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PART B - BIDDING PROCEDURES

B1. CONTRACT TITLE

Bl.1 WINNIPEG WATER TREATMENT PROGRAM — CONSTRUCTION OF ROADS AND
LANDSCAPING

B2. SUBMISSION DEADLINE
B2.1 The Submission Deadline is 12:00 noon Winnipeg time, December 13, 2007.

B2.2 Bids determined by the Manager of Materials to have been received later than the Submission
Deadline will not be accepted and will be returned upon request.

B2.3 The Contract Administrator or the Manager of Materials may extend the Submission Deadline
by issuing an addendum at any time prior to the time and date specified in B2.1.

B3. SITE INVESTIGATION

B3.1 Further to C3.1, the Contract Administrator or an authorized representative will be available at
the Site in the Consultant office trailer from 11:00 a.m. to 12:00 noon on December 6, 2007 to
provide Bidders access to the Site.

B3.2 The Bidder shall not be entitled to rely on any information or interpretation received at the Site
Investigation unless that information or interpretation is the Bidder’ direct observation, or is
provided by the Contract Administrator in writing.

B4. ENQUIRIES
B4.1 All enquiries shall be directed to the Contract Administrator identified in D4.1.

B4.2 If the Bidder finds errors, discrepancies or omissions in the Bid Opportunity, or is unsure of the
meaning or intent of any provision therein, the Bidder shall notify the Contract Administrator of
the error, discrepancy or omission, or request a clarification as to the meaning or intent of the
provision at least five (5) Business Days prior to the Submission Deadline.

B4.3 Responses to enquiries which, in the sole judgment of the Contract Administrator, require a
correction to or a clarification of the Bid Opportunity will be provided by the Contract
Administrator to all Bidders by issuing an addendum.

B4.4 Responses to enquiries which, in the sole judgment of the Contract Administrator, do not
require a correction to or a clarification of the Bid Opportunity will be provided by the Contract
Administrator only to the Bidder who made the enquiry.

B4.5 The Bidder shall not be entitled to rely on any response or interpretation received pursuant to
B4 unless that response or interpretation is provided by the Contract Administrator in writing.

B5. ADDENDA

B5.1 The Contract Administrator may, at any time prior to the Submission Deadline, issue addenda
correcting errors, discrepancies or omissions in the Bid Opportunity, or clarifying the meaning or
intent of any provision therein.

B5.2 The Contract Administrator will issue each addendum at least two (2) Business Days prior to the
Submission Deadline, or provide at least two (2) Business Days by extending the Submission
Deadline.

B5.2.1 Addenda will be available on the Bid Opportunities page at The City of Winnipeg,

Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.


http://www.winnipeg.ca/matmgt.
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B6.
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B6.5

B6.6

B6.6.1

B6.7

B6.8

The Bidder is responsible for ensuring that he has received all addenda and is advised to
check the Materials Management Branch internet site for addenda regularly and shortly
before the Submission Deadline, as may be amended by addendum.

The Bidder shall acknowledge receipt of each addendum in Paragraph 10 of Form A: Bid.
Failure to acknowledge receipt of an addendum may render a Bid non-responsive.

SUBSTITUTES
The Work is based on the Plant, Materials and methods specified in the Bid Opportunity.

Substitutions shall not be allowed unless application has been made to and prior approval has
been granted by the Contract Administrator in writing.

Requests for approval of a substitute will not be considered unless received in writing by the
Contract Administrator at least five (5) Business Days prior to the Submission Deadline.

The Bidder shall ensure that any and all requests for approval of a substitute:

(&) provide sufficient information and details to enable the Contract Administrator to determine
the acceptability of the Plant, Material or method as either an approved equal or
alternative;

(b) identify any and all changes required in the applicable Work, and all changes to any other
Work, which would become necessary to accommodate the substitute;

(c) identify any anticipated cost or time savings that may be associated with the substitute;

(d) certify that, in the case of a request for approval as an approved equal, the substitute will
fully perform the functions called for by the general design, be of equal or superior
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 proposed work schedule and the dates specified in the Supplemental Conditions for
Substantial Performance and Total Performance;

(e) certify that, in the case of a request for approval as an approved alternative, the substitute
will adequately perform the functions called for by the general design, be similar in
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 proposed work schedule and the dates specified in the Supplemental Conditions for
Substantial Performance and Total Performance.

The Contract Administrator, after assessing the request for approval of a substitute, may in his
sole discretion grant approval for the use of a substitute as an “approved equal” or as an
“approved alternative”, or may refuse to grant approval of the substitute.

The Contract Administrator will provide a response in writing, at least two (2) Business Days
prior to the Submission Deadline, only to the Bidder who requested approval of the substitute.

The Bidder requesting and obtaining the approval of a substitute shall be entirely
responsible for disseminating information regarding the approval to any person or persons
he wishes to inform.

If the Contract Administrator approves a substitute as an “approved equal”, any Bidder may use
the approved equal in place of the specified item.

If the Contract Administrator approves a substitute as an “approved alternative”, any Bidder
bidding that approved alternative shall base his Total Bid Price upon the specified item but may
also indicate an alternative price based upon the approved alternative. Such alternatives will be
evaluated in accordance with B15.
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B6.9
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B8.

B8.1

B8.2

B8.2.1

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 equal or an approved alternative
will be considered.

BID COMPONENTS

The Bid shall consist of the following components:
(&) Form A: Bid;

(b) Form B: Prices;

(¢) Form GL1: Bid Bond and Agreement to Bond, or

Form G2: Irrevocable Standby Letter of Credit and Undertaking, or
a certified cheque or draft;

All components of the Bid shall be fully completed or provided, and submitted by the Bidder no
later than the Submission Deadline, with all required entries made clearly and completely, to
constitute a responsive Bid.

The Bid shall be submitted enclosed and sealed in an envelope clearly marked with the Bid
Opportunity number and the Bidder's name and address.

Samples or other components of the Bid which cannot reasonably be enclosed in the
envelope may be packaged separately, but shall be clearly marked with the Bid
Opportunity number, the Bidder's name and address, and an indication that the contents
are part of the Bidder's Bid.

Bidders are advised not to include any information/literature except as requested in accordance
with B7.1.

Bidders are advised that inclusion of terms and conditions inconsistent with the Bid Opportunity
document, including the General Conditions, may result in the Bid being determined to be non-
responsive.

Bids submitted by facsimile transmission (fax) or internet electronic mail (e-mail) will not be
accepted.
Bids shall be submitted to:

The City of Winnipeg
Corporate Finance Department
Materials Management Branch
185 King Street, Main Floor
Winnipeg MB R3B 1J1

BID
The Bidder shall complete Form A: Bid, making all required entries.

Paragraph 2 of Form A: Bid shall be completed in accordance with the following requirements:

(a) if the Bidder is a sole proprietor carrying on business in his own name, his name shall be
inserted,;

(b) if the Bidder is a partnership, the full name of the partnership shall be inserted;
(c) if the Bidder is a corporation, the full name of the corporation shall be inserted;

(d) if the Bidder is carrying on business under a name other than his own, the business name
and the name of every partner or corporation who is the owner of such business name
shall be inserted.

If a Bid is submitted jointly by two or more persons, each and all such persons shall identify
themselves in accordance with B8.2.
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B8.3
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B10.
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B10.2

In Paragraph 3 of Form A: Bid, the Bidder shall identify a contact person who is authorized to
represent the Bidder for purposes of the Bid.

Paragraph 12 of Form A: Bid shall be signed in accordance with the following requirements:

(a) if the Bidder is a sole proprietor carrying on business in his own name, it shall be signed by
the Bidder;

(b) if the Bidder is a partnership, it shall be signed by the partner or partners who have
authority to sign for the partnership;

(c) if the Bidder is a corporation, it shall be signed by its duly authorized officer or officers and
the corporate seal, if the corporation has one, should be affixed;

(d) if the Bidder is carrying on business under a name other than his own, it shall be signed by
the registered owner of the business name, or by the registered owner's authorized
officials if the owner is a partnership or a corporation.

The name and official capacity of all individuals signing Form A: Bid shall be printed below
such signatures.

All signatures should be witnessed, except where a corporate seal has been affixed.

If a Bid is submitted jointly by two or more persons, the word "Bidder" shall mean each and all
such persons, and the undertakings, covenants and obligations of such joint Bidders in the Bid
and the Contract, when awarded, shall be both joint and several.

PRICES

The Bidder shall state the unit price in Canadian funds for each item of the Work on Form B:
Prices.

The quantities listed on Form B: Prices are to be considered approximate only. The City will
use said quantities for the purpose of comparing Bids.

The quantities for which payment will be made to the Contractor are to be determined by the
Work actually performed and completed by the Contractor, to be measured as specified in the
applicable Specifications.

Notwithstanding C12.2.3(c), item “H" Electrical on Form B: Prices shall not include the Manitoba
Retail Sales Tax (MRST, also known as PST), which shall be extra where applicable.

QUALIFICATION

The Bidder shall:

() undertake to be in good standing under The Corporations Act (Manitoba), or properly
registered under The Business Names Registration Act (Manitoba), or otherwise properly
registered, licensed or permitted by law to carry on business in Manitoba; and

(b) be financially capable of carrying out the terms of the Contract; and

(c) have all the necessary experience, capital, organization, and equipment to perform the
Work in strict accordance with the terms and provisions of the Contract.

The Bidder and/or any proposed Subcontractor (for the portion of the Work proposed to be
subcontracted to them) shall:

(&) be responsible and not be suspended, debarred or in default of any obligations to the City
(a list of suspended or debarred individuals and companies is available on the Information
Connection page at The City of Winnipeg, Corporate Finance, Materials Management
Branch internet site at http://www.winnipeg.ca/matmat); and

(b) have successfully carried out work similar in nature, scope and value to the Work; and


http://www.winnipeg.ca/matmgt);
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B10.3
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B11.1
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B11.1.2

B11.2

B11.2.1

B11.2.2

(c) be fully capable of performing the Work required to be in strict accordance with the terms
and provisions of the Contract; and

(d) have a written workplace safety and health program if required pursuant to The Workplace
Safety and Health Act (Manitoba).

Further to B10.2(d), the Bidder shall, within three (3) Business Days of a request by the
Contract Administrator, provide proof satisfactory to the Contract Administrator that the
Bidder/Subcontractor has a workplace safety and health program meeting the requirements of
The Workplace Safety and Health Act (Manitoba), by providing:

(@) avalid COR certification number under the Certificate of Recognition (COR) Program
administered by the Manitoba Construction Safety Association or by the Manitoba Heavy
Construction Association’s Safety, Health and Environment Program; or

(b) a report or letter to that effect from an independent reviewer acceptable to the City. (A list
of acceptable reviewers and the review template are available on the Information
Connection page at The City of Winnipeg, Corporate Finance, Materials Management
Branch internet site at http://www.winnipeg.ca/matmgt.)

The Bidder shall submit, within three (3) Business Days of a request by the Contract
Administrator, proof satisfactory to the Contract Administrator of the qualifications of the Bidder
and of any proposed Subcontractor.

The Bidder shall provide, on the request of the Contract Administrator, full access to any of the
Bidder's equipment and facilities to confirm, to the Contract Administrator’s satisfaction, that the
Bidder's equipment and facilities are adequate to perform the Work.

BID SECURITY

The Bidder shall provide bid security in the form of:

(&) a bid bond, in the amount of at least ten percent (10%) of the Total Bid Price, and
agreement to bond of a company registered to conduct the business of a surety in
Manitoba, in the form included in the Bid Submission (Form G1: Bid Bond and Agreement
to Bond); or

(b) an irrevocable standby letter of credit, in the amount of at least ten percent (10%) of the
Total Bid Price, and undertaking issued by a bank or other financial institution registered to
conduct business in Manitoba and drawn on a branch located in Winnipeg, in the form
included in the Bid Submission (Form G2: Irrevocable Standby Letter of Credit and
Undertaking); or

(c) a certified cheque or draft payable to “The City of Winnipeg”, in the amount of at least fifty
percent (50%) of the Total Bid Price, drawn on a bank or other financial institution
registered to conduct business in Manitoba.

If the Bidder submits alternative bids, the bid security shall be in the amount of the
specified percentage of the highest Total Bid Price submitted.

All signatures on bid securities shall be original, and shall be witnessed or sealed as
required.

The bid security of the successful Bidder and the next two lowest evaluated responsive and
responsible 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 released when a Contract is awarded.

Where the bid security provided by the successful Bidder is in the form of a certified
cheque or draft pursuant to B11.1(c), it will be deposited and retained by the City as the
performance security and no further submission is required.

The City will not pay any interest on certified cheques or drafts furnished as bid security or
subsequently retained as performance security.


http://www.winnipeg.ca/matmgt.)

The City of Winnipeg Bidding Procedures
Bid Opportunity No. 97-2007 Page 6 of 7
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The bid securities of all Bidders will be released by the City as soon as practicable following
notification by the Contract Administrator to the Bidders that no award of Contract will be made
pursuant to the Bid Opportunity.

OPENING OF BIDS AND RELEASE OF INFORMATION

Bids will be opened publicly, after the Submission Deadline has elapsed, in the office of the
Corporate Finance Department, Materials Management Branch, or in such other office as may
be designated by the Manager of Materials.

