux or Superior Combustion Industries.

3. Both design and construction shall be in accordance with A.S.M.E. Code
requirements. Each package boiler shall be warranted against defects in
workmanship and material for a period of eighteen (18) months from date
of shipment, or twelve (12) months from date of start-up, whichever
occurs first. All defective items shall be replaced with no charge for
the one (1) year period.

4. In addition to other warranties specified, the boiler pressure vessel
shall be warranted against thermal stress cracking for a period of ten
(10) years from date of shipment, providing the boiler is operated and
maintained in accordance with the conditions specified in the Owner’s
Manual. The warranty shall cover the boiler pressure vessel under all
operating conditions. This warranty shall cover in full all leaks in
headers and downcomers caused by any conditions other than corrosion.

2.2 BOILER DESIGN

1. Boiler shall be of the two-drum bent tube watertube type with a tangent
waterwall tube furnace.

2. The fireside of the boiler shall have five longitudinal gas passes
separated with waterwall tubes to ensure maximum linear gas travel.

3. Stainless steel cross baffles within the second and fourth passes shall
be furnished to provide hot gas turbulence, furnace pressure and stack
exit temperature control.
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4. All tubes shall be exposed to radiant luminous heat in the boiler
furnace which creates high water flow rates and substantially increases
heat transfer in the convection zones outside the furnace.

5. All boiler tubes shall be easily removable and replaceable with standard
tools without requiring expanding or welding at the attachment to the
drums.

6. Boiler shall have one large downcomer at the front and one large
downcomer at the rear outside the flue gas section to provide natural
circulation.

7. Boiler shall have a vent connection at the highest point on the upper
drum and one inspection opening in each drum end.

8. The furnace heat release shall not exceed 60,000 BTU/HR per cubic foot
of furnace volume and 50,000 BTU/HR square feet of heating surface
exposed directly to the radiant flame.

9. The boiler combustion chamber floor and ends shall be constructed with
1,900°F ceramic fiberboard insulation and 2,700°F high temperature
castable refractory and shall be capable of running immediately upon
cold start-up on high fire without sustaining any permanent damage.

10. The boiler inner casing shall be fabricated of 11-gauge steel and 2”
thick 1,900°F insulation. The casing shall be constructed with bolts and
gaskets to ensure that the products of combustion are contained within
the boiler at 3” W.C. furnace pressure.

11. The boiler outer casing shall consist of 3/4” thick fiberglass
insulation enclosed in 18-gauge steel panels. The outer steel casing
shall be removable sections finished with hard baked enamel paint. There
shall be a 2” air space between the inner and outer casings.

12. The boiler shall have access panels to the furnace with an observation
port at the rear and to the flue gas passages at the front. A front
flame observation port shall be provided at burner enclosure.

13. The entire inner casing and combustion chamber access door shall be
easily removed and replaced for inspection and maintenance.

14. Tube removal and replacement shall be readily accomplished from sides of
boiler.

15. Round flanged smoke outlet to be located at top of boiler with top
outlet position.

16. Lifting lugs shall be provided to facilitate installation.

17. The boiler shall be equipped with an integral, factory installed steam
separation system within the upper drum. The steam separation system
within the upper drum. The steam separation system shall ensure that the
moisture content of the saturated steam leaving the unit shall not
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exceed one-half of one percent with drum water concentrations not in
excess of 3,500 ppm.

18. Bottom blowdown connection shall be provided such that the blowdown
effluent shall be drawn from the middle of the lower drum.

19. Provide tube removal and replacement tool(s).

2.3 BOILER TRIM

1. Safety valves, size and quantity, shall be in strict accordance with
A.S.M.E. Code requirements.

2. Steam gauge, c/w syphon and cock, mounted on the boiler.

3. Water column shall be piped on boiler at factory, c/w red line gauge
glass, tricocks and drain valve.

4. Feedwater pump control shall be piped and wired on boiler at the factory
to automatically activate feedwater pump for makeup water, modulating
the feed rate through a modulating valve. Provide time delay (adjustable
0 - 10 minutes) before pump off.

5. Primary low water cutoff shall be piped and wired on boiler at the
factory to stop burner operation when water falls below its set level,
c/w auxiliary contacts for remote monitoring.

6. Auxiliary low water cutoff of the probe type shall be mounted and wired
on the boiler at the factory.

7. High water level, c/w auxiliary contacts for remote monitoring.

2.4 BURNER

1. Forced draft Weishaupt automatic type G_ M burner designed to burn
natural gas with modulating control, sized to suit boiler.

2. Burner shall be cast aluminum monoblock construction hinged left or
right for ease of access to gas mixing assembly, ignition electrodes and
flame scanner.

3. Burner shall incorporate stainless steel flame retention combustion
head.

4. Burner shall have permanent observation port to allow observation of
main flame and pilot.

5. Fuel and air ratios shall be controlled by servomotor driven adjustable
cam which controls both air louvres and built-in butterfly gas valve and
shall control fuel/air ratios at peak combustion efficiency through the
range of the burner. The burner shall maintain combustion efficiency
through a turn—down ratio of 6:1.
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6. The servomotor shall respond to signal from pressure controller to
accurately maintain pressure at desired setpoint and shall incorporate
micro switch settings for ignition, low and high fire, together with
fully open and full closed positions.

7. After commissioning, alteration of low or high ignition positions shall
only entail simple adjustment of micro switches.

8. Flame safeguard shall be Landis and Gyr Model LFL 1.335.

9. Burner shall carry C.G.A. approval and be fitted with gas train to
C.G.A. standards.

2.5 CONTROLS

1. Each unit shall be equipped with necessary controls and safety devices
to operate automatically. The combustion safety control shall be of the
electronic type with positive, timed programming sequences and with
safety lockout control in the event of a flame failure. Safety lockout
shall require manual reset before automatic recycling can continue.

2. The burner control cabinet shall be mounted on the boiler and shall
contain the necessary fuses, motor contactor or magnetic motor circuit
transformer.

3. Power voltage shall suit power available, see Electrical. Control
voltage shall be 115 volts, 1 phase, 60 Hertz.

4. Provide operating high limit, safety high limit, modulating high limit
and lead lag control in common steam header.

2.6 COMPUTERIZED COMBUSTION CONTROL & DATA ACQUISITION SYSTEMS

1. The boiler-burner package shall include a micro-processor state-of-the
art Combustion Control and Data Acquisition Systems

2. The concept employs a mother board and four expansion slots to
accommodate three different interface boards: analog input, analog
output and digital input/output switching to be combined in any way to
meet system needs.

3. The master control panel is to have the following features:

1. Z-80 central processing unit
2. Two RS-232C ports for two-way communication with a remote P.C.,
3. Twelve key data entry
4. Twenty characters by two lines on LCD display
5. Memory back-up cartridge
6. Sixteen single ended analog inputs
7. Four analog outputs
8. Digital-to-analog conversion
9. Dry contact relays and input/output solid state relays
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10. Four loop control capability
11. Real time clock

4. Utilize standard boiler level controls pressure controls1 etc., and
supplement them with all necessary thermocouples and transducers
installed where required to supply pertinent input data to achieve the
following:

1. Control steam pressure
2. Control drum water level (modulating + feedwater pump ON/delayed

OFF)
3. Boiler lead lag operation
4. Firing rate display
5. Stack temperature display
6. System operating status display
7. Burner safety shut-down display
8. Printer output & for alarms on a time basis for logs

5. Temperature and pressure data sensors shall be supplied by the boiler
supplier and installed by the mechanical contractor.

6. All control wiring between the sensors, control, burners and central
micro-processor panel to be the responsibility of the boiler supplier.
Power supply to the panel by the electrical contractor.

7. Include set-up and instructions to the owners upon completion of
installation. Note that all electronic design and software details must
be provided, see front end specifications. A Confidentiality Agreement
is available.

8. Show specific guarded status requirements on shop drawings, but note as
“future”.

3. EXECUTION

3.1 GENERAL

1. The administration building boiler shall be moved into place through
roof access door, or by elevator; and assembled on site.

2. Alternatives for’ package boiler installation will be considered. List as
separate price in the Schedule of Prior, including all additional costs
for all restoration to first class condition.

3. Obtain Department of Labour approval before and after installation,
including, but not limited to clearances, gas piping, venting,
combustion air, safety controls and water make-up.

3.2 BOILERS

1. Pipe and wiring shall not interfere with boiler access, and shall permit
convenient servicing, including tube and burner replacement.
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3.3 CONTROLS

1. Ensure safety controls are located and installed correctly.

2. Mount the master control panel on the boiler room wall near the front of
the boiler and wire to the boilers in conduit with shielded cable, as
required, all as recommended by the manufacturer and supplier. Final
lengths may be in liquid tight flex.

3. Provide a temporary printer to demonstrate monitoring output capability
for alarms and logging.

3.4 PIPING

1. Provide main and auxiliary low water cut-offs on each boiler.

2. Pipe drains to a floor drain or sump.

3. Provide A.S.M.E. relief valves and pipe outside to a safe discharge
location.

4. Blowdown piping to include quick opening and gate valves, discharging to
a sump c/w ½” cold water supply for cooling.

5. Valves above 6’- 0” above floor to be equipped with chain operators.

6. Piping arrangement to keep stress off boilers, including thermal
expansion.

3.5 COMMISSIONING

1. Each packaged boiler shall be adjusted to operate at a minimum
efficiency of 82% at all firing rates, from 25% to 100%.

2. The flue gas exit temperatures shall not fall below the dew point of the
flue gases to prevent condensation corrosion within the boiler.

3. Start-up and service of each packaged boiler shall be provided by
trained technicians and the manufacturer’s local authorized
representative.

4. Provision shall be made for the start-up of each boiler system, as well
as instructions to the owner’s personnel concerning operation and
maintenance, see also Section 15010.

5. Efficiency tests shall be performed as part of the start-up and a
written report submitted to the engineer in triplicate. Ensure specified
efficiencies are achieved prior to reporting.

6. Set feedwater pump controls, including time delay OFF.

[ 7. Obtain and mount Department of Labour certificate.

L.
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GENERAL

1.1 GENERAL

1. Provide products and execute all work as specified herein and in accor
dance with the Contract Documents.

2. The general intent is to furnish products in accordance with the recom
mendations of the current ASHRAE handbooks, SMACNA Standards, & common
accepted trade practice unless otherwise noted herein.

3. This section applies specifically to all related Sections 15800 - 15899.

1.2 RELATED WORK

1. All drawings and specification documents apply to this section of the
work. The following is a list of related specification sections which
should be reviewed with particular care.

Sections 15010 - 15099 Mechanical General Sections
15300 - 15399 Piping Sections
15700 - 15799 Heating and Cooling Sections
15900 - 15950 Control Sections

1.3 CO-ORDINATION

1. Co-ordinate all work with all other applicable trades, especially
lighting, motor locations and characteristics with Division 16000.