Bidders or their representatives may attend.

Bids determined by the Manager of Materials, or his designate, to not include the bid
security specified in B11 will not be read out.

Following the submission deadline, the names of the Bidders and their Total Bid Prices
(unevaluated, and pending review and verification of conformance with requirements) will be
available on the Closed Bid Opportunities (or Public/Posted Opening & Award Results) page at
The City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

After award of Contract, the name(s) of the successful Bidder(s) and the Contract Amount(s) will
be available on the Closed Bid Opportunities (or Public/Posted Opening & Award Results) page
at The City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

The Bidder is advised that any information contained in any Bid may be released if required by
City policy or procedures, by The Freedom of Information and Protection of Privacy Act
(Manitoba), by other authorities having jurisdiction, or by law.

IRREVOCABLE BID

The Bid(s) submitted by the Bidder shall be irrevocable for the time period specified in
Paragraph 11 of Form A: Bid.

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 Paragraph 11 of Form A: Bid.

WITHDRAWAL OF BIDS

A Bidder may withdraw his Bid without penalty by giving written notice to the Manager of
Materials at any time prior to the Submission Deadline.

Notwithstanding C23.3, the time and date of receipt of any notice withdrawing a Bid shall
be the time and date of receipt as determined by the Manager of Materials.

The City will assume that any one of the contact persons named in Paragraph 3 of Form A:
Bid or the Bidder’s authorized representatives named in Paragraph 12 of Form A: Bid, and
only such person, has authority to give notice of withdrawal.

If a Bidder gives notice of withdrawal prior to the Submission Deadline, the Manager of
Materials will:

(@) retain the Bid until after the Submission Deadline has elapsed,;

(b) open the Bid to identify the contact person named in Paragraph 3 of Form A: Bid and
the Bidder's authorized representatives named in Paragraph 12 of Form A: Bid; and

(c) if the notice has been given by any one of the persons specified in B14.1.3(b), declare
the Bid withdrawn.


http://www.winnipeg.ca/matmgt.
http://www.winnipeg.ca/matmgt.
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B16.3.1

A Bidder who withdraws his Bid after the Submission Deadline but before his Bid has been
released or has lapsed as provided for in B13.2 shall be liable for such damages as are
imposed upon the Bidder by law and subject to such sanctions as the Chief Administrative
Officer considers appropriate in the circumstances. The City, in such event, shall be entitled to
all rights and remedies available to it at law, including the right to retain the Bidder’s bid
security.

EVALUATION OF BIDS

Award of the Contract shall be based on the following bid evaluation criteria:

(@) compliance by the Bidder with the requirements of the Bid Opportunity (pass/fail);

(b) qualifications of the Bidder and the Subcontractors, if any, pursuant to B10 (pass/fail);

(c) Total Bid Price;

(d) economic analysis of any approved alternative pursuant to B6.

Further to B15.1(a), the Award Authority may reject a Bid as being non-responsive if the Bid is
incomplete, obscure or conditional, or contains additions, deletions, alterations or other

irregularities. The Award Authority may reject all or any part of any Bid, or waive technical
requirements or minor informalities or irregularities, if the interests of the City so require.

Further to B15.1(b), the Award Authority shall reject any Bid submitted by a Bidder who does
not demonstrate, in his Bid or in other information required to be submitted, that he is
responsible and qualified.

Further to B15.1(c), the Total Bid Price shall be the sum of the quantities multiplied by the unit
prices for each item shown on Form B: Prices.

If there is any discrepancy between the Total Bid Price written in figures, the Total Bid
Price written in words and the sum of the quantities multiplied by the unit prices for each
item, sum of the quantities multiplied by the unit prices for each item shall take
precedence.

AWARD OF CONTRACT

The City will give notice of the award of the Contract or will give notice that no award will be
made.

The City will have no obligation to award a Contract to a Bidder, even though one or all of the
Bidders are determined to be responsible and qualified, and the Bids are determined to be
responsive.

Without limiting the generality of B16.2, the City will have no obligation to award a Contract
where:

(@) the prices exceed the available City funds for the Work;
(b) the prices are materially in excess of the prices received for similar work in the past;

(c) the prices are materially in excess of the City’s cost to perform the Work, or a
significant portion thereof, with its own forces;

(d) only one Bid is received; or
(e) inthe judgment of the Award Authority, the interests of the City would best be served
by not awarding a Contract.

Subject to B16.2, where an award of Contract is made by the City, the award shall be made to
the responsible and qualified Bidder submitting the lowest evaluated responsive Bid.

Following the award of contract, a Bidder will be provided with information related to the
evaluation of his Bid upon written request to the Contract Administrator.
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PART C - GENERAL CONDITIONS

Co0. GENERAL CONDITIONS

Co0.1 The General Conditions for Construction (Revision 2006 12 15) are applicable to the Work of
the Contract.

Co0.1.1 The General Conditions for Construction are available on the Information Connection page
at The City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

C0.2 A reference in the Bid Opportunity to a section, clause or subclause with the prefix “C”
designates a section, clause or subclause in the General Conditions for Construction.


http://www.winnipeg.ca/matmgt.
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PART D - SUPPLEMENTAL CONDITIONS

GENERAL
D1. GENERAL CONDITIONS
Di1.1 In addition to the General Conditions for Construction, these Supplemental Conditions are

applicable to the Work of the Contract.

D2. SCOPE OF WORK

D2.1 The Work to be done under the Contract shall consist of the construction of roads and
landscaping.
D2.2 The major components of the Work are as follows:
(@ Construction of site roads including excavation and granular base
(b) Construction of landscaping work
(c) Construction of site electrical lighting

(d) Removal of the west access to the site including excavation and disposal of the temporary
access at the railway line to the chemical feed building, work to be completed in 2009

D3. DEFINITIONS

D3.1 When used in this Bid Opportunity:

(@ AASHTO means American Association of State Highway and Transportation Officials
(b) ABMA means American Bearing Manufacturer's Association
(c) Acceptable Shop Drawings means all required Shop Drawings have been reviewed

by the Contract Administrator and have been annotated and stamped as “reviewed” or
“reviewed as modified” in accordance with Section 01300 of this Bid Opportunity.

(d) AFBMA means Anti-Friction Bearing Manufacturer’s Association

(e) AGMA means American Gear Manufacturer’s Association.

Q) ANSI means American National Standards Institute

(9) APl means American Petroleum Institute

(h) ASHRAE means American Society of Heating, Refrigerating, and Air Conditioning
Engineers

0] ASME means American Society of Mechanical Engineers

() ASTM means American Society for Testing and Materials

(k) AWS means American Welding Society

)] AWWA means American Water Works Association

(m) BEP means best efficiency point

(n) Business Day means any Calendar Day, other than a Saturday, Sunday, or a
Statutory or Civic Holiday;

(0) CEMA means Canadian Electrical Manufacturer's Association

(9)] Certified Shop Drawings means Shop Drawings prepared by the Contractor after all

required Shop Drawings have been “reviewed” or “reviewed as modified” in accordance
with Section 01300 of this Bid Opportunity and which incorporate all modifications to
the Shop Drawings, comments and notations made by the Contract Administrator in the
course of the review.
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)

(mm)

(nn)
(0o0)
(pP)
(qa)
(m)

(ss)
(tt)

(uu)

(wv)

City Supplied Equipment means equipment purchased by the City under a separate
contract which is supplied into the care of the Contractor for installation under this
Contract.

Commissioning Operations Agent means a qualified operations team that takes
primary responsibility for operation of the WTP during the Commissioning Period

Commissioning Period means the time between the completion of Performance
Verification and Total Performance during which a system is operated under
Commissioning Operations Agent’s control to demonstrate to the City it that it operates
in conformance with the design intent

Contract Work Schedule means a Gantt Charter developed by the Contractor
developed using the critical path method which shows the proposed progress of the
major items of work which are to be performed under this Contract

Control System Integrator means a contractor retained by the City (under a different
contract) to program and configure the water treatment plant SCADA system.

CSA means Canadian Standards Association

DAF means Dissolved Air Flotation

EEMAC means Electrical and Electronic Manufacturer Association of Canada
FS means Federal Specifications

Furnish means supply

GOX means gaseous oxygen

HMI means human machine interface

I&C means instrumentation and control

IEC means International Electrotechnical Commission

IEEE means Institute of Electrical and Electronics Engineers

I/O means input/output

ILD means instrument loop diagram

ISA means the Instrumentation Systems and Automation Society
ISO means International Organization for Standardization

LOX means liquid oxygen

Major Equipment means all equipment for which Shop Drawing submittals are
required as specified herein.

Manufacturer means the person, partnership or corporation responsible for the
manufacture and fabrication of equipment supplied by the Contractor for the completion
of the Work.

Manufacturer’'s Representative means a trained serviceman empowered by the
Manufacturer to provide installation, testing, and commissioning assistance to the
Contractor in his performance of those functions.

MCC means motor control centre

MV means medium voltage.

NACE means National Association of Corrosion Engineers
NEMA means National Electrical Manufacturers Association
NFPA means National Fire Protection Association

NPSH means net positive suction head

NPSHR means net positive suction head required

NSF means National Sanitation Foundation

O&M means operation and maintenance
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(ww) ODP means open drip proof
(xx) OSHA means Occupational Safety and Health Act

(yy) Performance Verification means all factory and field tests, demonstrations and other
activities required from the Contractor to complete all required Forms 103 — Certificate
of Satisfactory Performance and to demonstrate to the Contract Administrator’s
satisfaction that the equipment installed under this Contract is performing as specified
herein.

(z2) P&ID means process and instrumentation diagram

(aaa) PLC means programmable logic controller

(bbb)  Project Master Schedule means a schedule developed by the Contract Administrator
which includes and coordinates the Contract Work Schedules of several City contracts,
including this Contract

(ccc) Professional Engineer means a professional engineer registered in the Province of
Manitoba.

(ddd) PTC means positive thermal protection

(eee) PVC means polyvinyl chloride

(Fff) Record Drawings means a minimum of one (1) complete set of Contract Documents
and Certified Shop Drawings maintained at the Contractor’s Site office on which the
Contractor clearly shall clearly record in red pencil all Addenda, Change Orders, Field
Instructions, and other revisions or as-built conditions which deviate from the original
Contract Documents or Certified Shop Drawings.

(ggg) RTD means resistance temperature detector

(hhh)  SAE means Society of Automotive Engineers

(iii) SCADA means supervisor control and data acquisition.

ain SSPC means Steel Structures Painting Council

(kkk)  Submission Deadline and Time and Date Set for the Final Receipt of Bids mean
the time and date set out in the Bidding Procedures for final receipt of Bids;

(1 Supply Contractor means a contractor retained by the City, under a separate contract,
to supply City Supplied Equipment which shall be installed by the Contractor;

(mmm) Systems Integrator means Control Systems Integrator.

(nnn)  TDH means total dynamic head

(0o0) TEFC means totally enclosed fan-cooled

(ppp) TGS means Manitoba Transportation and Government Service.

(ggg) TPSH means twisted pair shielded cable

(rrr) UHMWPE means ultra high molecular weight polyethylene

(sss) ULC means Underwriter's Laboratories of Canada

(ttt) UPS means uninterruptible power supply

(uuu) UV means ultraviolet

(vwv)  VFD means variable frequency drive

(www) VSD means variable speed drive

(xxx)  WTP means the Winnipeg Water Treatment Plant and includes the structure and all

D3.2

equipment and materials supplied and installed into the building, under multiple
construction contracts, including portions of the Work provided under this Contract.

The definitions of technical terms, abbreviations, and symbols will be those of the American
Society for Testing and Materials, Canadian Standards Association and the applicable Codes
and Standards. In the event of a dispute, the Contract Administrator’s decision will be final.
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D3.3

DA4.

D4.1

D4.2

D5.

D5.1

D6.

D6.1

D6.2

D6.3

D6.4

The Manufacturer and Manufacturer's Representative are not parties to this Contract. All work
required from the Manufacturer and Manufacturer's Representative shall be provided and
coordinated by the Contractor.

CONTRACT ADMINISTRATOR

The Contract Administrator is UMA Projects (CM) Ltd., represented by:

Bob Willemsen, C.E.T.
Contract Administrator
1479 Buffalo Place
Winnipeg, MB. R3T 1L7

e-mail: Bob.Willemensen@uma.aecom.com

Telephone No. (204) 986-7635
Facsimile No. (204) 986-8393

At the pre-construction meeting, Contract Administrator will identify additional personnel
representing the Contract Administrator and their respective roles and responsibilities for the
Work.

CONTRACTOR'S SUPERVISOR

At the pre-construction meeting, the Contractor shall identify his designated supervisor and any
additional personnel representing the Contractor and their respective roles and responsibilities
for the Work.

NOTICES

Except as provided for in C23.2.2, all notices, requests, nominations, proposals, consents,
approvals, statements, authorizations, documents or other communications to the Contractor
shall be sent to the address or facsimile number identified by the Contractor in Paragraph 2 of
Form A: Bid.

All notices, requests, hominations, proposals, consents, approvals, statements, authorizations,
documents or other communications to the City, except as expressly otherwise required in D6.3,
D6.4 or elsewhere in the Contract, shall be sent to the attention of the Contract Administrator at
the address or facsimile number identified in D4.1.

All notices of appeal to the Chief Administrative Officer shall be sent to the following address or
facsimile number:

The City of Winnipeg

Chief Administrative Officer Secretariat
Attn: Chief Administrative Officer
Administration Building, 3rd Floor

510 Main Street

Winnipeg MB R3B 1B9

Facsimile No.: (204) 949-1174

All notices, requests, hominations, proposals, consents, approvals, statements, authorizations,
documents or other communications required to be submitted or returned to the City Solicitor
shall be sent to the following address or facsimile number:

The City of Winnipeg

Corporate Services Department
Legal Services Division

Attn: City Solicitor

185 King Street, 3rd Floor
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Winnipeg MB R3B 1J1
Facsimile No.: (204) 947-9155

D7. FURNISHING OF DOCUMENTS

D7.1 Upon award of the Contract, the Contractor will be provided with five (5) complete sets of the
Bid Opportunity. If the Contractor requires additional sets of the Bid Opportunity, they will be
supplied to him at cost.

SUBMISSIONS

D8. AUTHORITY TO CARRY ON BUSINESS

D8.1 The Contractor shall be in good standing under The Corporations Act (Manitoba), or properly
registered under The Business Names Registration Act (Manitoba), or otherwise properly
registered, licensed or permitted by law to carry on business in Manitoba, or if the Contractor
does not carry on business in Manitoba, in the jurisdiction where the Contractor does carry on
business, throughout the term of the Contract, and shall provide the Contract Administrator with
evidence thereof upon request.

D9. SAFE WORK PLAN

D9.1 The Contractor shall provide the Contract Administrator with a Safe Work Plan at least five (5)
Business Days prior to the commencement of any Work on the Site but in no event later than
the date specified in C4.1 for the return of the executed Contract.

D9.2 The Safe Work Plan should be prepared and submitted in the format shown in the City’s
template which is available on the Information Connection page at The City of Winnipeg,
Corporate Finance, Materials Management Branch internet site at
http://www.winnipeg.ca/matmgt.

D10. INSURANCE

D10.1  The City will provide and maintain the following Project Insurance Coverages:

(&) Builder's Risk Insurance in the amount of one hundred percent (100%) of the total project
cost.

(i) The Contractor shall be responsible for deductibles up to $25,000.00 maximum
of any one loss.

(b) Wrap-Up Liability Insurance in an amount of no less than 10 million dollars ($10,000,000.00)

(i) The Contractor shall be responsible for deductibles up to $25,000.00 maximum
of any one loss.

(c) The City of Winnipeg will carry such insurance to cover all parties engaged in the Work in
this Contract. Provision of this insurance by the City of Winnipeg is not intended in any way
to relieve the Contractor from his obligations under the terms of the Contract. Specifically,
losses relating to deductibles for insurance, as well as losses in excess of limits of coverage
and any risk of loss that is not covered under the terms of the insurance provided by the City
of Winnipeg remains with the Contractor.

D10.2  The Contractor shall provide and maintain the following insurance coverage at all times during
the performance of the Work:

(&) Automobile liability insurance for owned and non-owned automobiles used for or in
connection with the work in the amount of at least two million dollars ($2,000,000.00).

(i) Deductibles shall be borne by the Contractor;


http://www.winnipeg.ca/matmgt.

The City of Winnipeg Supplemental Conditions
Bid Opportunity No. 97-2007 Page 6 of 16

D10.3

D11.

D11.1

D11.1.1

D11.2

D12.

Di12.1

D13.

D13.1

D13.2

D13.3

(i)  The Contractor shall not cancel, materially alter, or cause the policy to lapse
without providing at least fifteen (15) Calendar Days prior written notice to the
Contract Administrator;

(i)  The Contractor shall provide the Contract Administrator with evidence of
insurance of the policy at least two (2) Business Days prior to the
commencement of any Work on the Site but in no event later than seven (7)
Calendar Days from notification of the award of Contract.

The Contractor shall not cancel, materially alter, or cause each policy to lapse without providing
at least fifteen (15) Calendar Days prior written notice to the Contract Administrator.

PERFORMANCE SECURITY

The Contractor shall provide and maintain performance security until the expiration of the
warranty period in the form of:

(@) a performance bond of a company registered to conduct the business of a surety in
Manitoba, in the form attached to these Supplemental Conditions (Form H1: Performance
Bond), in the amount of fifty percent (50%) of the Contract Price; or

(b) an irrevocable standby letter of credit issued by a bank or other financial institution
registered to conduct business in Manitoba and drawn on a branch located in Winnipeg, in
the form attached to these Supplemental Conditions (Form H2: Irrevocable Standby Letter
of Credit), in the amount of fifty percent (50%) of the Contract Price; or

(c) a certified cheque or draft payable to “The City of Winnipeg”, drawn on a bank or other
financial institution registered to conduct business in Manitoba, in the amount of fifty
percent (50%) of the Contract Price.

Where the performance security is in the form of a certified cheque or draft, it will be
deposited by the City. The City will not pay any interest on certified cheques or drafts
furnished as performance security.

If the bid security provided in his Bid was not a certified cheque or draft pursuant to B11.1(c),
the Contractor shall provide the City Solicitor with the required performance security within
seven (7) Calendar Days of notification of the award of the Contract by way of letter of intent
and prior to the commencement of any Work on the Site but in no event later than the date
specified in C4.1 for the return of the executed Contract.

SUBCONTRACTOR LIST

The Contractor shall provide the Contract Administrator with a complete list of the
Subcontractors whom the Contractor proposes to engage (Form J: Subcontractor List) at least
two (2) Business Days prior to the commencement of any Work on the Site but in no event later
than the date specified in C4.1 for the return of the executed Contract.

DETAILED WORK SCHEDULE

The Contract Administrator has developed a Project Master Schedule for the Work. This
schedule will be available in the offices of the Contract Administrator and will be updated as
required as the Work progresses.

The Contractor shall, within 5 Business Days of award of Contract, prepare a detailed Contract
Work Schedule for his work based on a critical path method (CPM) approach.

The schedule shall conform to the Project Master Schedule and show, in a clear graphical
manner, through the use of Gantt charts, in a maximum of weekly stages, the proposed
progress of the main items, structures and subtrades of the contract and indicate the labour,
construction crews, plant and equipment to be employed. Indicate the delivery date of major
pieces of equipment to be supplied. Indicate the delivery date of major pieces of equipment to
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D13.4

D13.5

D13.6

D13.7

D13.8

D13.9

D13.10

D14.

D14.1

D14.2

D14.3

D14.4

D14.5

be supplied. The schedule shall be predicated on the completion of all Work on or before the
date of Substantial Performance.

Upon acceptance by the Contract Administrator, distribute copies of the revised schedule to
Subcontractors and other concerned parties.

The Contract Work Schedule shall be baselined upon acceptance, updated bi-weekly as the
Work progresses and submitted to the Contract Administrator. Submission of the Contract Work
Schedule in a format acceptable to the Contract Administrator is a requirement for timely
issuance of Progress Payments.

The Contractor shall instruct recipients to report to the Contractor immediately any problems
anticipated by the timetable shown in the Contract Work Schedule.

While it is intended that the Contractor shall be allowed, in general, to carry on the Contract in
accordance with such general plans as may appear to him to be most desirable, the Contract
Administrator, at his discretion, may direct the order in which, and points at which, parts of the
Work shall be undertaken.

This control shall be exercised in the interests of the City so that the Work or other Contractors
who may be working on the site may be coordinated with the Work on this Contract. A program
of work will be drawn up and agreed to before the commencement of the Contract.

The Contract Administrator shall be notified immediately when the Work under the Contract
Work Schedule will adversely affect the work of other Contractors and the critical path of the
Project Master Schedule as the Work under the Contractor's Contract Work Schedule is an

integral part of the Project Master Schedule.

The Contractor shall be familiar with all other Contract Work Schedules as contracted by the
City with other Contractors and the critical path of the Project Master Schedule.

SECURITY CLEARANCE

Each individual proposed to perform Work under the Contract shall be required to obtain a
Criminal Record Search Certificate from the police service having jurisdiction at his place of
residence.

Prior to the commencement of any Work, and during the term of the Contract if additional or
replacement individuals are proposed to perform Work, the Contractor shall supply the Contract
Administrator with a Criminal Record Search Certificate obtained not earlier than one (1) year
prior to the Submission Deadline, or a certified true copy thereof, for each individual proposed to
perform the Work.

Any individual for whom a Criminal Record Search Certificate is not provided, or for whom a
Criminal Record Search Certificate indicates any convictions or pending charges related to
property offences or crimes against another person, will not be permitted to perform any Work.

Any Criminal Record Search Certificate obtained thereby will be deemed valid for the duration
of the Contract subject to a repeated records search as hereinafter specified.

Notwithstanding the foregoing, at any time during the term of the Contract, the City may, at its
sole discretion and acting reasonably, require an updated criminal records search. Any
individual who fails to provide a satisfactory Criminal Record Search Certificate as a result of a
repeated criminal records search will not be permitted to continue to perform any Work.
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SCHEDULE OF WORK

D15.

D15.1

D15.2

D15.3

D15.4

D15.5

D16.

D16.1

D16.2

D17.

D17.1

D17.2

D17.3

D1i8.

D18.1

COMMENCEMENT

The Contractor shall not commence any Work until he is in receipt of a letter of intent from the
Award Authority authorizing the commencement of the Work.

The Contractor shall not commence any Work on the Site until:

(&) the Contract Administrator has confirmed receipt and approval of:

(i) evidence of authority to carry on business specified in D8;
(i)  evidence of the workers compensation coverage specified in C6.15;
(i)  the Safe Work Plan specified in D9;

(iv) evidence of the insurance specified in D10;
(v) the performance security specified in D11;

(vi) the Subcontractor list specified in D12;

(vii)  the detailed work schedule specified in D13; and

(viii)  the security clearances specified in D14.

the Contractor has attended a pre-construction meeting with the Contract Administrator, or the
Contract Administrator has waived the requirement for a pre-construction meeting.

The City intends to award this Contract within sixty (60) Calendar Days of the Bid Submission
Deadline.

If the actual date of award is later than the intended date, the dates specified for Critical Stages,
Substantial Performance, and Total Performance will be adjusted by the difference between the
aforementioned intended and actual dates.

CRITICAL STAGES

The Contractor shall achieve critical stages of the Work in accordance with the following
requirements:

(@) October 19, 2008 — Completion of all earthworks and roadway sub-base base work.

Where Critical Stages cannot be met due to delays beyond the Contractor’s control, such as
delay of material delivery from sources outside this Bid Opportunity or delay of preceding work
by others, the dates for Critical Stages will be adjusted by an equivalent amount of Calendar
Days until such time as materials or preceding work by others is completed satisfactorily.

SUBSTANTIAL PERFORMANCE
The Contractor shall achieve Substantial Performance by July 31, 2009.

When the Contractor considers the Work to be substantially performed, the Contractor shall
arrange, attend and assist in the inspection of the Work with the Contract Administrator for
purposes of verifying Substantial Performance. Any defects or deficiencies in the Work noted
during that inspection shall be remedied by the Contractor at the earliest possible instance and
the Contract Administrator notified so that the Work can be re-inspected.

The date on which the Work has been certified by the Contract Administrator as being

substantially performed to the requirements of the Contract through the issue of a certificate of
Substantial Performance is the date on which Substantial Performance has been achieved.

TOTAL PERFORMANCE

The Contractor shall achieve Total Performance by August 15, 2009.



The City of Winnipeg Supplemental Conditions
Bid Opportunity No. 97-2007 Page 9 of 16

D18.2

D18.3

D19.

D19.1

D19.2

D19.3

D19.4

D19.5

When the Contractor or the Contract Administrator considers the Work to be totally performed,
the Contractor shall arrange, attend and assist in the inspection of the Work with the Contract
Administrator for purposes of verifying Total Performance. Any defects or deficiencies in the
Work noted during that inspection shall be remedied by the Contractor at the earliest possible
instance and the Contract Administrator notified so that the Work can be reinspected.

The date on which the Work has been certified by the Contract Administrator as being totally
performed to the requirements of the Contract through the issue of a certificate of Total
Performance is the date on which Total Performance has been achieved.

LIQUIDATED DAMAGES

If the Contractor fails to achieve Substantial Performance or Total Performance in accordance
with the Contract by the days fixed herein for same, the Contractor shall pay the City the
following amounts per Calendar Day for each and every Calendar Day following the days fixed
herein for same during which such failure continues:

(a) Critical stages as specified in D16 — two thousand, six hundred dollars ($2,600.00);
(b) Substantial Performance — two thousand, six hundred dollars ($2,600.00);
(c) Total Performance — six hundred dollars ($600.00).

The amounts specified for liquidated damages in D19.1 is based on a genuine pre-estimate of
the City's losses in the event that the Contractor does not achieve critical stages, Substantial
Performance or Total Performance by the days fixed herein for same.

The City may reduce any payment to the Contractor by the amount of any liquidated damages
assessed.