2. Arrange a meeting early in the job, with the Air Balancer and review
balancing requirements, especially volume controls required. The minutes
must reach Consultant before the econd progress claim from the General
Contractor.

1.4 FAN INLET CONDITIONS

1. Inlet conditions are critical to fan performance. Check what will be
installed to ensure proper conditions. Add straightening vanes or
turning vanes where required. Generally provide a minimum of 3 wheel
diameters of straight duct immediately upstream of the fans.

2. Ensure that flex connections are installed outside the normal duct so
that there is NO protrusion into the duct.
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GENERAL

1.1 GENERAL

1. Provide products and execute all work as specified herein and in
accordance with the Contract Documents.

2. The general intent is to furnish ductwork and accessories in accordance
with the recommendations of the current ASHRAE handbooks and SMACNA
standards unless otherwise noted.

3. This section applies specifically to all related Sections 15800 - 15899.

1.2 RELATED WORK

1. All drawings and specification documents apply to this section of the
work. The following is a list of related specification sections which
should be reviewed with particular care:

Sections 15010 - 15099 Mechanical General Sections
15300 - 15399 Piping Sections
15700 - 15799 Heating and Cooling Sections
15900 - 15950 Controls

2. PRODUCTS

2.1 GENERAL

1. Refer to Sections 15802 to 15899 and Section 15999 for products in this
series.

3. EXECUTION

3.1 DUCTWORK

1. Route approximately as diagrammatically shown. Report all deviations to
the Consultant for approval before proceeding. Carefully co-ordinate
installation of exposed ductwork with other services. Layout exposed
ducts to the approval of the Consultant before installation. Install all
ductwork concealed, unless otherwise approved.

2. Insofar as possible, construct the ducts in accordance with the
dimensions shown on the drawings. Where necessitated by building
construction, alter the dimensions maintaining the same equivalent size.
Size ducts from ASHRAE table of equivalent rectangular and round ducts.

3. Brace all ducts properly, so as not to interfere with the free flow of
air, make air-tight and free from buckling and sagging. All flat
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surfaces to be cross broken or reinforced with a Weltyway/Lockformer
computerized roller groover with grooves 300 (12”) on center and the
raised portion towards the outside of the duct.

4. For radius elbows, use a centerline radius not less than 1½ times the
width of the duct in the plane of rotation of the radius for all bends,
tees and elbows unless dimensioned otherwise. Where this radius is not
possible, fit formed airfoil blade duct-turns of approved design in low
velocity ductwork.

5. Construct transitions with maximum expansion angles of 30° for supply
air ducts and maximum 45° for return and exhaust air ducts.

6. Make straight collars between the supply ducts and diffusers, not less
than 300 (12’) in length and provide individual adjustable blade type
distribution grids at the connection. Provide suitable cushion heads at
the end of ducts.

7. First class workmanship with regards to fabrication, installation,
supports, etc., is required. Submit actual samples and/or detailed
drawings of the different types of fittings, joints, supports, seams,
etc., for the different systems, when requested.

8. Support vertical rectangular ducts where they pass through the floors
using angles, riveted and/or bolted to the duct, bearing on the
structure with rubber pads. Use galvanized clamps drawn tight to support
round ductwork at floors, bearing on the structure with rubber pads. On
exposed ductwork, provide galvanized angle collars to conceal the above
construction both above and below the floor.

9. Leave a smooth interior surface on all seams and joints. Break the
corners and groove the longitudinal seams using Pittsburgh lock, button
lock slide or double seam corners. Bolt all bracing with backing plates.
Do not use aluminum pop rivets.

10. Ducts shall be soldered watertight at exhausts, intakes, humidifiers,
etc., where water may collect. Depressions shall be provided to hold the
water until it evaporates or is removed by a drain.

11. Adjust ducts to suit standard control damper sizes.

12. For ducts under negative pressure, use minimum four gauges heavier and
additional bracing to prevent sagging and collapse. Alternative is
spiral duct.

13. Where linear diffusers are directly attached to round ductwork, make
sure that the rigidity of the ductwork is not destroyed. Fittings are of
the conical welded slip joint type shown on the drawings. No crimping of
the fittings is allowed. If shop made fittings are used, submit samples
to the Consultant for approval before being supplied and installed. Lap
all joints in the direction of air flow wherever possible and make them
smooth on the underside. Stagger lockseam joints at least 90°. Seal all
joints with solder or approved fire resistant sealing compound suitable
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for the pressure rating. Tape joints after sealing with approved fire
resistant tape.

3.2 CLEANING OUT OF DUCT SYSTEMS

1. When the installation is complete, clean the interior of all ductwork.

2. Clean ducts 762x300 (30”x 12”) and larger by hand vacuuming. Clean ducts
smaller than 762x300 (30”x 12”) with a power vacuum through duct
openings, etc.

33 CONTROL DAMPER INSTALLATION

1. Distribute dampers to their respective locations.

2. Install in accordance with supplier’s drawing to ensure proper operation
and performance. Adjust as required to provide operating torques within
manufacturer’s specifications.

3.4 DUCT SMOKE DETECTORS

1. Install detectors, ensuring all the manufacturer’s requirements are met.
Keep away (upstream preferred) from humidifiers.

2. Provide access(es) for sample tube cleaning.
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GENERAL

1.1 GENERAL

1. All general clauses of 15800 and 15801 apply to this section.

2. PRODUCTS

2.1 MEDIUM PRESSURE DUCTWORK

1. Ductwork and fittings shall be made of ASTM designation A525-83
commercial grade galvanized sheet metal. Galvanizing quality must allow
the sheets to be bent flat upon themselves with no fracture to the
coating or base material.

2. Provide round ductwork in 3500 (12 foot) lengths to minimize joints.

3. All ductwork, fittings, etc., shall conform to SMACNA and ASHRAE (latest

editions) standards for medium pressure, medium velocity ductwork.

3. EXECUTION

3.1 DUCTWORK

1. Refer to Section 15801 Ductwork General and Section 15810 Ductwork
Accessories for ductwork execution.
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GENERAL

1.1 GENERAL

1. All general clauses of 15800 and 15801 apply to this section.

2. PRODUCTS

2.1 GENERAL

1. Turning vanes shall be double thickness.

2. All internal ductwork partitions and baffles shall be double thickness.
Single thickness partitions between ducts will not be accepted.

2.2 ACCESS DOORS

1. Ductwork Access Door Description

1. Heavy metal frames with rubber sealing gasket.
2. Double panel type with internal insulation on insulated ductwork.
3. Door dimensions minimum 300 x 460 (12”x 18”) unless specifically

noted otherwise.
4. Door hardware as follows:

Door Size Hinges Latches
Up to 450 (18”) on (2) - Ventlock #150 (2) - Ventlock #90
hinge (long) side
Up to 610 (24”) on (2) - Ventlock #260 (2) - Ventlock #260
hinge (long) side
Up to 900(36”) on (2) - Ventlock #370 (2) - Ventlock #310
hinge (long) side
Up to 1500 (60”) on (3) - Ventlock #370 (3) - Ventlock #310
hinge (long) side

2. Ductwork Access Door Locations

1. Either side of all equipment and restrictions in air handling
systems (ie: coils, axial fans, fire dampers, control
dampers , etc. )

2. The base of every riser.
3. In duct runs as required to allow access to every 15000 (50’)

section.

3. Access Doors in Architectural Work - Descriptions

1. 2.7 (12 US gauge) steel.
2. Prime coat finish.
3. Concealed hinges.
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4. Screw driver cam lock.
5. Door dimensions 300 x 460 (12”x 18) unless specifically noted

otherwi Se.

4. Location of Doors in Architectural Work

1. To give complete access to ductwork doors described above.

2.3 VOLUME DAMPERS

1. Volume Damper Description for Ducts Under 200 (8”)

1. Single blade butterfly design, with centerline fastened to 95
(3/8”) square bar and c/w 9.5 (3/8”) quadrant control.

2. Hardware to be as follows riveted to the duct and damper.

Duct Type Dial Regulator
Uninsulated Ventlock #635 c/w square end & spring end

bearings
25 (1”) insulated Ventlock #637 c/w square end & spring end

bearings
40 (1½”) insulated Ventlock #638 c/w square end & spring end

bearings

Mark all damper rods with end slots to indicate damper position.

2. Volume Dampers Description for Ducts Over 200 (8”)

1. Opposed multi-blade design, unless otherwise noted, c/w mechanism
with friction lock wide pitched screw, removable crank adjustment,
and mechanically interlocked blades to enable 90% shut-off.

2. Use multi-sectional and multi-regulated dampers with 1200 (48”)
maximum blade length on dampers over 0.5m+2 (5 sq ft) in area.

3. Hardware to be as follows riveted to the duct and damper:
Duct Type Dial Regulator
Uninsulated Ventlock #635
25 (1”) insulated Ventlock #637
40 (1½”) insulated Ventlock #638
50 (2”) insulated Ventlock #639

2.4 FIRE DAMPERS

1. Construct fire dampers in accordance with NFPA Standard No. 90A and/or
the requirements of authorities having jurisdiction. Ensure that fire
dampers are listed with a nationally recognized testing laboratory, and
labelled accordingly.

2. Fire dampers shall be of interlocking blade design. Use fire dampers
with blades attached in the air stream for velocities 8m/s (1000 fpm)
(mis) and lower where aspect ratio is 2:1 or less. Use low resistance
type fire dampers with blades out of the air stream for velocities above
8 m/s (1000 fpm) and aspect ratios greater than 2:1.
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3. Generally1 use fusible links at 70°C (160°F) on exhaust and
recirculation ducts, 105°C (220°F) on supply ducts and kitchen exhaust
ducts. Revise, with Consultant’s approval, as required to meet the needs
of special locations.

2.5 INSTRUMENT TEST HOLES

1. Test holes are Ventlock No. 699 Instrument Test Holes c/w straight
rubber gaskets for flat ducts and curved rubber gaskets for circular
ducts.

2.6 GRILLES, REGISTERS AND DIFFUSERS

1. Refer to drawings and schedule for type and size of air outlets.

2. Provide correct frame type to suit the ceiling, wall, or floor finish.

3. Provide equalizing grids in all ceiling diffuser necks.
Colors to be selected by Architect from standard factory colors.

4. Door grilles supplied by this Division and installed by Division 8.

2.7 BAFFLES FOR MIXED AIR PLENUMS

1. Use hinged baffles with chains. Materials shall be corrosion resistant.
Provide baffle reinforcements to prevent vibration and buckling.

2.8 FLEXIBLE CONNECTIONS

1. Flexible connections shall be airtight, watertight, and flame proof in
accordance with NFPA Standard No. 90A. The flexible material shall be in
folds, not greater than 150 (6”) in length, and shall be c/w 75 (3”)
wide galvanized metal flanges for ductwork connection.