The City will not pay a bonus for performance if the Contractor reaches Substantial
Performance or Total Performance earlier than the dates specified herein.

Determination of Substantial Performance and Total Performance shall be exclusive of
scheduled maintenance identified herein. All scheduled maintenance shall be completed prior
to the expiration of the warranty period. Where the scheduled maintenance cannot be
completed during the warranty period, the warranty period shall be extended for such period of
time as it takes the Contractor to complete the scheduled maintenance.

CONTROL OF WORK

D20.

D20.1

D20.2

D21.

D21.1

JOB MEETINGS

Regular weekly job meetings will be held at the Site. These meetings shall be attended by a
minimum of one representative of the Contract Administrator, one representative of the City and
one representative of the Contractor. Each representative shall be a responsible person
capable of expressing the position of the Contract Administrator, the City and the Contractor
respectively on any matter discussed at the meeting including the Work schedule and the need
to make any revisions to the Work schedule. The progress of the Work will be reviewed at each
of these meetings.

The Contract Administrator reserves the right to cancel any job meeting or call additional job
meetings whenever he deems it necessary.

PRIME CONTRACTOR — THE WORKPLACE SAFETY AND HEALTH ACT (MANITOBA)

Further to C:6.26, UMA Projects (CM) Ltd. shall be the Prime Contractor and shall serve as,
and have the duties of the Prime Contractor in accordance with The Workplace Safety and
Health Act (Manitoba).



The City of Winnipeg Supplemental Conditions
Bid Opportunity No. 97-2007 Page 10 of 16

D21.2

D21.3

D22.

D22.1

D22.2

D22.3

D22.4

D22.5

D23.
D23.1

D23.2

As Prime Contractor, UMA Projects (CM) Ltd. will administer a Safety and Health Management
Plan. Compliance with this Plan will be mandatory for all personnel on the construction site and
orientation of all staff by the Prime Contractor’s Safety Officer will be required. Further to
GC:6.26, the Contractor shall be the Prime Contractor and shall serve as, and have the duties
of the Prime Contractor in accordance with The Workplace Safety and Health Act (Manitoba).

The Water Treatment Program Project Safety and Health Management Plan is available on the
City of Winnipeg, Corporate Finance, Materials Management Branch internet site at
http://www.winnipeq.ca/matmagt/projects

COOPERATION WITH OTHERS

The Contractor shall note that several other construction contracts will be underway at the time
of construction, including, but not limited to;

() Bid Opportunity 583-2005 Water Treatment Program - Water Treatment Plant Foundations

and Concrete Structures

(b) Bid Opportunity 742-2005 Winnipeg Water Treatment Program — The Supply and Installation

of Water Treatment Plant Process Mechanical and Electrical

(c) Bid Opportunity 171-2006 Winnipeg Water Treatment Program — Supply and Installation of

Water Treatment Plant Precast Roof Panels

(d) Bid Opportunity 498-2006 Winnipeg Water Treatment Program — Construction of Standby

Generator Building

(e) Bid Opportunity 792-2006 Winnipeg Water Treatment Program — Construction of Sodium

Hypochlorite and Chemical Storage Buildings

(H Bid Opportunity 793-2006 Winnipeg Water Treatment Program — Construction of Water

Treatment Plant Building Envelope

(g) Bid Opportunity 95-2007 Winnipeg Water Treatment Program — Construction of Offices &

Plant Interior Finishes

(h) Bid Opportunity 94-2007 Winnipeg Water Treatment Program — Construction of Site Utilities
(i) Bid Opportunity 681-2007 Winnipeg Water Treatment Program — Construction of WTP

Overflow

Bid Opportunities for the above are available at the City of Winnipeg Materials Management
website at http://www.winnipeg.ca/matmgt/bidopp.asp.

The Contractor will not have exclusive use of the Site. The Contractor shall coordinate
activities with others and minimize disruptions to others, where possible.

Where site access requires relocation for installation of works, the Contractor shall construct
suitable, all-weather detours, as required.

The Contractor shall note that the Deacon Booster Pumping Station and surrounding compound
will be in use during the construction period. The Contractor shall maintain reasonable access
to all existing plant, valve chambers, rail, mechanical and electrical facilities at all times. The
Contractor shall provide all reasonable assistance to City operations personnel to provide safe,
secure access to operational facilities.

SCHEDULE RESTRICTIONS
The Contractor shall begin construction of the Work no earlier than August 1, 2008.

The Contractor shall begin construction of surface road preparation for installation of the base
course no earlier than May 25, 2009.
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D23.3

D23.4

D23.5

The Work shall be scheduled and coordinated to permit deliveries of materials for the other
construction contracts that are underway and also for chemical deliveries required during
operation of the Plant.

Landscaping work shall not commence before July, 2009.

The work south of the west approach bridge shall not commence before July, 2009.

MEASUREMENT AND PAYMENT

D24. PAYMENT

D24.1  Further to C12, effective January 1, 2007 the City may at its option pay the Contractor by direct
deposit to the Contractor’s banking institution.

D24.2  Further to C12, payment shall be in accordance with the unit prices shown on Form B: Prices.

WARRANTY

D25. WARRANTY

D25.1  Notwithstanding C13.2, the warranty period shall begin on the date of Total Performance and
shall expire two (2) years thereafter, except where longer warranty periods are specified in the
respective Specification sections, unless extended pursuant to C13.2.1 or C13.2.2, in which
case it shall expire when provided for thereunder.

D25.1.1 For the purpose of Performance Security, the warranty period shall be one (1) year.
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FORM H1: PERFORMANCE BOND
(See D11)

KNOW ALL MEN BY THESE PRESENTS THAT

(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 or assigns, for the payment of which
sum the Principal and the Surety bind themselves, their heirs, executors, administrators, successors and
assigns, jointly and severally, firmly by these presents.

WHEREAS the Principal has entered into a written contract with the Obligee dated the

day of , 20 , for:

BID OPPORTUNITY NO. 97-2007
WINNIPEG WATER TREATMENT PROGRAM — CONSTRUCTION OF ROADS AND LANDSCAPING
which is by reference made part hereof and is hereinafter referred to as the “Contract”.

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

(@ carry out and perform the Contract and every part thereof in the manner and within the times set
forth in the Contract and in accordance with the terms and conditions specified in the Contract;

(b) perform the Work in a good, proper, workmanlike manner;

(c) make all the payments whether to the Obligee or to others as therein provided;

(d) in every other respect comply with the conditions and perform the covenants contained in the
Contract; and

(e) indemnify and save harmless the Obligee against and from all loss, costs, damages, claims, and

demands of every description as set forth in the Contract, and from all penalties, assessments,
claims, actions for loss, damages or compensation whether arising under "The Workers
Compensation Act", or any other Act or otherwise arising out of or in any way connected with the
performance or non-performance of the Contract or any part thereof during the term of the
Contract and the warranty period provided for therein;

THEN THIS OBLIGATION SHALL BE VOID, but otherwise shall remain in full force and effect. The Surety
shall not, however, be liable for a greater sum than the sum specified above.

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 Principal and Surety have signed and sealed this bond the

day of , 20
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SIGNED AND SEALED
in the presence of:

(Name of Principal)

Per: (Seal)

(Witness)
Per:

(Name of Surety)

By: (Seal)
(Attorney-in-Fact)
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FORM H2: IRREVOCABLE STANDBY LETTER OF CREDIT
(PERFORMANCE SECURITY)
(See D11)

(Date)

The City of Winnipeg

Corporate Services Department
Legal Services Division

185 King Street, 3rd Floor
Winnipeg MB R3B 1J1

RE: PERFORMANCE SECURITY - BID OPPORTUNITY NO. 97-2007
WINNIPEG WATER TREATMENT PROGRAM — CONSTRUCTION OF ROADS AND

LANDSCAPING

Pursuant to the request of and for the account of our customer,

(Name of Contractor)

(Address of Contractor)

WE HEREBY ESTABLISH in your favour our irrevocable Standby Letter of Credit for a sum not exceeding
in the aggregate

Canadian dollars.

This Standby Letter of Credit may be drawn on by you at any time and from time to time upon written
demand for payment made upon us by you. It is understood that we are obligated under this Standby
Letter of Credit for the payment of monies only and we hereby agree that we shall honour your demand for
payment without inquiring whether you have a right as between yourself and our customer to make such
demand and without recognizing any claim of our customer or objection by the customer to payment by us.

The amount of this Standby Letter of Credit may be reduced from time to time only by amounts drawn upon
it by you or by formal notice in writing given to us by you if you desire such reduction or are willing that it be
made.

Partial drawings are permitted.

We engage with you that all demands for payment made within the terms and currency of this Standby
Letter of Credit will be duly honoured if presented to us at:

(Address)

and we confirm and hereby undertake to ensure that all demands for payment will be duly honoured by us.
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All demands for payment shall specifically state that they are drawn under this Standby Letter of Credit.

Subject to the condition hereinafter set forth, this Standby Letter of Credit will expire on

(Date)

It is a condition of this Standby Letter of Credit that it shall be deemed to be automatically extended from
year to year without amendment from the present or any future expiry date, unless at least 30 days prior to
the present or any future expiry date, we notify you in writing that we elect not to consider this Standby
Letter of Credit to be renewable for any additional period.

This Standby Letter of Credit may not be revoked or amended without your prior written approval.

This credit is subject to the Uniform Customs and Practice for Documentary Credit (1993 Revision),
International Chamber of Commerce Publication Number 500.

(Name of bank or financial institution)

Per:
(Authorized Signing Officer)

Per:
(Authorized Signing Officer)
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FORM J: SUBCONTRACTOR LIST
(See D12)

WINNIPEG WATER TREATMENT PROGRAM — CONSTRUCTION OF ROADS AND LANDSCAPING

Name Address
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PART E - SPECIFICATIONS

GENERAL

E1l. APPLICABLE SPECIFICATIONS AND DRAWINGS

El.1 These Specifications shall apply to the Work.

El.2 The City of Winnipeg Standard Construction Specifications in its entirety, whether or not

specifically listed on Form B: Prices, shall apply to the Work.

El.2.1 The City of Winnipeg Standard Construction Specifications is available on the Information
Connection page at The City of Winnipeg, Corporate Finance, Materials Management
Branch internet site at http://www.winnipeg.ca/matmgt.

E1.2.2 The version in effect three (3) Business Days before the Submission Deadline shall apply.

E1.2.3 Further to C2.4(d), Specifications included in the Bid Opportunity shall govern over The
City of Winnipeg Standard Construction Specifications.

E1.3 The following are applicable to the Work:

Specification No. Specification Title

01210 City Supplied Equipment

01300 Submittals

01450 Quality Control

01600 Material and Equipment

01650 Equipment Installation

01664 Training

01730 Operation and Maintenance Manuals

02300 Earth Work

02498 Landscaping Stone

02620 Sub-Drainage

02631 Manholes and Catchbasins

02632 Adjustment of Existing Manhole / Catchbasin

02641 Pipe Culverts

02721 Base Material

02722 Surface Preparation and Gravel Surfacing

02723 Sub-Base Material

02741 Asphaltic Concrete Paving

02752 Portland Cement Concrete Paving

02761 Painted Traffic Lines and Markings

02770 Concrete Walks, Curbs, and Gutters

02821 Chain Link Fences and Gates

02848 Supply and Installation of Steel Bollards

02911 Topsoil and Finish Grading

02922 Seeding

02953 Specialty Coatings for Concrete

16010 Electrical General Requirements

16015 Scope of Electrical Work
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Specification No. Specification Title
16106 Installation of Cables in Trenches and in Ducts
16111 Conduits, Conduit Fastenings and Conduit Fittings
16122 Wires and Cable 0-1000V
16131 Splitters, Junction Boxes, Pull Boxes and Cabinets
16132 Outlet Boxes, Conduit Boxes and Fittings
16141 Wiring Devices
16151 Wire and Box Connectors
16160 Grounding
16191 Fastenings and Supports
16471 Panelboards — Breaker Type
16477 Moulded Case Circuit Breakers
16480 Power Surge Protectors
16485 Contactors
16825 Control Devices
16960 Starting of Electrical Equipment Systems
16980 Testing, Adjusting and Balancing of Electrical Equipment and Systems
16990 Electrical Equipment and Systems Demonstrations and Instruction
Consultant
Drawing No. City Drawing No. Title
CM G001 CIVIL — CONSTRUCTION SITE LAYOUT
WN-S0474 1-0601N-A-S0474-001-02D STRUCTURAL - WESTERN BRIDGE APPROACH SLAB
DETAILS
WN-S0475 1-0601N-A-S0475-001-00D STRUCTURAL - WESTERN BRIDGE APPROACH
GUARDRAIL LAYOUT AND DETAILS
WN-S0476 1-0601N-A-S0476-001-00D STRUCTURAL - WESTERN BRIDGE APPROACH
GUARDRAIL LAYOUT AND DETAILS
WN-S0477 1-0601N-A-S0477-001-00D STRUCTURAL - WESTERN BRIDGE APPROACH
GUARDRAIL DETAILS
WN-S0484 1-0601N-A-S0484-001-02D STRUCTURAL - MIDDLE BRIDGE APPROACH SLAB
DETAILS
WN-S0485 1-0601N-A-S0485-001-00D STRUCTURAL - MIDDLE BRIDGE APPROACH GUARDRAIL
LAYOUT AND DETAILS
WN-S0486 1-0601N-A-S0486-001-00D STRUCTURAL - MIDDLE BRIDGE APPROACH GUARDRAIL
LAYOUT AND DETAILS
WN-S0487 1-0601N-A-S0487-001-00D STRUCTURAL - MIDDLE BRIDGE APPROACH GUARDRAIL
DETAILS
WN-S0494 1-0601N-A-S0494-001-02D STRUCTURAL - EASTERN BRIDGE APPROACH SLAB
DETAILS
WN-S0495 1-0601N-A-S0495-001-00D STRUCTURAL - EASTERN BRIDGE APPROACH
GUARDRAIL LAYOUT AND DETAILS
WN-S0496 1-0601N-A-S0496-001-00D STRUCTURAL - EASTERN BRIDGE APPROACH
GUARDRAIL LAYOUT AND DETAILS
WN-S0497 1-0601N-A-S0497-001-00D STRUCTURAL - EASTERN BRIDGE APPROACH

GUARDRAIL DETAILS
WY-C0160 1-0601Y-A-C0160-001-00D CIVIL - HORIZONTAL GEOMETRY
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Consultant
Drawing No.