2. Ducts and flexible connections to fan outlets shall be wider than the
fan wheel diameter to avoid turbulence and air pulsation.

3. Material shall be Duro-Dyne 0.56 (0.022”) Durolon with Grip Loc
connections.

2.9 FLEXIBLE DUCT

1. Insulated Thermaflex III, Type M-KA for up to 0.5 kPa (2” w.c.).

2. Clamps to be Trident stainless steel, worm gear.

2.10 DUCT SEALER

1. Duro-Dyne sealer type S-2 premium grade high pressure duct sealer.
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2.11 AIR EXTRACTORS

1. Air extractors shall be fully adjustable gang operated curved blade
extractors to control both air direction and volume.

2. Air extractors shall be operated by an arm linkage adjusted by a remote
key operated adjustment. Refer to manufacturer’s recommendations.

2.12 GUARDS

1. Fit all exposed drive assemblies with belt and coupling guards. Ensure
access fan tachometer readings. Provide screens with 1” mesh and no
rattles, at all fans with inadequate ductwork safety. Fan casings do not
constitute guards.

2.13 DUCT THERMOMETERS

1. For small ducts less than 24” maximum dimension, Weiss Van-angle model
7VD12, with sharper stem for ducts less than 12”, and model 12VD12 with
12” case for locations more than 7’ above the floor.

2. For larger ducts, Johnson Controls T-2100 with 8 foot averaging element,
T-275-101 element holder, T-800-1603 single hub duct flange. For outside
air, the Weiss may be used, in order to get the correct range.

3. Select range so middle 50% covers normal temperature range expected.

2.14 BACKDRAFT DAMPERS

1. Resilient blade seals to provide good seal and quiet operation.

2.15 DUCT PRESSURE GAUGES

1. Magnahelic, pressure or differential pressure, with approximately 5”
dial, 90° plus sweep hand, ± 5% accuracy. Select range to provide all
normal redesign in mid 50 percent of full scale.

2.16 BACKDRAFT DAMPERS

3. EXECUTION

3.1 GENERAL

1. Install all ductwork accessories as per manufacturer’s recommendations.

2. Ensure adequate access for service, adjustment, replacement of all
accessories.

3.2 TURNING VANES

1. Install turning vanes in all square elbows of duct systems and where a
change in direction of the air is subject to restrictions.
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3.3 AIR EXTRACTORS

1. Install at each duct connection to main trunk ducts for supply air
systems as well as where indicated on the drawings. Also install where
excessive noise or inadequate air flow.

2. Ensure order is placed early.

3.4 GUARDS

1. Ensure that all guards are sufficiently sturdy to provide the required
safety and to be free of rattles.

3.5 ACCESS DOORS

1. Furnish access doors as required for inspection, maintenance,cleaning.

3.6 VOLUME DAMPERS

1. Provide volume dampers in the specified locations and where required to
facilitate air system balance. Provide volume dampers in all duct
branches. Provide access doors where necessary. Locate dampers as far as
practical from diffusers and grilles, upstream of lined ducts.

2. Where excessive noise develops, provide two dampers, mesh screen, blank
offs, etc., as required to reduce noise to acceptable level.

3. Install quadrant handles parallel to damper blade.

3.7 BAFFLES FOR MIXED AIR PLENUMS

1. Where poor mixing will occur, use hinged baffles with adjustable chains.

3.8 DUCT SEALER

1. Apply to all duct joints to eliminate air leakage. Install in strict
accordance with the manufacturer’s recommendations. Pay particular
attention to the storage and ventilation requirements. Use tape to
reinforce larger gaps and over 0.5 kPa duct pressures.

2. Fans must be off when sealer is applied, and until set.

3.9 FLEXIBLE DUCT

1. Maximum length to be 3’- 0”

2. Maximum turn allowed, 300.

3. Use only after approval by the Consultant to accommodate misalignment of
branch ducts and diffusers.
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3.10 DUCT THERMOMETERS

1. String averaging elements carefully to provide good duct coverage. Seal
duct to eliminate air leakage. Locate away from mixing locations. Adjust
case to facilitate reading from the floor. Use remote mounted where
required, including all above 7’- 0.

2. Provide one in the outside air, mixed air and discharge air of each
coil/heating section for each air system.

3. Choose ranges to provide readings in middle 50%.

3.11 BACKDRAFT DAMPERS

1. Install square & confirm operational.

2. Ensure good damper seal upon backdraft.

3.11 DUCT PRESSURE GAUGES

1. Locate where there is a minimum of turbulence.

2. Choose ranges to provide readings in middle 50%.

3. Provide one at each filter location (inlet/outlet) and on the discharge
of each fan over l000cfm.
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GENERAL

1.1 GENERAL

1. All general clauses of 15800 apply to this section.

2. PRODUCTS

1.1 LOUVRES

1. Louvres shall be constructed from extruded aluminum and shall be c/w
aluminum birdscreen on the inside.

2. Frame shall suit wall construction.

3. Refer to Louvre Schedule Section 15999.

4. Louvres shall be phosphatized & coated with epoxy primer baked on, to
CGSB-93-GP-3A. Final finish shall be two coats of high grade enamel
baked at 120°C for one half hour. Color as selected by Architect.

3. EXECUTION

1. Check all drawings & accommodate co-ordination requirements of other
trades. Refer to architectural and adjust work to suit.

2. Install plumb & level, pack space around louvres with insulation & caulk
to provide air tight seal.

3. In metal panels, provide matching metal strips to fill spaces behind
louvre flange, and ensure no pockets are formed at the top.

4. Finish to suit Architect and Owner.



1

G1156P (PD9O-40) CABINET EXHUSP FANS 15927

GENERAL

1. Approval: Fans to be AMCA certified for air volume and sound, as well
as CSA listed.

2. Refer to electrical for power characteristics.

2. PRODUCTS

1. Quiet cabinet fans with resilient mounted centrifugal wheel, built-in
disconnect, backdraft damper, direct drive, acoustically insulated
housing, reversible discharge, inlet and outlet duct collars, and where
scheduled, a variable speed switch.

2. When used for ceiling mounted exhaust fan, provide integral steel or
aluminum exhaust grille.

3. Refer to Section 15999 for Fan Schedule.

3. EXECUTION

1. Mount fan securely to eliminate vibration noise. Provide air tight duct
connections which leave the backdraft damper operational. Replace noisy
wheels and motors. Confirm proper direction of rotation.

2. Mount accessories where directed, Promptly turn over variable speed
switches to Division 16000 for wiring. Adjust minimum speed above stall
speed, and if remote switching is also utilized, ensure fan will start
at the minimum speed setting.

3. Provide a balancing damper near the fan inlet, when no variable speed
control is scheduled.
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GENERAL

1. For double wall forced draft applications, horizontal & vertical, with
temperature below 1000°F.

2. All general clauses of 15800 apply to this section.

3. All vent connectors and chimneys shall be UL and CGA approved and
acceptable to the authority having jurisdiction.

2. PRODUCTS

1. Pressure vents and chimneys operating below 1000°F shall be Ampco Amen-
Vent double wall c/w 304 stainless steel inner liner, aluminized steel
outer jacket, SPA or SRSA roof penetration assembly, SCR stack closure
ring, VSTC stack termination cap, SWGA wall guide assembly, SWSA wall
support assembly, S9OT with DP base tee with drain plug, SFSAR/SHSAR
horizontal section support, EJ36 expansion joints, SS1R stepped
increases, VFAR flange adaptor kit, VIP inspection plug & S45 EB 45°
allow as required.

2. Sizes shown on the drawing are for assistance only, sizes must meet the
code requirements fully, based on actual nameplate data and installation
geometry.

3. EXECUTION

1. Install according to code requirements and the manufacturer’s
recommendations. Submit arrangement shop drawing.

2. Maintain clearances to combustibles. Maximize head room. Ensure the roof
openings are water tight.

3. Support chimney and vent connectors very securely, especially at the
roof. Provide stainless steel guy wires when over 6’ above roof, using
appropriate “Thaylor” Roofing Specialties fittings. Provide stainless
steel anchors attached to roof structure as approved by the Consultant.

4. Allow for thermal expansion and contraction, using expansion joints
where required. Seal all other joints with VS2000 sealant.

5. Vertical only chimneys to have stack base drain section at the bottom,
piped to a drain with carpender stainless steel.

6. Provide SSDS section for flue gas monitor.
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GENERAL

1. All general clauses for 15800 apply to this section.

2. Notify the Engineer in advance before physically commencing the
balancing, upon request, discuss methods with the Engineer first, and
provide a copy of the full test data for the Engineer’s review prior to
preparation of the final copies.

2. PRODUCTS

1. The air balance agency shall supply all materials required to perform
the work described herein.

3. EXECUTION

3.1 AIR BALANCING

1. Air balancing to be done by an independent testing company to balance
the air system to within 10% of the quantities shown on the drawings for
each component, and to within 5% of design requirements for the overall
system. Small systems below 500 cfrn to be balanced within 20% or 20 cfm.
All balancing to meet AABC minimum requirements. Check all change orders
& clarifications to ensure current information is utilized.

2. Submit a test report for all air moving equipment listing the measured
data versus design data.

FOR FANS AND MOTORS:

a. Fan rpm
b. Motor rpm
c. Motor voltage to all phases
d. Motor current to all phases
e. Static pressure across fan
f. L/s (cfni) through each fan
g. Air temperature at fan suction and discharge
h. Verify fan rotation

FOR DIFFUSERS AND GRILLES:

a. L/s (cfin) at each outlet - specified and measured, on single line
diagram

3. Investigate all problems and resolve with the contractor’s help, to
ensure all values are within range. Obtain direction from the Engineer
when necessary.
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4. Upon completion of the balancing and approval of the field test data,
submit to the Engineer, 6 final copies of the detailed and tabulated
balancing reports in bound covers for approval. Check with Owner to
determine English or metric units.

5. Allow for a final adjustment, as directed by the Engineer. Revise the
reports accordingly.

6. Make good all damage done to ducts & insulation for balancing purposes.

3.2 FIRE DAMPERS

a. Identification of each fire damper corresponding with the
“as-built’ drawings.

b. Test results of each damper, including access problems.
c. Repair procedures, if any, to each damper if not properly working.
d. State the date of the check(s).
e. Name of Company and checker(s). Include a complete copy of the

written report in each Maintenance/Operating Manual.

1. Prior to the date of substantial completion, test each fire damper by
releasing it twice so as to check whether the damper is binding and is
operating in accordance with requirements of the authority having
jurisdiction. Have all problems resolved and then re-test, until
satisfactory. Permanently mark all dampers with an identification number
which shall also appear on the “as-built” drawings. Submit a test report
to the Engineer, listing the following data:

3.3 SYSTEMS

1. All new equipment.

2. Police garage make-up and exhaust. (confirm interlock)

3. Laboratory/workshop.

4. Rifle range make-up and exhaust. (confirm interlock)
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G1156P (PD9O—40) CONTROLS — GENERAL 15900

GENERAL

1.1 GENERAL

1. Execute all work and furnish all products as specified herein in
accordance with the Contract Documents. The other Control Sections, the
Electrical Division and the Mechanical Equipment Sections should be read
with particular care.