City Drawing No.

WY-C0161
WY-C0162
WY-C0163
WY-C0164
WY-C0165
WY-C0166
WY-C0167
WY-C0168
WY-C0169
WY-C0260
WY-C0261
WY-C0262
WY-C0263
WY-E0180
WY-E0181
WY-E0480
WY-E0481
WY-E0482

1-0601Y-A-C0161-001-00D
1-0601Y-A-C0162-001-00D
1-0601Y-A-C0163-001-00D
1-0601Y-A-C0164-001-00D
1-0601Y-A-C0165-001-00D
1-0601Y-A-C0166-001-00D
1-0601Y-A-C0167-001-00D
1-0601Y-A-C0168-001-00D
1-0601Y-A-C0169-001-00D
1-0601Y-A-C0260-001-00D
1-0601Y-A-C0261-001-00D
1-0601Y-A-C0262-001-00D
1-0601Y-A-C0263-001-00D
1-0601Y-A-E0180-001-00D
1-0601Y-A-E0181-001-00D
1-0601Y-D-E0480-001-00D
1-0601Y-D-E0481-001-00D
1-0601Y-D-E0482-001-00D

Specifications
Page 3 of 10

Title

CIVIL - SURFACE ELEVATIONS

CIVIL - SURFACE ELEVATIONS

CIVIL - PAVING AND GRADING

CIVIL - PAVING AND GRADING

CIVIL - WATER TREATMENT PLANT ROADWAY PROFILE
CIVIL - CLEARWELL AND MIDDLE ROADWAY PROFILE
CIVIL - LANDSCAPING PLAN

CIVIL - LANDSCAPING PLAN

CIVIL - PAVEMENT MARKINGS AND SIGN PLAN

CIVIL - ROADWAY SECTIONS AND DETAILS

CIVIL - ROADWAY SECTIONS AND DETAILS

CIVIL - ROADWAY SECTIONS AND DETAILS

CIVIL - ROADWAY SECTIONS AND DETAILS
ELECTRICAL - SITE LIGHTING PLAN

ELECTRICAL - PARKING LOT POWER PLAN
ELECTRICAL - DETAILS

ELECTRICAL - DETAILS

ELECTRICAL - SCHEDULES

THE FOLLOWING DRAWINGS ARE INCLUDED FOR INFORMATION PURPOSES ONLY

WG-C0101 1-0601G-A-C0101-001-02D CIVIL - OVERALL SITE PLAN

WG-C0102 1-0601G-A-C0102-001-03D CIVIL - GENERATOR BUILDING, TRANSFORMER AND
FUEL TANKS - GRADING PLAN

WN-C0161 1-0601N-A-C0161-001-01D CIVIL - ROADWORKS AND WEST BRIDGE PLAN-PROFILE

WN-C0162 1-0601N-A-C0162-001-04D CIVIL - ROADWORKS AND MIDDLE BRIDGE PLAN-
PROFILE

WN-C0163 1-0601N-A-C0163-001-02D CIVIL - ROADWORKS AND EAST BRIDGE PLAN-PROFILE

WS-C0001 1-0601S-A-C0001-001-02D CIVIL - GRADING PLAN AND DETAILS

WS-C0002 1-0601S-A-C0002-001-02D CIVIL - RAILWAY CONSTRUCTION - HORIZONTAL
GEOMETRY

WS-C0003 1-0601S-A-C0003-001-02D CIVIL - RAILWAY CONSTRUCTION - PLAN & PROFILE

WS-C0004 1-0601S-A-C0004-001-02D CIVIL - RAILWAY CONSTRUCTION - PLAN & PROFILE

WS-C0005 1-0601S-A-C0005-001-01D CIVIL - RAILWAY CONSTRUCTION - SECTIONS &
DETAILS

WT-S038 1-0601T-A-S0038-001-03D STRUCTURAL - ROOF DRAINAGE PLAN - DETAIL
SECTION OF MANHOLE

WT-S039 1-0601T-A-S0039-001-03D STRUCTURAL - ROOF DRAINAGE SECTIONS AND
DETAILS

E2. SOILS INVESTIGATION REPORT
E2.1 Further to C:3.1, a copy of the geotechnical information is available on the Winnipeg Water

Treatment Program — Project Site Information page at The City of Winnipeg, Corporate
Finance, Materials Management Branch internet site at http://www.winnipeg.ca/matmgt/projects
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E2.2
E2.2.1

E2.3
E2.3.1

E2.4
E2.4.1

E2.5
E2.5.1

E2.6
E2.6.1

Test Hole Logs

Geotechnical information has been compiled from various sources to summarize
subsurface conditions within the work area. Test Hole Logs Sets 1 through 4 are
available at the aforementioned internet site.

() By UMA Engineering
(i)  TH's 04-01 to 04-10, 04-12 to 04-24, 04-31, and 04-33 to 04-50 (2004)
(i)  TH's1to 3(1996)
(i)  TH's 9609 to 9614 ( for Manitoba Floodway Expansion Authority ) (2004)
(iv)  TH's TH-06-200 to TH-06-219 (2006)
(v)  TH’s TH07-220 to THO7-223 (2007)
(b) By Others
(i) THA13 by KGS Group (1991)
(i)  TH's 3 to 6 by RM Hardy & Associates (1977)
(i)  TH 1 and 2 by Dyregrov Consultants (1993)

(c) Within the City of Winnipeg Water Treatment Plant Preliminary Design Report —
Section 14 Geotechnical Investigation (2005), UMA Test Hole information is
considered accurate at the locations drilled and at the time of the investigations.
The inclusion of test hole data recorded by others does not represent any
guarantees to the accuracy of this data.

(d) Test hole information is provided to assist in the Bidder's evaluation of subsurface
conditions and the Bidder shall solely be responsible for any interpretation that they
make from this information. Variations in soil conditions may exist between test
holes and fluctuations in groundwater levels can be expected seasonally and may
occur as a result of construction activities or operation of the Floodway.

Test Pile Driving Records

Test_Pile_Driving_Records-Setl.pdf at the internet site identified in E2.2. shows data
recorded by UMA Engineering Ltd. during driving of ten (10) test piles at the site in
March, 2005.

Clearwell Pile Driving Records

166-2005_Clearwell_Pile_Driving_Records.pdf at the internet site identified in E2.2.
shows data recorded by Earth Tech Canada Ltd. during the construction of the Clearwell
in 2005.

Water Treatment Plant Pile Driving Records

Pile Driving Records for the Water Treatment Plant — Area F are provided at the internet
site, identified as Pile_Driving_Records.pdf.

Reports

Additional reports and geotechnical information listed as follows are available for viewing
at the offices of Earth Tech Canada Inc., 850 Pembina Highway, Winnipeg, Manitoba.

(&) The City of Winnipeg Water Treatment Plant Preliminary Design Report — Section 14
Geotechnical Investigation (2005)

(b) Water Impounding Reservoir - Cell #2 and Booster Pumping Station Deacon
Manitoba by RM Hardy & Associates Ltd. (1977)

(c) Proposed Venturi Chambers Deacon Reservoir by Dyregrov Consultants (1993)

(d) Deacon Reservoir Expansion Proposed Groundwater Monitoring Program by KGS
Group (1993)
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E2.7

E3.

E3.1

E3.2

E3.3

E4.

E4.1

E4.2

E4.3
E4.3.1

E4.4

E4.5

E4.6

E4.7

ES.

E5.1

(e) Shoal Lake Aqueduct Program 5 — Deacon Drainage Improvements by UMA
Engineering Ltd. (1996)

(H) Pile Driving records from Deacon Booster Pumping Station by RM Hardy and
Associates (1979).

Information in these reports has been provided to assist in the Bidder’s evaluation of subsurface
conditions and the Bidder shall solely be responsible for any interpretation that they make from
this information.

OFFICE AND SITE FACILITIES

The Contractor shall supply office facilities for his own use. The facilities shall be situated at an
area designated at the pre-construction meeting, from areas available as shown on drawing CM
GO001.

With reference to drawing CM G001, the City will provide to the Contractor without cost:

(@) Communications connections for two telephones. The Contractor shall supply and
install the telephone service from the City’s existing telephone service pedestal that is
located east of the DBPS compound entrance;

(b) Onsite washroom and toilet facilities with non-potable water supply.

The Contractor may arrange for additional facilities with the approval of the Contract
Administrator and at the Contractor’s cost.

SITE ROADS AND WORK SITE ACCESS

The Contractor shall have access to the Site on Business Days between 07:00 and 18:00
unless otherwise approved by the Contract Administrator.

Access to the work site is restricted and cooperation with other contractors on site is necessary
in the best interest of all parties.

The Site is located on Provincial Road 207, 3.2 km north of Highway 1 in Dugald, Manitoba.
The Site address is PR 207, Lot 57082, Dugald, Manitoba.

Provincial Road 207 north of the GWWD rail crossing is a Class B1 road and is subject to load
restrictions which will affect the maximum weight of individual deliveries. The approximately 3.2
km of PR 207 between the entrance to the Site and Highway 1 is a TAC Route.

On site access roads will be installed by others as follows:

(@) From west of the Clearwell. The access road may be used by other contractors during the
duration of this contract (maintenance will be shared accordingly) and will remain in place to
be utilized by future contracts.

(b) From permanent bridges shown on CM GO001.

Maintenance and upkeep of the noted roads is the shared responsibility of all contractors who
use the roads, including the Contractor.

Construction and removal, if necessary, of any additional access roads is the responsibility of
this Contractor.

FIELD ENGINEERING

Unless otherwise specified, the Contract Administrator will layout the Work in accordance with
article 3.15 of CW 1130.
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E5.2 Survey reference points for horizontal and vertical control are indicated on the drawings. The
Contractor shall locate, confirm and preserve the reference points during construction.

EG. SITE DRAINAGE

E6.1 The Contractor shall be responsible for drainage of all excavations associated with the Work
from Award until Total Performance.

E6.2 Provision of adequate site drainage during the performance of the Contract shall be the
Contractor's responsibility. The Contractor shall maintain site grading as necessary to provide
for proper drainage away from the excavated areas. This water is to be re-directed into ditches
outside of the site. Silt fences shall be properly erected and keyed into the primary ditches to
prevent eroded materials from leaving the site. No extra payment or time extension will be
granted as a result of difficulties associated with site access resulting from poor site drainage
during any part of the performance of the Work.

E7. SANITATION FACILITY

E7.1 Portable toilets may be provided by the Contractor. Any portable toilet shall be cleaned on a
weekly basis and provided with regular maintenance as required to ensure proper operation.

E7.2 Portable toilets shall be located in an area acceptable to the Contract Administrator.
ES8. WASTE CONTAINER
E8.1 A waste container to dispose of garbage produced from the site shall be provided by the

Contractor. It shall be located in a safe, convenient location, and be emptied as necessary by
the Contractor. The provision, maintenance and removal of a waste container shall be
considered a subsidiary obligation of the Contractor.

EO. CONDITION, PROTECTION OF, AND ACCESS TO THE AQUEDUCT

E9.1 Condition of the Aqueduct

E9.1.1 The Agueduct is constructed of reinforced concrete and in some areas, contains
numerous cracks. The Aqueduct, therefore, shall be considered as a fragile structure.
All work procedures conducted by the Contractor on and/or near the Aqueduct shall be
well planned and executed to ensure that the Aqueduct is not subjected to construction
related loads, including excessive vibrations and concentrated or asymmetrical lateral
loads.

E9.2 Protection of the Aqueduct

E9.2.1 Contractors working in the vicinity of the aqueduct shall ensure that:

(&) Equipment shall only be permitted to cross the Aqueduct at designated bridge
crossing locations and shall come to a complete stop before crossing.

(b) Granular material, construction material, soil or other material shall not be stockpiled
on the Aqueduct or within 10 metres of the Aqueduct centreline.

(c) Construction practices shall not subject the Aqueduct arch to asymmetrical loading
at any time.

(d) Construction practices or procedures at or near the Aqueduct shall not impart
excessive vibration loads on the Aqueduct and/or cause settlement of the subgrade
below the Aqueduct.

E9.2.2 It is the Contractors’ responsibility to ensure that all work crew members understand,
observe, and work to the requirements of Specifications.

E9.3 Equipment Restrictions
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E9.3.1 Equipment must cross the Aqueduct in a responsible and careful manner (i.e. slowly).
E9.3.2 Loads for Highway No. 207 shall be limited to the weight restrictions in place for the road

unless otherwise permitted.

E10. ENVIRONMENTAL PROTECTION

E10.1 The Contractor shall be aware that the Aqueduct is for potable water supply and no
contamination by fuel, chemicals, etc. shall be permitted at any time. Fuels or chemicals shall
not be stored within 30 metres of the Aqueduct.

E10.2 The Contractor shall plan and implement the Work of this Contract strictly in accordance with
the requirements of the environmental protection measures as herein specified.

E10.3 The Contractor is advised that at least the following Acts, Regulations, and By-laws apply to the
Work:

E10.3.1 Federal

(a) Canadian Environmental Protection Act (CEPA) c.16

(b) Transportation of Dangerous Goods Act and Regulations c.34
E10.3.2 Provincial

(a) The Dangerous Goods Handling and Transportation Act D12

(b) The Endangered Species Act E111

(c) The Environment Act c.E125

(d) The Fire Prevention Act F80

(e) The Manitoba Nuisance Act N120

() The Public Health Act c.P210

(g) The Workplace Safety and Health Act W120

(h) Current applicable associated regulations.

(i) The Fisheries Act

() The Migratory Birds Act

(k) The Historic Resources Act

() Drinking Water Safety Act

E10.3.3 The Contractor is advised that the following environmental protection measures apply to
the Work.
E10.3.4 Materials Handling and Storage

(a) Construction materials shall not be stored within ten (10) metres of the Aqueduct
centerline without the approval of the Contract Administrator.

E10.3.5 Fuel Handling and Storage

(&) The Contractor shall abide by the requirements of Manitoba Conservation storage
and handling of Petroleum Products and Allied Products Regulations for handling
and storage of fuel products.

(b) All fuel handling and storage facilities shall comply with The Dangerous Goods and
Transportation Act Storage and Handling of Petroleum Products Regulation and any
local land use permits.

(¢) Fuels, lubricants, and other potentially hazardous materials as defined in The
Dangerous Goods and Transportation Act shall be stored and handled within the
approved storage areas.
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E10.3.6

E10.3.7

E10.3.8

(d)
()
(f)

(9)
(h)

Specifications

The Contractor shall ensure that all fuel storage containers are inspected daily for
leaks and spillage.

Products transferred from the fuel storage area(s) to specific work sites shall not
exceed the daily usage requirement.

When servicing requires the drainage or pumping of fuels, lubricating oils or other
fluids from equipment, a groundsheet of suitable material (such as HDPE) and size
shall be spread on the ground to catch the fluid in the event of a leak or spill. No
repairs within 30 m of aqueduct or watercourse will be permitted.

Refuelling of mobile equipment and vehicles shall take place at least 30 m from a
watercourse.

The area around storage sites and fuel lines shall be distinctly marked and kept clear
of snow and debris to allow for routine inspection and leak detection.

A sufficient supply of materials, such as absorbent material and plastic oil booms, to
clean up minor spills shall be stored nearby on-site. The Contractor shall ensure that
additional material can be made available on short notice. All refuelling vehicles shall
be equipped with a spill response kit.

Waste Handling and Disposal

(&) The construction area shall be kept clean and orderly at all times during and at
completion of construction.

(b) At no time during construction shall personal or construction waste be permitted to
accumulate for more than one day at any location on the construction site, other than at
a dedicated storage area as may be approved by the Contract Administrator.

(¢) Indiscriminate dumping, littering, or abandonment shall not take place.

(d) No on-site burning of waste is permitted.

(e) Equipment shall not be cleaned within 30 m of watercourses; contaminated water from
onshore cleaning operations shall not be permitted to enter watercourses.

Dangerous Goods/Hazardous Waste Handling and Disposal

(@)

(b)

Dangerous goods/hazardous waste are identified by, and shall be handled
according to, The Dangerous Goods Handling and Transportation Act and
Regulations.

The Contractor shall be familiar with The Dangerous Goods Handling and
Transportation Act and Regulations and meet training requirements for these
Regulations.

Emergency Spill Response

(@)
(b)

(©)

(d)

The Contractor shall ensure that due care and caution is taken to prevent spills.

The Contractor shall report all major spills of petroleum products or other hazardous
substances with the potential for impacting the environment and threat to human
health and safety to the Contract Administrator and Manitoba Conservation,
immediately after occurrence of the environmental accident, by calling the 24-hour
emergency telephone phone number (204) 945-4888.

The Contractor shall designate a qualified supervisor as the on-site emergency
response coordinator for the project. The emergency response coordinator shall
have the authority to redirect manpower in order to respond in the event of a spill.
(Should include reference to a site-specific Emergency Response Plan and
Environmental Protection Plan.)

The following actions shall be taken by the person in charge of the spilled material or
the first person(s) arriving at the scene of a hazardous material accident or the on-
site emergency response coordinator:

(i) Notify emergency-response coordinator of the accident:
- identify exact location and time of accident
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E10.4

E11.

E1l.1

E11.2

E11.3

E12.

El2.1

E12.2

- indicate injuries, if any

- request assistance as required by magnitude of accident Manitoba
Conservation 24-hour Spill Response Line (204) 945-4888, RCMP
(Oakbank Detachment) (911), City of Winnipeg Fire Department
(911), Springfield Ambulance (911), company backup, contact
Contract Administrator.

(i) Assess situation and gather information on the status of the situation, noting:
- personnel on site
- cause and effect of spill
- estimated extent of damage
- amount and type of material involved
- proximity to waterways and the Aqueduct
(iii) If safe to do so, try to stop the dispersion or flow of spill material:
- approach from upwind
- stop or reduce leak if safe to do so

- dyke spill material with dry, inert sorbent material or dry clay soil or
sand

- prevent spill material from entering waterways and utilities by dyking

- prevent spill material from entering Aqueduct manholes and other
openings by covering with rubber spill mats or dyking

(iv) Resume any effective action to contain, clean up, or stop the flow of the
spilled product.

The emergency response coordinator shall ensure that all environmental accidents involving
contaminants shall be documented and reported to the Manitoba Conservation according to
The Dangerous Goods Handling and Transportation Act Environmental Accident Report
Regulation 439/87.

SITE RESTORATION

The Contractor shall remove the temporary Site office and storage facilities prior to Total
Performance.

The Contractor will be responsible for grounds restoration, as determined necessary by the
Contract Administrator.

The Contractor will be responsible for any damage caused by his forces on roadways or
accesses.

MATERIAL SAFETY DATA SHEETS

The Contractor shall provide the Contract Administrator with one (1) copy of Material Safety
Data Sheets (MSDS's) for all products to used in the performance of the Work at least two (2)
Business Days prior to bringing such materials to Site or as otherwise specified in the Contract
Documents.

Throughout the term of the Contract, the Contractor shall provide the Contract Administrator
with revisions or updates of the MSDS's as soon as may be reasonably possible.
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E13.

E13.1

E13.2

E13.3

E13.4

E13.5

RECORD DRAWINGS

The Contract Administrator will record all as-built conditions which deviate from the original
Contract documents except for the work related to the electrical work which will be recorded by
the Contractor.

The Contractor shall keep one (1) complete set of white prints at their Site office, including all
Addenda, Change Orders, Field Instructions, and other revisions for the purposes of Record

Drawings. As the Work proceeds, the Contractor shall clearly record in red pencil all as-built
conditions which deviate from the original Contract documents.

The Record Drawings shall be available for review by the Contract Administrator upon request
at any time during the performance of the Work.

Prior to achieving Substantial Performance, the Contractor shall submit the Record Drawings
prepared to the Contract Administrator for his review and use. If, in the opinion of the Contract
Administrator, the Record Drawings are incomplete or inaccurate, the Record Drawings will be
returned to the Contractor and the Contractor shall revise and resubmit the Record Drawings at
his cost.

Substantial Performance cannot be achieved without the submission of Record Drawings that
are acceptable to the Contract Administrator.
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This section outlines the requirements for earthworks related to pavement and sidewalk construction. This includes excavation of organic and saturated materials, placement of suitable site and imported fill in pavement sub-grade and boulevard areas, backfilling of existing ditch areas within the limits of the construction area and excavation required for placement of base and sub-base materials for new pavement structures. Also included is the removal of existing land drainage pipe and culverts.   

	1.2 Measurement and Payment 
	.1 Excavation of existing material from ditch or pavement areas will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3170 for Excavation. 
	.2 Sub-grade Compaction will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3110.  
	.3 Placement and compaction of fill material in general areas and ditches will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3170 for Suitable Site Fill Material and Imported Fill Material.   
	.4 Removal of existing culverts will be measured on a lineal metre basis and will be paid for at the Contract Unit Price per metre for “Removal of Culverts”. The total length of pipe paid for will be the total number of lineal metres of pipe removed in accordance with this Specification as accepted and measured by the Contract Administrator. 

	2. PRODUCTS 
	2.1 Fill Material 
	.1 Suitable Site Material to be as per City of Winnipeg Standard Construction Specification CW 3170. 
	.2 Imported Fill Material to be as per City of Winnipeg Standard Construction Specification CW 3170. 
	.3 Further to Specification CW 3170 all borrow material shall be obtained from a stockpile located just west of the existing Chemical Feed Facility.  The Contractor shall utilize this stockpile as illustrated on Drawing CM-G001.   
	.4 This stockpile will be measured at the beginning of construction as well as at the end of construction. 
	.5 The unit price for Borrow Excavation will be inclusive of haul. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 General and Ditch Excavation 
	.1 Remove all standing water from existing ditch bottoms or general areas requiring excavation. 
	.2 All vegetation and topsoil shall be removed from ditches or general areas. The sideslopes of existing ditches are to be cut to approximately 4H:1V or flatter to provide a transition zone between the in-situ and fill material.   
	.3 Prior to placement of fill material the sub-grade shall be benched in order to key in the fill material to the in-situ material.  The bench dimensions shall be as determined in the field by the Contract Administrator.  Benching shall be considered incidental to excavation and no further payment shall be made.   
	.4 The base of all areas to be filled shall be proof rolled in the presence of the Contract Administrator, prior to backfilling, to confirm that the sub-grade is undisturbed, competent, has been adequately cleaned of ponded water, disturbed, loosened, saturated, softened, organic and other deleterious material.  Remedial work shall be carried out as directed by the Contract Administrator.  Proof rolling shall be considered incidental to the placement of fill material in ditches and general fill areas and no additional payment shall be made. 
	.5 Excavation for placement of pavement base materials, outside ditch areas, to be completed in accordance with City of Winnipeg Standard Construction Specification CW 3170. 
	.6 Removal of the gravel within the contractor field office area, located between the east and middle bridge, shall be considered incidental to the excavation work associated with the excavation for new roadways or ditches and no further measurement or payment will be made.  All gravel removed from this area shall be hauled and spread on the road leading to the Red River Floodway, which is located adjacent to the borrow area.   

	3.3 Placement of Fill Material 
	.1 Fill material in sub-grade, boulevard and ditch areas shall be placed in 300 mm maximum depth loose lifts at or near to optimum water content and compacted to a minimum of 95% of its Standard Proctor density to the elevation of bottom of the sub-base material for pavement areas or topsoil for boulevard areas. 
	.2 Suitable fill material is located just west of the site.  This fill material shall be obtained starting from the west side and working in an easterly direction.  After all material that is required has been removed, the area shall be trimmed and harrowed in preparation for seed application. 

	3.4 Sub-grade Compaction 
	.1 The Contractor shall compact the sub-grade in areas of new pavement construction where excavation is required to place sub-base and base course material.  Sub-grade Compaction will be completed in accordance with CW 3110. 
	.2 Removal of Existing Culvert. 
	.3 Remove existing culvert where indicated on the drawings.  
	.4 Removal of the culvert, located at the northeast corner of the Site, shall be considered incidental to the excavation work associated with the excavation for new roadways or ditches and no further measurement or payment will be made. 
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	1. GENERAL 
	.1 This Section outlines the requirements for the supply and installation of landscaping stone between the parking lot and the south side of the WTP Building (see Drawings). 
	.1 Landscaping stone will be measured and paid for on a lump sum basis.  The price for “Landscaping Stone” will be payment in full for supplying and installing the fabric and stone in accordance with this Specification. 

	2. PRODUCTS 
	.1 Landscaping stone shall be riverrock that is clean and free from organic matter, in a mixture of sizes (diameters are nominal): 
	.1 50% - 100 mm diameter round stone 
	.2 35% - 150 mm diameter round stone 
	.3 15% - 200 mm diameter round stone 

	.2 Landscape fabric shall be light, non-absorptive, non-woven material such as SuperPro20 or approved equal supply by Martek Corporation, intended for use as a weed barrier, allowing complete flow through of water. 
	.3 Material samples shall be approved by the Contract Administrator prior to installation. 