2. If controls are not complete when required, provide temporary controls
which are adequate for safety and comfort.

-3. Provide complete, properly operating control systems for all mechanical
equipment.

4. Refer to Sections 15700/15800 for automatic dampers provided with other
mechanical equipment.

5. Primary electric wiring to motors, disconnect switches, control panels,
electric heating coils & motor starters will be provided under Div. 16.

6. Refer to other mechanical equipment sections for materials provided
therein, especially 15783 Low Pressure Steam Boilers and the Schedules
in Section 15999.

2. PRODUCTS

2.1 CONTROL DAMPERS

1. Use parallel blade low leakage dampers.

2. Damper frames and blades:
-Construct frames from at least 2.35mm galvanized steel c/w
mounting holes.

-Roll form damper blades from at least 1.60mm galvanized
steel:

-Use blades less than 200mm in width
-Provide dampers in 50mm increments from 200mm to 1200mm in
length. For requirements of 1200mm, use standard modules
with interconnecting hardware.

-Use nylon or oilite with 12mm zinc plated steel shafts for
blade bearings.

-Use corrosion resistant finish on all blade linkage
hardware.

-Provide ready access to all blade linkage hardware for
maintenance after installation.

-Provide neoprene reinforced inflatable blade edge seals &
spring loaded stainless steel side seals.
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-Use dampers & seals suitable for temperature range of _400

to 930

3. Leakage shall not exceed 1% with an approach velocity of 7.6 rn/s when
the damper is closed against 1000 Pa.

2.2 FREEZESTATS

1. Where freezestats are called for in the specifications, they shall be
c/w 1/4” capillary, sensitive to 12” and shall have manual reset.
Provide one (1) freezestat for approximately every 64 square feet of
coil area.

2.3 THERMOSTAT GUARDS

1. Locking steel guards shall be provided on thermostats in entrance ways,
corridors, washrooms, warehouse & other unsupervised areas. Guards shall
have no external adjustments.

2.4 DAMPER OPERATORS

1. Provide spring return for “fail safe” in normally open or normally
closed position.

2. Size operators to control dampers against maximum pressure or dynamic
closing pressure, whichever is greater.

2.5 DIFFERENTIAL PRESSURE SWITCH

1. Differential pressure switch shall be used to sense air flow in the
duct.

2. The differential pressure applied to the two sides of a spring loaded
diaphragm activates the SPDT switch.

3. Set point shall be field adjustable within the range of 0.05” to 5” W.C.

4. Sensitivity equal to 0.04” W.C.

2.6 PRESSURE/ELECTRIC SWITCH

1. The SPOT snap-acting switch activates from a change in operating
pressure.

2. Externally visible calibrated scale indicates the pressure at which the
switch operates.

3. Set point shall be field adjustable.

4. Differential pressure equals 0.25 psi.
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2.7 AIR SUPPLY

1. Use existing air supply, providing a gate valve & oil filter at each
connection.

3. EXECUTION

3.1 PNEUMATIC PIPING

1. All exposed compressed air piping shall be hard drawn copper tubing.
Copper tubing shall be supported at im maximum. At motorized dampers,
motorized valves and sensors on air systems and at pumps, provide 12 in.
length of polyethylene FR tubing to allow for vibration of equipment and
movement of motor assembly. Do not use polyethylene in areas where
ambient temperature is below + 50°F.

2. Polyethylene tubing may be substituted for copper in the following
applications:

1. In exposed areas single tube may be used in lengths of 3 ft. or
less. For lengths in excess of 3 ft. or in manufactured bundles,
lines to be run in enclosed trough or conduit.

2. In concealed areas including ceiling spaces, crawlspaces,
individual or bundled tubing to be fixed to building structure as
noted below.

3. In inaccessible concealed areas, tubing and manufactured bundles
to be run in trough or conduit. Fitting connection shall not be
made in these areas.

3. Follow horizontal or vertical building lines to provide neat
installation. All control tubing shall be adequately supported by proper
tubing clips or hangers. At low points in the piping, where condensation
may collect, provide a drip leg or manual plug cock for convenient
drainage.

4. Size and install all air supply mains throughout the building to
guarantee adequate control air supply to all instruments. When it is
found necessary to install control liens on outside walls, separate
lines from outside walls by insulating wall board at anchor points.

3.2 WIRING

1. Provide wiring in conduit with final connections of liquid tight flex,
all in accordance with Electrical. Use shielded wire where signal
interference may occur.

3.3 INSTALLATION

1. Locate thermostat 5 feet above the floor.

2. Upon completion of the installation, the entire control system shall be
adjusted, as required, to place the system in complete operating
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condition to the Engineer’s approval. Co-operate fully with the
commissioning of all mechanical systems.

3.4 CONTROL SEQUENCES

1. The following sequences outline the system requirements. Also refer to
mechanical equipment specifications and schedules.

2. Provide all controls required for complete working systems, including
all features specified.

3. Ensure all controls are compatible, including those provided by others.
Show the detailed interfaces on the control shop drawings (ie packaged
equipment wiring diagrams).

4. All setpoints shown are suggested initial values only, to be adjusted as
required during commissioning.

5. Boilers & Feedwater Pumps & Valves:
Refer to 15783 for boiler controls by boiler manufacturer.

6. Feedwater Tank Make-up Water: Wire level control (see Tank Schedule,
15999) to a two position pneumatic valve. Adjust closing speed to avoid
water hammer. Set levels to avoid overflow and a dry tank. Adjust
condensate tank level controls & pumps which feed the tank. Provide a
local high/low water level alarm with light and auxiliary controls for
(future) remote monitoring.

7. Unit Heater: Cycle two position steam valve from a space thermostat and
turn fan on with an aquastat.

8. Administration Stand-by Generator: Disconnect, extend and re-connect
existing controls to suit new location in the boiler room.

9. Boiler Room Vent Fan: Cooling thermostat to modulate mixing dampers and
turn fan on and off at 10% and 90% of damper travel.

10. Police Garage Make-up: Interlock new rooftop unit with existing exhaust

[ and carbon monoxide (CO) control. Unit operates continuously on low
speed until CO turns on high speed, with existing exhaust increase.
Interlock each speed and burner with each exhaust condition to satisfy
the Department of Labour.

11. Rifle Range Make-up: Interlock unit with exhaust to satisfy the
Department of Labour. Also interlock with existing unit so that whole
system turns off after adjustable 30 second time delay if any one of the
three (exhaust, existing unit, new unit) is not running. Provide
indicator lights at existing unit and new boiler room to show which unit
caused the system shutdown: exhaust, existing unit or new rooftop.
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ELECTRICAL SPECIFICATIONS G1156P (PD9O-40)

1. GENERAL

1. The electrical system shall comply with the requirements of the latest edition
of the Canadian Electrical Code & with all provincial & municipal laws, rules
& ordinances, & to the authority having jurisdiction & Owner.

2. Work shall include all labour, material & equipment required for installing, &
testing the complete electrical system.

3. Submit 5 copies of shop drawings to Engineer for review, within 2 days of
award of contract.

4. Prepare & submit to the proper authorities all required drawings & obtain all
necessary permits & pay all fees connected herewith.

5. All work completed shall be executed in a first class & workmanlike manner.

6. All work shall be logically arranged for simplicity of installation,
accessibility & electrical efficiency.

7. Be responsible for arranging, & pay all required fees, for inspections of work
by authorities having jurisdiction over same.

8. Maintain the integrity of the fire ratings where openings are required in fire
separations for the passage of pipes, cables, etc.

9. Guarantee satisfactory operation of all work & apparatus installed. Replace,
at no expense to the Owner, all items which fail or prove defective within a
period of one year after date of substantial performance, providing such a
failure is not due to improper usage by Owner. Make good all damage to
building incurred as a result of failure or repair of electrical work. No
certificate given, payment made, or partial or entire use of equipment by
Owner, shall be construed as acceptance of defective work or acceptance of
improper materials. This general guarantee shall not act as a waiver for any
specified guarantee of greater length of time.
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10. Locations of all light fixtures, convenience receptacles, switches, telephone,
or similar outlets, etc., are subject to modification by Owner, who reserves
the right to move these up to 1800mm from the position shown, without change
to the contract price, provided notice is given before the related work has
commenced.

11. Provide 2mm nominal laminated phenolic plastic (with black face & white
centre) on all equipment. Name plates to indicate designation, function &
voltage characteristics of panel.

12. Perform all cutting & patching required.

13. Allow for the drafting of original drawings to show as constructed
information. Submit 2 copies of the maintenance manuals to the Owner, in
3-ring binders. Include a copy of the panel directories, all inspection &
testing certificates, shop drawings, name/address/phone # of each supplier,
contractor & engineer, table of contents & copy of project as-built drawing in
an envelope at the back of the binder.

14. It is not the intention of this specification to reiterate the applicable
codes. It is expected that the contractor will be responsible for providing
all access panels, grounding, wiring methods, etc.

15. The contractor is to examine the conditions of the site & be responsible for
relocating or removing & replacing all equipment necessary for the electrical
work required for this project.

16. Notify the Engineer of any errors or omissions prior to submission of tender,
otherwise no additional compensation will be given.

17. Schedule the work with the Owner to suit operating hours. Allow for scheduling
of shutdowns to after building operating hours.

18. Prior to scheduling final inspection, the contractor is to ensure that all
work is completed, & in particular, that as—built drawings are completed & all
faceplates installed & verification tests have been done & certificates that
indicate work installed conforms to requirements of the authorities having
jurisdiction.

VPt V
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2. WIRING METHODS

1. All wiring, apparatus & electrical equipment shall be securely attached to the
building structure to acceptable industry standards.

2. All wiring shall be copper. Minimum #12 AWG RW-90.

3. Install a separate EMT conduit for each electrical system run. BX is permitted
only as a drop to luminaires, limited to a maximum length of 2 m. Run a green
insulated ground in each EMT.

4. Indicate the circuit number & panel number with Brady self adhesive numbers,
for each wire at each termination & junction.

5. Run conduit parallel to building lines, maximum 4 - 90 degree bends.

3. WIRING DEVICES

1. Convenience outlets for general shall be Duplex “U” ground type, rated 15 amp,
125 volt, specification grade 5262, ivory P & S, Slater, Bryant, Hubbell,
Arrowhart. Mount outlets at 300mm AFF & 150mm AF counters. Isolated ground
receptacles to be orange & configuration to suit the load.

2. All coverplates, for switches, receptacles, telephone & communications to be
stainless steel.

3. Wall switches shall be specification grade silent type. Manufacture to same as
receptacles. Rating to be 15 amp, 120 volt. Mount 1370 above the floor.

4. Rivet white with black lettering phenolic lamacoids to each receptacle &
switch faceplate indicating the panel & circuit numbers.

5. Install approved vapour boxes for each junction box mounted on a vapour
barrier surface. Assure that all the wire penetrations are caulked.

6. Allow for the installation of two indoor duplex receptacles at a location to
be specified by the Owner.
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4. LIGHTING

1. Fluorescent lamps to be cool white unless otherwise shown.

2. Incandescent lamps to be 130 volts 5000 hour rated life.

5. PANELBOARDS

1. Breakers utilized to switch lights & equipment on & off are to be switch
rated. All breakers to be i minimum I.C. rating to suit existing panels.

6. CONNECTION TO MECHANICAL EQUIPMENT

1. Confirm exact location, voltage & amperage of all mechanical equipment with
mechanical contractor prior to rough-in.

2. Provide a complete EMT conduit system & wiring to all motors & controls.

3. Do not operate motors & controls until approval is obtained from the trade
providing the equipment.

4. Provide lamacoid nameplates for all motors, starters & controls.

5. Review with Division 15000 for electrical power connections to mechanical
equipment.
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G1156P (PD9O—40) SCHEDULES 15999

PUBLIC SAFETY BUILDING & CIVIC CENTRE

02 Insulation Schedule
03 Pump & Tank Schedule (1 of 2)
04 Pump & Tank Schedule (2 of 2)
05 Boiler Schedule
06 Louvre Schedule
07 Unit Heater Schedule
08 Rooftop Unit Schedule
09 Cooling Fan Schedule
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RevisionUNfl HEATER SCHEDULE

DESIGNATION
UH-l

LOCATION ‘‘--

MODEL/MANUFACTURER
9cH

zoo j$Ij
HEATING CAPACITY & TYPE

STE4rI

AIR QUANTITY
CFN Z2

REMARKS

‘/61-if

DESIGNATION

LOCATI ON

MODEL/MANUFACTURER

HEATING CAPACITY & TYPE

AIR QUANTITY

REMARKS
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0—1156
pr STEAM CÜNVERSIENS MAR.1/90

D\A/G NUMBER TITLE

KEY PLAN
C—i PBS CARPARK

KEY PLAN
c—2 ADMINISTRATION BLDG.

s— PARKABE ROOF PLAN

PARTIAL 4TH FLOOR PLAN
S—2 AT PARKADE ELEVATOR CORE

TYPICAL FLOOR PLAN AT CORE
S—3 RENOVATION NOTES

S—4 PENTHOUSE ROOF PLAN

PLAN AT ROOF HATCH

S—5

SECTIONS, DOOR SCHEDULE

S—C \/ALL SECTION

S—7 VALL SECTION

S—8 SECTION AT ROOF ACCESS

SOUTH ELEVATION
S—9 EAST ELEVATION

S—1O NORTH ELEVATION

s—li \.JEST ELEVATION

S—12 PARTIAL PLAN — REVISED PARKING

S—13 TRAFFIC BARRIER DETAILS

S—14 SECTIONS



0— 1156
MAR,1/90Q-4o STEAM CON VERSIONS

D\JG NUMBER TITLE

M—1 LEGEND

PSB SCHEMATIC
M—2 MECHANICAL

PSB SCHEMATIC
M—3 MECHANICAL

PUBLIC SAFETY BLDG.
ROOM B—30M—4 MECHANICAL
PUBLIC SAFETY BLDG.

M—5 NORTH SIDE—MECHANICAL

PSB POLICE GARAGE
M—6 MECHANICAL

CARPARK BOILER ROOM
M—7 MECHANICAL

CARPARK BOILER ROOM ROOF
M—8 MECHANICAL

NATURAL GAS
M—9 PUBLIC SAFETY BLDG- MECHANICAL

DETAILS
M—1O MECHANICAL

ADMINISTRATION BLDG. SCHEMATIC
M—11 MECHANICAL

ADMINISTRATION BLDG. BOILER RM.— 7TH FLOOR
M—12 MECHANICAL

SUB-BASEMENT
M--13 ADMINISTRATION BLDG—MECHANICAL

ADMINISTRATION TO COUNCIL BLDG.
M—14 MECHANICAL

PSB POLICE GARAGE
E—1 ELECTRICAL

CARPARK BOILER ROOM-ELECTRICALE—2

ADMINISTRATION BLDG.
E—3 SUB—BASEMENT—ELECTRICAL

ADMINISTRATION BLDG. - 7TH FLOOR
E—4 BOILER ROOM-ELECTRICAL
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SCALD 1/40=1’—O’

AcT1oT $ THE CITY OF VINNIPEG
CONSULTING CIVIC PROPERTIES DEPT.
CNGINECRS INC. 4 - 180 King St. R3B 3G8

PROJECT TITLE

STEAM CONVERSIONS KEY PLAN
C2

PSB 8 CIVIC CENTRE ADMINISTRATION BLDG.
RCV.O

flAlCi Cfl.5/9O DRAVN BY SCC CHCCD BY DBK APPROVCO USER APPROVAU



FROM ORIGINAL BUILDINGI

H

H
U)

(ID
U)

0
z

OF ROOF OVER

SEE DRAWING
S—12 FOR
REVISED PARKING
LAYOUT

KEY PLAN GRID LINES
SEE MEGH. DRWG. G—1

PROPOSED NEW
BOILER ROOM
SEE DRWG. S—2

1/

__L

/1

STEAM CONVERSIONS
PSB & CIVIC CENTRE

THE CITY OF WINNIPEG
CIVIC PROPERTIES DEPT.

4 — 180 King SL R3B 3G8

DATE: FEB.15/90 DRAWN BY:GF



LINE OF RIGID INSUL.
BELOW SLAB, SEE S—61 I

MECH. EQUIP. HOUSEKEEPING
150mm CONC. PADS C/W.
1110 AT 300 0/C. E/W.
(PADS TO BE IN PLACE PRIOR
TO PLACING CONC. TOPPING)

note
WALL DIMENSIONS ARE TO
O.S.F. STUDS.
SEE DRAWING S—3 FOR ILEVEL 4! I
RENOVATION NOTES

X 400 HIGH CONC. CURBI —

1000 WIDE (SLOPED)
X 200 HIGH CONC. LEDGE

1
J

CONC. FILLED STEEL PIPEF
BOLLARDS (2—LOCATIONS)

NEW MECH. UNITS SHOWN THUS
SEE DRWG. S—4 AND MECH.
DRAWINGS FOR SIZE AND
LOCATIONS

r.)

(N

h-.
(N

PROVIDE 2—38 X 234
AT ALL OPENINGS THR
C/W. 1—38 X 89 WO’
EACH END — TYPICAL

D W ENGINEERING LTD THE CITY OF WINNIPEGONSULTING STRUCTURAL e1J CIVIC PROPERTIES DEPT.
ECOND FLOOR, 37 EDMONTON ST., WINNIPEG. MANITOB
3C 1P8 942—2221 4 — 180 King St. R38 3G8

PROJECT TITLE

STEAM CONVERSIONS PARTIAL 4th FLOOR PLAN S — 2PSB & CIVIC CENTRE AT PARKADE ELEVATOR CORE
SCALE_1_:_100

DATE: FEB.15/90 DRAWN BY:GF CHECKED BY:TJC APPROVED: USER APPROVAL:



1 100

RENOVATION NOTES

[ A RELOCATE EXISTING FIRE EXTINGUISHER CABINET

B REMOVE EXIST. CHAIN LINK ENCLOSURE (ROOF LEVEL)

DEMOLISH

EXIST. SNOW MELTING ENCLOSURE
(LEVEL BELOW ROOF)
REMOVE MECH. EQUIPMENT AND PIPING, SEE MECH.
LEAVE CONCRETE STRUCTURE IN PLACE

FILL—IN EXISTING FLOOR OPENING
150 CONCRETE SLAB
#10 AT 300 0/C. BOT. E/W.

#10

DOWELS TO EXISTING CONCRETE SLAB
AT 300 0/C, ,DRILL AND GROUT MINIMUM 150
INTO EXISTING CONCRETE

D REMOVE EXISTING CONCRETE CURB

[ E NEW OPENING THRU EXISTING WALL
CONFIRM SIZE AND LOCATION WITH MECH. DRAWINGS
SAWCUT TOP, BOTIOM AND SIDES EACH SIDE WALL
PRIOR TO REMOVING CONCRETE

)c. A A A A

0
AT

F NEW OPENING THRU EXISTING ROOF
CONFIRM SIZE AND LOCATION WITH MECH. DRAWINGS
SAWCUT TOP AND BO1TOM OF P/C. SLABS EACH END SLAB
PRIOR TO REMOVIING HOLLOWCORE
SHORE SLABS PRIOR TO CUffING
EXISTING SLABS TO REMAIN TO BE SUPPORTED AS DETAILED ON S—5

G REMOVE EXISTING LOUVRE etc., SEE MECH, DRAWINGS
INFILL OPENING WITH 200mm CONC. BLOCK, 13mm PRESS. TRTD. PL’(WOOD
BACKING TO SHAFt SIDE
PROVIDE 10 0 DOWELS AT EACH COURSE, TO EXIST. CONC WALLS (SIDES)
DOWELS TO BE DRILLED AND GROUTED MINIMUM 150 INTO EXISTING

H REMOVE EXISTING HANDRAIL, CURB AS DETAILED

PROVIDE NEW HOLES FOR MECHANICAL PIPING
LOCATE REINF. STEEL IN SLAB PRIOR TO CORING HOLES
(BY CONC. TESTING CONSULTANT) AND MARK ON TOP & UNDERSIDE OF SLAB
FINAL LOCATION OF HOLES TO BE APPROVED BY C W ENGINEERING
BEFORE HOLES ARE CORED
OPENINGS TO BE CORED TO SIZE REQUIRED FOR INDIVIDUAL PIPES

ONSULTING STRUCTURAL
D W ENGINEERING LTD Ø% THE CITY OF WINNIPEG -

ECOND FLOOR. 37 EDMONTON ST., WINNIPEG. MANITOR
CIVIC PROPERTIES DEPT.