	3. EXECUTION 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 
	.2 Prevent damage to buildings, landscaping, curbs, sidewalks, trees, fences, roads and adjacent property.   
	.1 Smooth out subgrade to extent practical for affected areas without existing geotextile or landscape fabric.  
	.2 Place landscape fabric loosely (to allow for placement of cobble and rocks) over finished subgrade, after any debris is removed, to cover entire area as indicated, with 200 mm overlaps at sheet edges or onto existing fabric. Ensure settled fabric will extend to edges of area to receive stones, leaving a minimum of 200 mm beyond edges. Fold over and bury this 200 mm margin vertically in the soil at the edge.  Ensure the subgrade below the stone will sheet drain out. 
	.3 Cover fabric with stones, placing larger, rocks and cobbles first, then following with stones and finer material to ensure coverage of the fabric with at least 100 mm of stones, making sure that no fabric is visible. 
	.4 The stone should be laid in layers min 200 mm deep so that there are no voids and to provide complete coverage (no dirt showing). 
	.5 Following completion of installation, the Contractor shall remove all surplus material and leave adjacent areas clean and free of debris. 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This section outlines the requirements for the installation of sub-drain pipe at the perimeter of proposed roadways or in proposed parking areas. 

	1.2 Measurement and Payment 
	.1 Installation of sub-drain pipe will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3120. 

	2. PRODUCTS 
	2.1 Sub-drain Fabric 
	.1 Sub-drain Fabric to be as per City of Winnipeg Standard Construction Specification CW 3120. 

	2.2 Sub-drain Material 
	.1 Sub-drain Material to be as per City of Winnipeg Standard Construction Specification CW 3120. 

	2.3 Sub-drain Pipe 
	.1 Sub-drain Pipe to be as per City of Winnipeg Standard Construction Specification CW 3120. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 Installation of Sub-drains 
	.1 Complete installation of sub-drains in accordance with City of Winnipeg Standard Construction Specification CW 3120.   
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	1. GENERAL 
	.1 This Section outlines the requirements for the Supply and Installation of the containment manhole, located on the east side of the WTP.  
	.1 Supply and Installation of manholes will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 2130.   
	.2 Supply and Installation of lifter rings will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3210. Payment item shall be Lifter Rings: ii.) 51 mm. 
	.3 Safe Drain inserts will be measured and paid for on a unit basis.  The price for “Safe Drain Inserts” will be payment in full for supplying and installing these units in accordance with this Specification. 

	2. PRODUCTS 
	.1 Manhole to be supplied as per City of Winnipeg Standard Construction Specification CW 2130. 
	.2 The storm drain insert shall be a Safe Drain as manufactured by Safe Drain, Inc., custom constructed to closely fit the dimensions and shape of the manhole.  The insert should be flanged on the top in order for the flange to rest upon the grate support ring.  There shall be a butterfly type shut off valve mounted on a shallow flanged opening in the bottom of the insert.  The butterfly valve shall be equipped with an offset wheel type actuator for ease of operation without removing the catch basin grate.  Depth of the insert may not be less than 216 mm.  Both valve and insert body shall be constructed of 12 or 14 gauge 304 stainless steel depending upon the size of the catch basin. 
	.3 Two 51 mm lifter rings (City of Winnipeg Standard Drawing AP-007) should be set into each frame. 
	.4 City of Winnipeg frame (Standard Drawing AP-004) and cover with City of Winnipeg cover (Standard Drawing AP-006) is to be utilized. 


	3. EXECUTION 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 
	.1 Complete placement of manhole in accordance with City of Winnipeg Standard Construction Specification CW 2130.  
	.2 Set manhole 100 mm low in order to accommodate a 100 mm lifter ring.  With the lifter ring installed, a standard City of Winnipeg cover can be utilized with the Safe Drain system. 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the adjustment of existing manhole/catchbasin frames and valve boxes within the construction area.   

	1.2 Measurement and Payment 
	.1 Adjustment of Manhole/Catchbasin Frames will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3210. Payment items shall be Adjustment of Manhole/Catchbasin Frames, Cast-in-Place, and Precast. 
	.2 Adjustment of Valve Boxes will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3210. Payment items shall be Adjustment of Valve Boxes. 

	2. EXECUTION 
	2.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	2.2 Adjustment of Existing Manhole/Catchbasin Frames 
	.1 Existing catchbasins are set low to accommodate the two year construction staging.  During year one of construction the Contractor shall grade and compact the base course material around each catchbasin so that each catchbasin functions properly.  During year two of construction, prior to asphalt concrete application, the Contractor shall adjust the catchbasin by removing the frame and cover and flat top reducer.  Then a precast concrete riser section shall be added.  All work shall be in accordance with City of Winnipeg Standard Construction Specification CW 3210. 
	.2 Existing manholes are set low to accommodate the two year construction staging.  During year one of construction the Contractor shall grade and compact the base course material around each manhole so that the top of the frame does not project above the interim surface.  During year two of construction, prior to asphalt concrete application, the Contractor shall adjust the catchbasin by removing the cover and adding a steel lifter ring.  All work shall be in accordance with City of Winnipeg Standard Construction Specification CW 3210. 

	2.3 Adjustment of Existing Valve Boxes 
	.1 Adjustment of existing valve boxes will be completed in accordance with City of Winnipeg Standard Construction Specification CW 3210. 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the Supply and Installation of culverts within the construction area.  
	.2 This Section outlines the requirements for the abandonment of Culverts within the construction area.  

	1.2 Measurement and Payment 
	.1 Supply and Installation of Culverts will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3610.  Payment items shall be CSP Culverts i) Supply and ii) Install. 
	.2 Abandonment of Culverts will be measured and paid for on a lump sum basis.  The price for “Filling Existing Culverts” will be payment in full for supplying and placing cementious fill and for all work necessary to fill the culvert in accordance with City of Winnipeg Standard Construction Specification CW 2160. 

	2. EXECUTION 
	2.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	2.2 CMP Culvert Installation 
	.1 CMP Culverts will be completed in accordance with City of Winnipeg Standard Construction Specification CW 3610. 
	.2 All culverts shall be 2.0 mm gauge and 65 mm x 13 mm corrugation profile. 

	2.3 CMP Culvert Abandonment 
	.1 Remove all water from culvert. 
	.2 According to CW 2160 2.16 Table CW 2160.1 D) a flowable cement-stabilized fill shall be injected into the siphon, filling it to each end.  Each end shall then be capped until the fill cures. The mixture should be capable of filling all voids in the culvert. 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the placement and compaction of base course material for the construction of the new roadways and parking areas.   

	1.2 Measurement and Payment 
	.1 Crushed Limestone Base Course Material will be measured on a weight basis and will be paid for at the Contract Unit Price per tonne for “Crushed Limestone Base Course Material”. The total number of tonnes of Base Course Material paid for will be the total number of tonnes of Base Course Material supplied and placed in accordance with this specification as accepted and measured by the Contract Administrator. 

	2. PRODUCTS 
	2.1 Base Course Material 
	.1 Base Course Material to be as per City of Winnipeg Standard Construction Specification CW 3110 for Crushed Limestone. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 Placement and Compaction of Base Material 
	.1 Complete placement and compaction of base material in accordance with City of Winnipeg Standard Construction Specification CW 3110.   
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	1. GENERAL 
	1.1 Scope of Work 
	.1 Water Treatment Plant Roads 
	.1 The Contractor shall leave the base course material layer 25 mm below finished grade at the completion of Year 1 of the Contract.  Before application of the asphalt concrete during Year 2 of the Contract, the Contractor shall remove deleterious material from the surface, scarify and re-compact to obtain 100% Standard Proctor Density before adding a uniform layer of base course material.  To achieve a more uniform final layer of base course material, the Contractor shall move base course material from unsettled to settled areas (high to low areas). 

	.2 Main Access Road 
	.1 The Contractor may be required to rehabilitate the Main Access Road, with limits from the end of the existing approach pavement at PR 207 to approximately 700 m west.  If funding is available, one of the two options identified on Form B: Tender Prices will be implemented.  If Option 1 is selected by the Contract Administrator, the roadway shall be rehabilitated by removing deleterious material, scarifying the existing granular surface, reshaping, and adding 150 mm of base course material.  If Option 2 is selected by the Contract Administrator, the roadway shall be prepared for asphalt concrete by removing deleterious material, scarifying the existing granular surface, reshaping, and then compacting to 100% Standard Proctor Density.  Finally, a 50 mm layer of base course material shall be spread, trimmed, and compacted to 100% Standard Proctor Density.   

	As the rehabilitation of the Main Access Road is dependent upon funding, the design has not yet been completed.  The Main Access Road will be designed in the field and instructions issued to the Contractor at the time of construction. 

	1.2 Measurement and Payment 
	.1 Water Treatment Plant Roads 
	.1 The work to remove deleterious materials, scarify the existing granular surface, move base from unsettled to settled areas, re-compacting to 100% Standard Proctor Density, and adding a final, uniform and compacted layer of base course material will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3110 for Crushed Limestone. All excavation, backfilling, and re-compacting roadway areas that have failed between Year 1 and Year 2 shall be considered incidental to the Work.  All excavation, backfilling, and re-compacting roadway areas that have failed between Year 1 and Year 2 shall be considered incidental to the Work 

	.2 Main Access Road 
	.1 The work to remove deleterious materials, scarify the existing granular surface, re-compacting to 100% Standard Proctor Density, and adding a final, uniform and compacted layer of base course material will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3150 for Crushed Limestone.. All areas of failure will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3110. 


	2. PRODUCTS 
	2.1 Base Course Material 
	.1 Base Course Material to be as per City of Winnipeg Standard Construction Specification CW 3110 for Crushed Limestone. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 
	.2 All deleterious material shall be removed from the surface prior to surface scarification. 
	.3 Any roadway failures shall be identified and fixed prior to surface preparation.   

	3.2 Scarification, Re-shaping, and Placement of Base Course Material 
	.1 General 
	.1 Contrary to CW 3150 3.2.1 – Gravel Surfacing, the Contractor shall place and compact new surfacing material to a minimum of 100% Standard Proctor Density in accordance with Section 3.5 of CW 3110. 

	.2 Main Access Road Option 1:  Gravel Rehabilitation 
	.1 The entire roadway shall be scarified as specified in CW 3150. 
	.2 Re-grade to proper grade and cross-sections shown on the Drawings or as directed by the Contract Administrator. 
	.3 Place, Grade, and Compact 150 mm of new surfacing material to the finished elevations as specified by the Contract Administrator. 

	.3 Main Access Road Option 2:  Placement of Asphalt Concrete 
	.1 The entire roadway shall be scarified as specified in CW 3150. 
	.2 Re-grade to proper grade and cross-sections shown on the Drawings or as directed by the Contract Administrator. 
	.3 Place 50 mm of new surfacing material in preparation for the asphaltic concrete as specified by the Contract Administrator. 

	.4 Water Treatment Plant Roads 
	.1 The entire roadway shall be scarified as specified in CW 3150. 
	.2 Move unsettled material to areas of settlement. 
	.3 Re-grade to proper grade and cross-section shown on the Drawings or as directed by the Contract Administrator. 
	.4 Contrary to CW 3150 3.1.4 the surface shall be re-compacted to a minimum of 100% Standard Proctor Density. 
	.5 Place new surfacing material as required in accordance to CW 3110 in preparation for the asphaltic concrete as specified by the Contract Administrator. 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the placement and compaction of sub-base course material for the construction of the new roadways and parking areas.   

	1.2 Measurement and Payment 
	.1 Placement and compaction of sub-base course material will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3110 for Crushed Sub-Base Material, 50 mm Limestone. 

	2. PRODUCTS 
	2.1 Sub-Base Material 
	.1 Sub-base Material to be as per City of Winnipeg Standard Construction Specification CW 3110 for Crushed Sub-base Material, 50 mm Limestone. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 
	.2 Placement and Compaction of Base Material 
	.3 Complete placement and compaction of sub-base material in accordance with City of Winnipeg Standard Construction Specification CW 3110.   
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the placement of the asphaltic concrete for pavements and overlays for the construction of new roadways and new parking areas.   

	1.2 Measurement and Payment 
	.1 Construction of asphaltic concrete pavement and overlays will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3410. 

	2. PRODUCTS 
	2.1 Asphaltic Concrete Pavement 
	.1 Asphaltic Concrete to be supplied as per City of Winnipeg Standard Construction Specification CW 3410, for Type 1A Asphalt. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 Placement of Asphaltic Concrete Pavement  
	.1 Complete placement of asphaltic concrete pavement and overlays in accordance with City of Winnipeg Standard Construction Specification CW 3410.  
	.2 The Contractor will be required to place two lifts of 50 mm asphalt concrete on the Westerly Aqueduct Bridge, however only one final lift of 50 mm is required on the Middle and Easterly Aqueduct Bridges as indicated on the Drawings.   
	.3 When paving over the Westerly Aqueduct Bridge the application of tack coat onto the protection board is required.  The asphalt paving machine shall proceed in the same direction as the protection board.  The Contractor shall saw-cut the asphalt, supply and place an approved joint sealant as shown on the Drawings. 
	.4 The finished surface of each lift of bituminous pavement shall be smooth, free from segregation and roller marks, uniform and true to line and cross-section as shown on the Plans or as specified by the Contract Administrator. 
	.5 Finished top lift pavement, on which the surface is defective in texture, uniformity or riding quality, shall be corrected at the expense of the Contractor if so directed by the Contract Administrator.  Correction shall be as outlined in Table 1 below.
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the construction of the new Portland cement concrete pavement for new roadways.   