3C 1P8 942—2221 4 — 180 King St. R3B 3G8

PROJECT TITLE

STEAM CONVERSIONS TYPICAL FLOOR PLAN AT CORE S 3PSB & CIVIC CENTRE RENOVATION NOTES

DATE: FEB.15/9O DRAWN BY:GF CHECKED BY:TJC APPROVED: USER APPROVAL:
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. I rfli ENCLOSURE OCCURS

-

FLOORS

(‘ l1b—(’iA EACH PIPE
ELEVATOR “—

L0BBY

._______ - —

RAMP DOWN k

5 I WALL, CURB CONSTRUCTION
\__] SIMILAR TO 4th FLOOR

WALLS

I

PARTIAL TYPICAL FLOOR PLAN AT ELEVATOR CORE

IT
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- - -

MECH. UNIT SUPPORTS
C200X17 CHANNEL FRAMES
W200 X 36 VERTS. AT WALLS
200 X 160 X 10 BRG. PLATES,
2—130 ANCH, BOLTS/PLATE I I I
TO CONC. WALLS AND I
2—130 BOLTS TO CHANNELS i i L
Izzz_z_zz

NEW ROOF HATCH
SEE DRAWING S—5
FOR EXISTING SLAB I
SUPPORT DETAILS I

4

0 II

4HIMNEY OPENINGS (2)
I

‘C ii
— — —

— I

:- —

N PROVIDE NEW ROOFING
“ TO ENTIRE EXISTING ROOF

FLASHING CANTS etc.
EACH SIDE EXPOSED
CHANNELS

— MECH. UNITS SEE MECH.

PROVIDE SUPPORTS FOR
EXIST. HOLLOWCORE SLAB
SIM TO A/S—5

NEW 200 mm CONC. SLAB
#15 AT 300 0/C. BOT E/W.
SEE 1/S—14 FOR BEARING
DETAIL.

ii
II
ii
ii
ii

o
--

L

- i_I

D W ENGINEERING LTD THE CITY OF WINNIPEG:ON5ULTING STRUCTURAL

e

1J CIVIC PROPERTIES DEPT.
ECOND FLOOR. 37 EDMONTON ST.. WINNIPEG, MANITOB
3C 1P8 942—2221 ‘ 4 — 180 King St. R3B 3G8

PROJECT TITLE

STEAM CONVERSIONS PENTHOUSE ROOF PLAN S 4PSB & CIVIC CENTRE SCALE 1 : 100

DATE: FEB.15/BO DRAWN BY:GF CHECKED BY:TJC APPROVED; USER APPROVAL:



—H PROVIDE SMOOTH ROUND
TOP — TYPICALNEW LADDER

i - NEW ROOF HATCH OVER
I “PLH” HATCH

AS MANUFACTURED BY
PRECISION STAIR CORPORATION
SITE MEASURE OPENING

±1:

152.4 X 152.4 X 6 35 HSS
ENDPOST SEE S—13
FILLED WITH CONCRETE
PAINTED

C)

Lfl

TRAFFIC BARRIER
SEE DRAWING S—13

HOLLOWCORE SUPPORTS
100 X 150 X 10 ANGLE WELD TO
100 X 200 X 10 X 200 LG ANGLE
SUPPORT ON ADJACENT SLAB

PLAN AT ROOF HATCH

250 X 250 X 13 PLATE
C/W. 13 0 WEDGE
ANCHORS TO EXIST.
SLABS

1 20

DOOR SCHEDULE
001 914 X 2134 X 45 INSULATED

HOLLOW METAL DOOR
KEYED DEADBOLT
PULL HANDLE
LOCKGAURD
WEATHERSTRIPPING
PRESSED STEEL METAL FRAME
PAINT DOOR AND FRAME

002 914 X 2134 X 45 INSULATED
HOLLOW METAL DOOR
FLUSHBOLTS TO HEAD AND SILL
WEATHERSTRIPPING
PRESSED STEEL METAL FRAME
PAINT DOOR AND FRAME

W ENGINEERING LTD THE CITY OF WINNIPEGONSULTING STRUCTURAL ENGINEER -

3 CIVIC PROPERTIES DEPT.
ECOND FLOOR, 37 EDMONTON ST., WINNIPEG, MANITOB
3C 1P8 942—2221 4 — 180 King St. R3B 308

PROJECT TITLE

STEAM CONVERSIONS PLAN AT ROOF HATCH S — 5PSB & CIVIC CENTRE SECTIONS , DOOR SCHEDULE

DATE: FEB. 1 5/90 DRAWN BY: CF CHECKED BY: TJC APPROVED: USER APPROVAL:



NEW ROOFING
I TAR AND GRAVEL
I . 4—PLY FELTS

13mm FIBRE BOARD
50mm RIGID INSUL. (R—1O)
EXIST. P/C. SLABS

“RAMSET” STUDS TO CURB AT 400 0/C.

C. I. FLASHING CONT.

2—COURSES 200 CONC. BLOCK[ 20 MPa CONC. FILL
100 X 400 LG. BOLTS AT 1200 0/C.
C/w. SELF DRILL ANCHS. TO EXIST

50mm

CONC. TOPPING
PROVIDE BONDING AGENT BETWEEN
TOPPING AND EXIST. SLAB
(“DARAWELD—C” OR APPROVED

100mm RIGID INSUL. (R—20)
MECHANICLY FASTENED TO

I TO U/S. EXIST. FLOOR
L. EXPANDED METAL WIRE LATH

19mm CEMENT PARGING FINISH

I
NOTE : INSUL/PARGING TO EXTEND
MINIMUM 1000 BEYOND WALLS

-. AS SHOWN

EXTEND ROOFING FELTS OVER
CANT STRIP, FACIA AS SHOWN

NEW FIBRE CANT STRIP CONT.

“RAMSEI’ STUDS TO P/C. SLABSI
AT 400 0/C. — TYPICAL

NEW WALL CONSTRUCTION
PRE—FINISHED V—RIB METAL LINER (WHITE)
6 MIL POLY VB
BAiT INSUL (R—12)
150 STEEL STUDS AT 400
50 RIGID INSUL. (R—1O)
MECHANICLY FASTENED TO
BUILDING PAPER
EXPANDED METAL WIRE

J 19mm STUCCO
(SEE NOTE DRWG. S—i

D W ENGINEERING LTD THE CITY OF WINNIPEG
ONSULTING STRUCTURAL ENGINEER

iI
CIVIC PROPERTIES DEPT.

ECOND FLOOR, 37 EDMONTON ST., WINNIPEG, MANITOB
3C 1P8 942—222 4 — 180 King St. R3B 3G8

PROJECT TITLE

STEAM CONVERSIONS WALL SECTION S — 6
PSB & CIVIC CENTRE SCALE 1 : 20

DATE: FEB.15/9O DRAWN BY:GF CHECKED BY:TJC APPROVED: USER APPROVAL:



NEW ROOFING
SEE DRAWING S—6

RAMSEV’ STUDS TO P/C. SLABS
AT 400 0/C. — TYPICAL

NEW WALL CONSTRUCTION
SEE DRAWING S—6

CONCRETE CURB CONTINUOUS
SEE TYPICAL WALL SECTION

UNDERSLAB INSUL. SEE S—6

W ENGINEERING LTD % THE CITY OF WINNIPEGONSULTING STRUCTURAL ENGINEER . CIVIC PROPERTIES DEPT.
ECOND FLOOR, 37 EDMONTON ST., WINNIPEG, MANITOB
3C 1P8 942—2221 4 — 180 King St. R3B 3G8
PROJECT TITLE

STEAM CONVERSIONS WALL SECTION S — 7PSB & CIVIC CENTRE SCALE 1 : 20

DATE: FEB.15/90 DRAWN BY:GF CHECKED BY:TJC APPROVED: USER APPROVAL:

PROVIDE 100 X 300 X 38 KEY IN
EXISTING WALL AT CURB LOCATIONS
4—#2O DOWELS X 600 LG.
DRILL AND GROUT MIN. 150 INTO
EXISTING WALLS
EACH END

RAMSEr STUDS TO CURB AT 400 0/C.

NEW 150mm CONCRETE SLAB
#15 AT 300 0/C. BOT. E/W.
C/W. SURFACE HARDENER
(6OLBS./100 SQ. FEET)

REMOVE EXISTING CONCRETE CURB
AS SHOWN
PROVIDE #10 DOWELS AT 300 0.
DRILLED AND GROUTED 150
INTO EXISTING SLAB
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W ENGINEERING LT
ILTING STRUCTURAL ENGINE

FLOOR. 37 EDMONTON ST., WINNIPEG,

THE CITY OF WINNIPEG
CIVIC PROPERTIES DEPT.

4 — 180 King St. R3B 3G8

STEAM CONVERSIONS
PSB & CIVIC CENTRE

ROOF CONSTRUCTION
SEE DRAWING S—6

100 X 200 ANGLE BEYOND
TO BEAR ON HOLLOWCORE SLAB
SEE DRAWING S—5

42 O.D. PIPE HANDRAILS EACH SIDE
WELD TO STRINGERS

WELDED STAIR TREADS C/W.
CHECKER PLATE NOSING (168mm WIDE)
(‘ DB WELDED STAIR TREAD
OR APPROVED EQUAL)

C150 X 12 STRINGERS EACH SIDE

100 X 100 X 10 X 100 ANGLES
C/W. 13 0 WEDGE ANCH.

DATE: FEB.15/9O DRAWN BY:GF
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STEAM CONVERSIONS
PSB & CIVIC CENTRE

THE CITY OF WINNIPEG
CIVIC PROPERTIES DEPT.

4 — 180 King St. R38 3G8

SOUTH ELEVATION
EAST ELEVATION

DATE: FEB.15/90 DRAWN BY:CF CHECKED BY:TJC APPROVED: USER APPROVAL:
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PROJECT

STEAM CONVERSIONS
PSB & CIVIC CENTRE

THE CITY OF WINNIPEG
CIVIC PROPERTIES DEPT.

4 — 180 King St. R3B 308

PARTIAL PLAN — REVISED PARKING

ECONO FLOOR, 37 EDMONTON ST., WINNIPEG,
3C 1P8

SCALE 1 : 200

e
DATE: FEB.15/9O DRAWN BY:GF CHECKED BY:TJC APPROVED: USER APPROVAL:

S—12



O.S.F. NEW WALL—1IPICAL

1’PICAL BARRIER POSTS
AT GRID LINES
101.6 X 101.6 X 6.35 HSS
(sEE 1/S5 FOR BEARING PLATE)

PROVIDE CONTROL JOINTS AT
ALL GRID LINES—CAULKED

f,40foL!\
T.J.( ( 9OLLYER )r

225

CONC. CURB DIMENSIONS—TYPICAL

BARRIER RAIL
101.6 X 152.4 X 6.35 HSS CONT.
MITRE ENDS C/W. 6mm CLOSURE PLATES
EACH END

BOLLARD SEE 1/S5

D W ENGINEERING LTD THE CITY OF WINNIPEG
ONSULTING STRUCTURAL -

CIVIC PROPERTIES DEPT.
ECOND FLOOR, 37 EDMONTON ST., WiNNIPEG, MANITOB
:3C 1PB 942—2221 4 — 180 King St. R3B 3G8

PROJECT TITLE

STEAM CONVERSIONS TRAFFIC BARRIER DETAILS S — 1 3
PSB & CIVIC CENTRE SCALE 1 : 10

DATE: FEB.15/90 DRAWN BY:GF CHECKED BY:TJC APPROVED: USER APPROVAL:



EXISTING WALL

PROVIDE SLAB SUPPORTS EACH END
100 X 100 X 10 ANGLE CONT.
c/w. 20 WEDGE ANCHS. AT 300 0/c.
TO WALLS
38 X 5 X 450 LG. STRAPS AT 300 0/c.
TO NEW SLAB

INSUL. TO U/S. EXIST. SLAB
SEE S—6

NEW FURRING TO EXIST WALL
92 STEEL STUDS AT 400 0/c.
BAlI INSUL. (R—12)
6—MIL POLY VB
PRE—FINISHED V—RIB METAL LINER (wHITE)

INSUL.. TO U/S. EXIST. SLAB
SEE S—6

D W ENGINEERING LTD THE CITY OF WINNIPEG:ONSULTING STRUCTURAL
CIVIC PROPERTIES DEPT.

ECOND FLOOR, 37 EDMONTON ST., WINNIPEG, MANITOB
3C 1P8 942—2221 4 — 180 King St. R38 3G8

PROJECT TITLE

STEAM CONVERSIONS SECTIONS S — 1 4
PSB & CIVIC CENTRE

DATE: FEB.15/9O DRAWN BY:GF CHECKED BY:TJC APPROVED: USER APPROVAL:

SLAB

1 20

EXISTING WALL

1 20



MECHANICAL
LEGEND

DC’vJ

LPS

LPC

PC

G

FW

PRD

H FLOW H

- DOMESTIC COLD WATER

— LOW PRESSURE STEAM

— LOW PRESSURE CONDENSATE

— PUMPED CONDENSATE

- NATURAL GAS
- FEEDWATER

- PRESSURE RELIEF DISCHARGE

- FLOW STATION
(10’ STRAIGHT PIPE — STEAM)
(5’ STRAIGHT PIPE — GAS)

- PRESSURE RELIEF VALVE

- CONNECTION BETWEEN NEW EXISTING

— FIREHOSE CABINET

I HB

0
ifi

0/S

- STOP VALVE

— THROTTLING VALVE

— CHECK VALVE

- APPROVED BACKFLOW PREVENTOR

— QUICK OPEN BLOWDOWN VALVE

— HOSE BIB

— CONDENSATE TANK

— STEAM TRAP

- PRESSURE GAUGE

- THERMOMETER

— OUTSIDE

ACTION THE CITY OF WINNIPEG
CONSULTING CIVIC PROPERTIES DEPT.
ENGINEERS INC.

4 — 180 King St. R38 3G8
PROJECT TITLE

STEAM CONVERSIONS LEGEND M—1

PSB 8 CIVIC CENTRE I?EV.O

DATE F[B.26/90 DRAWN BY NJ CHECKED BY DEN APPROVED USER APPROVAL

a
w

FHC



NOTES: (SEE ALSO M—3)

ISOLATE PRy. AND OPEN BY—PASS.

N REPLACE HPS TRAP WITH LOW PRESSURE TRAP.
(TYP)

24’ DUCT TO RUN TO E—4.

REMOVE EXIST. 0MW PREHEAT AND ASSOCIATED PIPING,

BLANK 13FF CENTRAL STEAM LINE CONNECT TO NEW LPS.

BLANK OFF CENTRAL STEAM LINE.

REMOVE PIPING & PRy

AIR SYSTEMS

N CONNECT NEW 2’ DCV LINE
2 TO EXISTING DCV LINE ON E3.

N AIRTIGHT. UNINSULATED SHEET
METAL

N ROOFTOP UNITS LOCATED
4 ONCARPARK BOILER ROOM

N GLYCUL HEAT EXCHANGER
GLYCOL LOOP TO EXHAUST
FAN IN GARAGE (SEPARATE PRICE Ill)

ON LEVEL E—4 OF CARPARK ROOF.

SEE M—3

ACTION $% THE CITY OF WINNIPE6
CONSULTING CIVIC PROPERTIES DEPT.
ENGINEERS INC.

4 — 180 King S’t R3B 308

PROJECT TITLE
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INTERLOCKED WITH EXHAUST

EQUALIZING LINE

EXISTING
SUNI€R —
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NIH FLOOR
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ID EXIST
LOW PRESSURE
LOADS
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NOTES

0 REMOVE EXIST, SURGE TANK CONDENSATE
METERS.

PUMPED CONDENSATE FROM B—lB

CAP OFF EXIST.

REMOVE PRV

REMOVE EXIST. HW PREHEAT LINE.

TO CARPARK

FROM SUMMER BOILER.

TO SUMMER BOILER

—.

McK1BB

\‘:• LA.l

ACTION THE CITY OF WINNIPEG
CONSULTING CIVIC PROPERTIES DEPT.
ENGINEERS INC.

4 - 180 King St. R3B 368
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PUBLIC SAFETY BLDG. M—4STEAM CONVERSIONS RM. B-30 REV.O
PSB & CIVIC CENTRE MECHANICAL

DATE FEB,5/90 DRAWN BY’ SEC CHECKED BY’ 0DM APPROVED’ USER APPROVAL’



NOTES

N
I TO FEEDWATER TANK IN CARPARK

N
PUMPED CONDENSATE FROM B-18

(3) LPS TO B—3D

(5) CAP OFT

N
5 LPS FROM CARPARK

ACTION THE CITY OF VINNIPEG
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DATE FEB,5/90 DRAWN BY SEC CHECKED BY 0DM APPROVED USER APPROVAL
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NOTES CONT’D

DELETED.

CONDENSATE RECEIVER AND PUMPS
P—15 AND P-16. (EXIST)

RUN FEEOWATER TO BOILERS
ON CARPARf< ROOF,

CONDENSATE TO EXISTING COND.RECEIVER

TO EXIST. LPS LOADS.

LPS FROM BOILERS ON CARPARK ROOF.

DELETED

CHEMICAL FEED PUMP, P—I I TANK T-5

SHEET METAL SEPARATION TO SEPARATE RIFLE
RANGE & GARAGE

2 1/2’

1/2’

PC

6’ /—®

2 1/2’

PC

TO PBS
BASEMENT

NOTES

24’ SPIRAL DUCT TO ROOF
SUPPORTED AT BOTTOM.

REMOVE EXIST. PRV STATION.

REVERSE SLOPE OF STEAM LINE.

P—22, P—23, P—24, TANK T—l.

RIFLE RANGE HEATING COIL, REPLACE TRAP.

LOV PRESSURE CONDENSATE FROM BOILERS ON
CARPARK ROOF

TO LAB AND \dORKSHOP.

BLANK OF EXISTING STEAM LINE

©
ACTION THE CITY OF WINNIPEG
CONSULTING CIVIC PROPERTIES DEPT.
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GAS TRAIN

MODULATING F EDWATER VALVES

SEE DETAIL FOR BY—PASS

ADD FIRE—RATED ENCLOSURE AAIOUND DUCT
FROM FIT—I.

PRESSURE RELIEF PIPING

COMBUSTION AIR

T6 CHIMNEY THRU ROOF

TO LAB & WORKSHOPS

N 4 5# GAS LINE TO
8 PRy ON ROOF

N OCW FROM E3 RUN 3/4 TO
9 BLOWDOWN DRAIN & T TO

EMERGENCY MAJ(E—UP. SEE DETAIL —

() BLOWDOWN TO SANITAAIY SEWER

() BLOCK OFF LOLA/RE. SEE STRUCTURAL

() CONTROLS & ELECTRICAL.

() SEE STRUCTURAL FOR WALL DETAIL

() COOLING FAN AT HIGH LEVEL

RUN FLOWMETERS AT HIGH LEVEL

N S FUNNEL DRAIN, RUN S PIPE TO NEW
1 4 SANTrARY LINE. LINE TO BE HEAT TRACED

UP TO THE PIPE SHAFT.
N SEPARATION TO RUN LENGTH OF

17 SHAFT TO ISOLATE RIFLE RANGE MAKE—UP
FROM GARAGE IANKE—UP
(AIRTiGHT, UNINSULATED SHEET METAL)

5 LB GAS LINE TO BOILERS.

N CONNECT FUNNEL DRAINS TO NEW 4
19 SEWER LINE. 4 LINE TO RUN TO

SEWAGE PIT IN POLICE GARAGE
BASEMENT.

N RUN EQUALIZING UNE JUST BELOW
0 LOW WATER CUTOFF & TIGHT TO

YENT.AJR WALL.

‘.—‘ () RELOCATED FHC

ELECTRICAL PANELS (3)
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STEAM CONVERSIONS CARPARK BOILER ROOM ROOF
PSB & CIVIC CENTRE MECHANICAL

REV.0

DATE’ FEB,26/90 DRAWN BY’ NJ CHECKED BY DBM APPROVED USER APPROVAL’

OUTUNE OF
LOBBY

EDCE OF R
BEYOND

5 J GAS FROM BELOW
(4 UNE)

GLYCOI COIL SECTION
(SEPARATE PRICE)

Y SERViCE COORIDOOR

CAPACITY — 5230 CFH, 5# TO T W.C.
CGA APPROVED, C/W REUEF

NTS



5$t GAS LINE TO CARPARK BOILER ROOM

®RUN ALONG UNDERSIDE OF DECK

N GAS LINE FROM PRINCESS STREET TO MAIN FLOOR
3 OF CARPARK.
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PUBLIC SAFETY BUILDING



SINGLE

ALUMINUM COVERED PLY’DOD
REMOVABLE LTD.

6 DIRT POCKET

LPS

ACTION $I THE CITY OF \/INN1PEG
CONSULTING CIVIC PROPERTIES DEPT.
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4 — 180 King St, R3B 368

PROJECT TITLE
M—1O

STEAM CONVERSIONS DETAILS
PSB CIVIC CENTRE MECHANICAL

REV.O

DATE FEB2/9O DRAWN BY NJ CHECKED BY DBM APPROVED USER APPROVAL

UNIT HEATER

PIPING THROUGH ROOF

6’ DIRT POCKET

p STEAM UNIT HEATER p STEAM TRAPS



STEAM LINE TO COUNCIL BUILDING’

cBLANK OFF STEAM LINE

TRAIN DOWNSTREAM OF GAS FLOW

cEOUILIZING LINE

(?To LPS LOADS

®EXISTING SURGE TANK

WCL NW RADIATION

REMOVE COND. METER

POT FEEDER

EMERGENCY DCW

ACTION THE CITY OF WINNIPEG
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I
I/a’

COUNCIL BUILDING [IEi ADNIN. BUILDING

FUTURE ELECTRIC BOILER CONNECTION
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0
0
0
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CONNECT FEEDVATER TO EXIST PUMPED
COND. LINE.

NEW GAS LINE CONNECT TO EXISTING. C/V
GAS TRAIN.

NEW LPS LINE CONNECT TO EXISTING HEADER.

CONNECT NEW LINE TO EXISTING

RELOCATE DAY TANK

1’ BOILER DLOWDOVN. PIPE TO SANITARY
SEVER.

18’ FLUE TO ‘FUTURE CHIMNEY’ SPACE.

DLOWDOWN TO EXIST. FUNNEL DRAIN.

MODULATING FEEDVATER VALVE

RELOCATE EXIST. GAS TO SUIT NEW
GAS FLOW METER.

POT FEEDER

RELOCATE EXISTING GENERATOR
EXTEND DUCTWORK, PIPING I,
CONDUIT TO SUIT.
EXISTING COMBUSTION AIR DUCT

REROUTE PIPING &
‘<—j’ RELOCATE GENERATOR

RETURN AIR FAN TO
ACCOMMODATE 18’
BREECHING,

(c I 1/2’ EMERGENCY MAKEUP
DEW LINE CONNECT AS
PER H—lI

BELOW COOLING

TOWER
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NEW PUMP P-LB

REMOVE COND. METERS

PIPING. STRAINER. CHECK I. SHUTOFF
VALVES. CONNECT TO EXISTING.

PLJPED CONDENSATE LINE 10 BOILERS ON 7TH FLOOR.

TO EXISTING LPS LOMDS

LPS FROM 7TH FLOOR BOILER ROOM

STUB L VALVE FOR FUTURE ELECTRIC
BOILER



BLANK OFF CENTRAL
STEAM LINE

TO ADMINISTRATION
BUILDING

TO COUNCIL BUILDING
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©

SAFETY VALVE DISCHARGE



AGITATOR i WATER SOFTENER 12A/1EOV/iø
/ / PROTECTED BY A 1SA—1P BREAKER

/ / WITI-I 2410 RW-90 IN A l/2C

B4-2jB104- j141

LQ

B 104—4
LQ

EXISTING
SEWER
PUMPS

EXISTING CONDENSATE
PUMPS P—15 i P—16

CONNECT TO SPACE Lç .J t__J
IN EMERGENCY SIDE
OF PANEL

EXISTING CDP B 104

EXISTING PANEL ‘DD’
347/600V/30/4W

NOTE-3

NOTES

1,CONFIRM EXACT LOCATION I. AMPERAGE OF
MECHANICAL EQUIPMENT WITH MECHANICAL
CONTRACTOR PRIOR TO ROUGH-IN.

2,CIRCUITING SHOWN FOR GROUPING PURPOSES
ONLY. PROVIDE NEW BREAKERS UTILIZING
EXISTING SPACE IN EXISTING PANELS. NEW
BREAKERS TO MATCH EXISTING PANEL MANU
FACTURE.

3,UPGRAOE EXISTING DIRECTORIES TO INCLUDE
NEW CIRCUITS UTILIZED.

4,PROVIDE 20A—3P BREAKER WITH 3412 RW-90
(CU) IN A i/2C C/W MAGNETIC STARTERS
FOR EACH OF PUMPS P—22, P-23 & P-24,
7 1/2 HP 600V/30 . MAG STARTERS TO BE
C/W MANUAL RESTART PUSH BUTTON FOR POWER
FAILURE.

5,PROVIDE A 15—IP BREAKER WITH 3412
RW-90 (CU) IN A i/2C C/W MAGNETIC
STARTER FOR CHEMICAL FEED PUMP P—i

6.PANEL BOARD ‘EMA’ TO BE 30 CCT 225A
MAINS 347/600V/30/4W SURFACE MOUNTED
C/W LOCKED DOOR LAMACOID NAMEPLATE.
CONNECT PANEL EMA TO EXISTING PANEL
DD’ WITH A 100A—3P BREAKER 443 RW.90
(CU) IN A 1 i/4’C

NTS

ACTION $% THE CITY OF WINNIPEG
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P—22 EMA—7,B,9

P—23 EMA—4,5,6

P—24 EMA—1,2,3

NEW TANK
Ti

NEW PANEL EMA

4 #3 RW—90 CU
IN A 1 i/4’C

NOTE-4



EXISTING DISTRIBUTION
400 120/208V/Y/4W

I. CONFiRM EXACT LOCATION AND AMPERAGE OF MECH. EQUIP. WITH

F.
. MECH. CONTRACTOR PRIOR TO ROUGH— IN.

2. CIRCUI11NG SHOWN FOR GROUPING PURPOSES ONLY, PROVIDE NEW
BREAKERS U11UZING EXISTING SPACES IN EXIST1NG PANELS. NEW
BREAKERS to WATCH EXIS11NG PANEL MANUFACTURE.

3. UPGRADE EXISTING DIRECTORIES TO INCLUDE NEW CIRCUITS U11L—
IZED.

4. TYPE 1 LUMINAIRE TO BE A YORK MODEL NO P—248 CW P48 2—F4O
CW 12OV/i’ SURFACE WED CW WIRE GUARDS. CONNECT TO CIRCUITS[ SHOWN.

5. PROVIDE A 20A—1P BREAKER WITH 2 12 RW—9O (CU) IN A 1/2 C,
- MAGNETIC STARTER FOR CF—i 120V/1P 1/2 HP.

6. PROVIDE A 6OA—3P BREAKER WITH 3 8 RW—OO (CU) IN A 3/4 C
C/W MAGNETIC STARTER FOR RT—1 7 1/2 HP 208V/3’. FHCJ[ 7. PROVIDE A 200A—3P BREAKER WITH 4 #2 RW—90 (CU) IN A 1 i/4C C.
MAGNETIC STARTER FOR RT—2 3OHP 208V/30. CONNECT TO SPACE IN
01ST. 400.

8. PROV1DE A 60A—3P BREMER IN EXISTING DISTRIBU11ON 400 FOR NEW
PANEL ‘A

9. PROViDE A 15A—1P BREAKER WiTH 2 012 RW—9O (CU) IN A 1/2
L U/H—i 1/6 HP 12OV/1ø. CONNECT TO REMOTE THERMOSTAT.

E 1O.PROVIDE RAYCHEM SELF LIMI11NG HEAT TRACE MODEL NO. BXLI/120V/1O
C/W ALL ACCESSORIES. EXACT LENGTH TO BE DETERMINED ON SITE. TAPE
TO BE MOUNTED AT BOTTOM OF PIPE UNDER INSULATION.

I
11,PROVIDE A 15A—3P BREAKER WiTH 3 #12 RW—SO CU IN A 1/2C FOR

BOXES 81 & B2 600V/30 3 HP. CONNECT TO CIRCUIT SHOWN.

_______________

NEW PANEL EMA IN CARPARK
- BASEMENT

18.000A IC SYM CIRCUIT EMA—16,17,18
I 2OA—3P TRIP

1 40 10 RW—9O 15KVA 600V/I2O/2O8V/30/4W
CU IN A 1/2C DRY TYPE TRANSFORMER

4#6 RW—9O CU —L _— NEW PANEL EMB 12 CCT
IN A 1”C [Z— i20/2O8V/iø/4W SURFACE

I L..—J MOUNTED BREAKERS

L. NIS
10,000 AIC SYM

.47/RORV/3/4W r’’”’”i cHFMA11C

A—5

CF—i;
.

.

.

.-.,.- ,,,.

- LINE OF ROOF OR

— (3)

BOILER
PANEL

ZjEMB—2

NTS
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C

NOTES’

1. PRDVIDE A 40A—3P BREAKER WITH
3#1B RW—90 (CU) IN A 1/2’ C
FOR EONDENSATE PUMP P-lB 15HP 600V/30
CONNEET TO AVAILABLE SPACE IN EXISTING MCC #1.

2, PROVIDE A 70A-3P BREAKER FOR NEW PANEL EMC
12 CCT 347/600V/30/4W SURFACE MOUNTED 225A
MAINS. CONNECT TO EM SIDE OF EXISTING MCC#1

3. DELETE EXISTING BREAKERS I. STARTERS FOR PUMPS
P—14 8. P—15 MCC#1. PROVIDE NEW 40A—3P BREAKERS
WITH 3 #10 RW—90 CU IN A l/2’C WITH SEPERATE
MAGNETIC STARTERS WITH MANUAL RESTART PUSH
BUTTON FOR POWER FAILURE.

4. CONFIRM EXACT LOCATION 8. AMPERAGE OF MECHANICAL
EQUIPMENT WITH MECHANICAL CONTRACTOR PRIOR TO
ROUGH—IN.

NTS

ACTION THE CITY OF WINNIPEG
CONSULTING CIVIC PROPERTIES DEPT.
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rND
El CX SIDE EMERGENCY SIDE

I
EXISTING 11CC RI

I 347V/610V/30/4W

L J

EXISTING PUMP
P—14

EXISTING STAIRS



BOILER CONTROL
PANEL

15A—1P BREAKER 2*t12
RW—90(CU) IN A 1/2’ C
CONNECT TO EXISTING
EMERGENCY PANEL

i— EXISTING
J EMERGENCY

E L
PANEL

EXISTING EMERGENCY DISTRIBUTION
EXTEND EXISTING FEEDES FRtIM 1 .1
TRANSFER SWITCH TO RELOCATEII 1, /
UNIT,

1. CONFIRM EXACT LOCATION & AMPERAGE
OF MECH. EQUIPMENT WITH MECH.
CONTRACTOR PRIOR TO ROUGH-IN.

2. CIRCUITING SHOWN FOR GROUPING
PURPOSES ONLY CONNECT TO AVAILABLE SPACES

IN EXISTING PANELS.NEW BREAKERS

TO MATCH EXISTING PANEL MANUFACTURE.

3. UPGRADE EXISTING DIRECTORIES TO
INCLUDE NEW CIRCUITS UTILIZED.

ACTION
CONSULTING
ENGINEERS INC.

4. PROVIDE A 20A—1P BREAKER WITH
2#12 RW—90 CU IN A i/2’C FOR
CF—2 1/2 HP 120V/1ø C/W
MAGNETIC STARTER. CONNECT TO
CIRCUIT 0—1.

1

I I
0—1 RELOCATED EXIST. EMERGENCY

I I GENERATOR. PROVIDE NEW
I I CONCRETE PAD TO MATCH

EXISTING

L.. -I

• CONNECT ALL LUMINAIRES IN
AREAS TO EXISTING EMERGENCY
LIGHTING CIRCUIT. EXISTING

BOILER B—i

- -1
IEXISTING MCC H2
‘PART I 347/600V/30/4W___\

15A—3P BREAKER 2#12
RW-90(CU) IN A 1/2’ C
CONNECT TO EXISTING
EMERGENCY PANEL

NOTES

0

DEXISTING PANEL
I20/208V/3/4W

SCALE

l/B’=I ‘—0’

THE CITY OF ‘INNIPE6
CIVIC PROPERTIES DEPT.

4 - 180 King St. R32 3G8

PROJECT TITLE

STEAM CONVERSIONS ADMINISTRATION BLDO - 7TH FLOOR

PSB & CIVIC CENTRE BOILER ROOM — ELECTRICAL
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