	1.2 Measurement and Payment 
	.1 Construction of Portland concrete pavement will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3310 for the applicable thickness and type of pavement constructed 
	.2 Installation of drilled dowels and tie bars will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3230 for the applicable diameter and type of dowel or tie bar installed. 

	2. PRODUCTS 
	2.1 Portland Cement Concrete 
	.1 Portland Cement Concrete to be as per City of Winnipeg Standard Construction Specification CW 3310. 

	2.2 Reinforcing Steel 
	.1 Reinforcing steel to be as per City of Winnipeg Standard Construction Specification CW 3310. 

	2.3 Drilled Dowels and Tie Bars 
	.1 Drilled Dowels and Tie Bars to be as per City of Winnipeg Standard Construction Specification CW 3230. 

	2.4 Dowell Assemblies 
	.1 Dowell Assemblies to be as per City of Winnipeg Standard Construction Specification CW 3310. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 Portland Cement Concrete Pavement  
	.1 Complete placement of Portland cement concrete pavement in accordance with City of Winnipeg Standard Construction Specification CW 3310.   

	3.3 Joint Cleaning 
	.1 Following the completion of step cutting and prior to sealing the vertical faces of all transverse expansion joints and longitudinal construction joints shall be thoroughly cleaned by sand blasting or be means of an abrasive rotary wheel or brush.   

	3.4 Joint Sealing 
	.1 Complete sealing of all joints in Portland cement concrete pavement in accordance with City of Winnipeg Standard Construction Specification CW 3310.   




	02753.doc
	1. GENERAL 
	1.1 Work Included 
	.1 Supply and installation of specialty coatings for the concrete pavement areas adjacent to the south side of the Bulk Chemical Building and Sodium Hypochlorite Building, and East Side of the Water Treatment Plant Building.  Exact areas will be designated by the Contract Administrator. 

	1.2 Measurement and Payment 
	.1 Coatings for Concrete will be measured for payment by an area based on the number of square metres used to coat the concrete pavement surfaces.  The price per square metre for “Concrete Coatings” will be payment in full for supplying and installing all concrete pavement coatings in accordance with this specification. 
	1.1 

	Qualification 
	.1 Installation is to be done by an established firm having at least ten (10) years of proven, satisfactory experience in this trade and employing skilled personnel.  The firm is to be authorized by the coating manufacturer to install the specified product and product line. 
	.2 The coating manufacturer is to have a minimum of ten (10) years proven, satisfactory experience in the manufacturing of chemical containment coating systems that are recommended by the Manufacturer. 
	.3 Each coating system is to have a proven minimum one (1) full year containment with exposure to the chemical in which it is intended to contain, with no detrimental effects and staining on the coating system after spills of 72 hour duration.  
	.4 Submit proof of qualifications and authorization in writing to the Contract Administrator, four weeks prior to commencement of Work. 

	1.4 Design Standards, Code Requirements 
	.1 Conform to requirements of SSPC Publications and visual standards, explanatory notes, comments and appendices: 
	.1  SSPC-PA-1 Shop, field and maintenance painting 
	.2  SSPC-SP-1 Solvent cleaning 
	.3  SSPC-SP-2 Hand cleaning 
	.4  SSPC-SP-3 Power tool cleaning 
	.5  SSPC-SP-5 White Metal Blast Cleaning 
	.6  SSPC-SP-6 Commercial blast cleaning 
	.7  SSPC-SP-7 Brush off blast cleaning 
	.8  SSPC-SP-10 Near white metal blast cleaning 
	.9  SSPC-SP-13 Surface Preparation of Concrete 


	1.5 Submittals 
	.1 Submit in accordance with Section 01300 - Submittals. 
	.2 The coatings Manufacturer shall certify in writing that the recommended system for containment coating has been used for ten (10) years in such containment, and that the Manufacturer’s warranty includes intended chemical service and crack-bridging. 
	.3 Submit colour samples of coating, minimum colour sample size 50 mm x 100 mm with finish indicated. 
	.4 Indicate location of where the specific coating is to be applied. 
	.5 Indicate specific coating sequence for each coating system and substrate. 
	.6 Indicate dry film thickness requirements for each coating layer within the coating system. 
	.7 Submit manufacturer’s product data sheets and installation guides. A minimum of one (1) copy of the reviewed product data sheets and installation guides shall remain on Site at all times for all to view. 
	.8 Prepare 300 mm x 200 mm samples of each coating type to Contract Administrator. Apply finishes on identical type materials to which they will be applied. 
	.9 Submit manufacturer’s preferred keyed-in coating termination detail for review by the Contract Administrator.  Modify the termination detail as requested by the Contract Administrator at no additional cost. 

	1.6 Inspection and Testing 
	.1 Allow ample time for notification, review, and corrective Work, if required, before scheduling coating installation. 
	.2 Inspection, and testing is to be performed by a third party CSA and SSPC certified inspection and testing firm.  Testing of substrate required to be preformed prior to the application of the coating and while the coating is being applied and curing is to be paid for by the Contractor.  Testing of coating once the coating is cured, will be paid for by the City.  Provide unencumbered access to all portions of Work and cooperate with appointed firm. 
	.3 Notify the Contract Administrator at least 48 hours in advance of any coating installation or final substrate preparation. 
	.4 Repair all areas where the substrate surfaces and coatings were tested. 
	.5 Testing of concrete will be performed in accordance with the indicated SSPC design standards.  Test results are to be issued to the Contractor, the Contract Administrator, and the City. 
	.6 The Contractor is to pay costs for required retesting due to defective materials or workmanship. 
	.1 
	1.1 

	Maintenance Data 
	.1 Provide maintenance data for coatings complete with pertinent details, data sheets, and warnings against harmful maintenance materials and practices for incorporation into maintenance manual. 

	2. PRODUCTS 
	.1 Quality: Manufacturer’s highest quality products suitable and guaranteed for intended use. 
	.2 The same Manufacturer is to be used for the Work. 
	.3 Coating systems to be monolithic and pinhole free. 
	.4 Coating system used for different substrates within the same containment area are to be compatible to allow for full encapsulation of embedded items. 
	.5 Coating system to fully encapsulate column base plates and anchor bolts within the containment areas.  Grouts and injection gel epoxy used for anchor bolt anchorage or support are not intended to provide  secondary containment.  Coating system is to be compatible grouts and injection gel epoxy. 
	.6 Coating system used on the housekeeping pads or concrete surfaces of containment areas are to be slip resistant.  Do not use sand or other abrasive minerals as a broadcasting girt to obtain slip resistance. 
	.7 Coating systems must be capable of bridging a 300 µ moving cracks, such as shrinkage cracks, in the concrete substrate, with no breach or damage of any kind to the coating system.  Coating must have memory and open or close with moving cracks without developing cracks or wrinkles.  Manufacturer must show such crack-bridging of 300 µ in a mechanical demonstration unit as a submittal prior to an award. 
	.8 Coating systems at full extension of crack-bridging shall not be damaged and must be certified to withstand the chemicals listed at full extension of crack-bridging with no adverse effects of any kind. 
	.9 Coating Manufacturer shall certify and guarantee that the coating systems recommended shall be totally unaffected by UV light exposure on a 24 hour per day basis. 
	.10 Coatings shall be applied in containment areas to all concrete surfaces except FRP and galvanized grating surfaces. 
	.11 Acceptable coating manufacturer’s are: 
	.1 Carboline Coatings Company, St. Louis, MO 
	.2 KCC Corrosion Control Co. Ltd., Houston TX 

	.12 Colours to be selected by the City from submitted samples. 
	.13 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical: 39% Ferric Chloride 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.1 
	.5 Neutralization chemical for spills:  Sodium Hydroxide 
	.6 Minimum crack bridging capability:  300 µ 

	.14 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical: 93% Sulphuric Acid 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.1 
	.5 Neutralization chemical for spills: Water and Caustic Soda, Lime, or Soda Ash. 
	.6 Minimum crack bridging capability: 300 µ 

	.15 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical:  50% Sodium Hydroxide 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.1 
	.5 Neutralization chemical for spills:  Water and Sulphuric Acid 
	.6 Minimum crack bridging capability:  300 µ 

	.16 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical: 19% Aqua Ammonia 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.1 
	.5 Neutralization chemical for spills:  Dilute Sulphuric Acid 
	.6 Minimum crack bridging capability: 300 µ 

	.17 Vicinity of Sodium Hypochlorite Building, design requirements: 
	.1 Chemical: 0.8% Sodium Hypochlorite. 
	.2 Containment period: 72 hours. 
	.3 Temperature: -40°C to +40°C 
	.1 
	.5 Neutralization chemical for spills: Sodium Bisulphite 
	.6 Minimum crack bridging capability: 300 µ 

	.18 Vicinity of East Side Water Treatment Plant, design requirements: 
	.1 Chemical: 35% Hydrogen Peroxide. 
	.2 Containment period: 72 hours. 
	.3 Temperature: -40°C to +40°C 
	.4 Exposed to ultraviolet light 
	.5 Neutralization chemical for spills:  
	.6 Minimum crack bridging capability: 300 µ 

	 


	3. EXECUTION 
	3.1 Pre-Installation Conference 
	.1 Pre-installation conference for specialty coating products: prior to installation of specialty coating products, conduct a meeting with applicator, installers of Work adjacent to or that penetrates the specialty coating products, the Contract Administrator and manufacture’s technical representative to review the following: 
	.1 General project requirements. 
	.2 Manufacturer’s product data sheets and installation guides. 
	.3 Substrate conditions, moisture content, procedures for substrate preparation, and product installations. 
	.4 The Manufacturer’s technical representative is to issue reports to the Contract Administrator confirming that the substrate conditions and installation procedures are being followed for each area were the specific product is being utilized.  
	.5 Responsibility and costs associated with verification and correlation of field dimensions, fabrication processes, techniques of construction, installation, and coordination of Work and manufacturer’s technical representative for all parts of the Work rests with the Contractor. 


	3.2 General 
	.1 Notify the Contract Administrator of any conditions which would prejudice proper installation of this Work. 
	.2 Commencement of this Work implies acceptance of existing conditions. 
	.3 Steel substrates to be prepared to a SSPC-SP 5, White Metal Blast Cleaning. 
	.4 Concrete substrates to be prepared to SSPC-SP 13, Table 1, Severe Service. 
	.5 Apply each coat as a continuous film of uniform thickness. Recoat thin spots or bare areas before next coat of the coating is applied.  
	.6 Remove weld spatter, weld slag and flux from metal before coating. 
	.7 Remove concrete spatter and droppings before coating is applied. 
	.8 Remove defective or damaged coatings as required by the Contract Administrator.  Cost for defective or damaged coating removal and replacement will be at the Contractor’s expense. 
	.9 Relative humidity of the concrete surface for concrete substrates is to conform to SSPC-SP13 Table 1 Severe Service, using the ASTM F 2170 test method except that the relative humidity is to be less than 50 percent after surface preparation. 
	.10 Concrete surface tensile strength shall be 2.1 MPa minimum.  Remediation of the concrete for values lower then 2.1 MPa will be at the Contractor’s expense. 
	.1 

	3.3 Protection 
	.1 Protect other surfaces from substrate preparation, coatings and damage.  Repair damage. 
	.2 Furnish drop cloths, shields, and protective methods to prevent spray or droppings from disfiguring other surfaces. 
	.3 Collect waste, cloths and material which may constitute a fire hazard, place in closed metal containers and remove daily from Site. 

	3.4 Brush Application 
	.1 Where spray applications is not practical, work paint into cracks, crevices and corners and paint surfaces by brush.  
	.2 Brush out runs and sags.  
	.3 Remove runs, sags and brush marks from finished Work and repaint.  

	3.5 Spray Application 
	.1 Provide and maintain specialized equipment that is suitable for intended purpose, capable of properly atomizing paint to be applied, and equipped with suitable pressure regulators and gauges.  
	.2 Provide traps or separators to remove oil and water from compressed air and drain periodically during operations.  
	.3 Test equipment for proper mixing proportion prior to application of coating following Manufacturer’s written instructions. 
	.4 Apply paint in uniform layer, with overlapping at edges of spray pattern.  
	.5 Brush out immediately runs and sags.  
	.6 Use brushes to work paint into cracks, crevices and places which are not adequately painted by spray.  In areas not accessible to spray gun, use brushes, daubers or sheepskins.  
	.7 Remove runs, sags and brush marks from finished Work and repaint.  

	3.6 Shop Painting  
	.1 Do shop painting after fabrication and before damage to surface occurs from weather or other exposure.   
	.2 Do not shop paint metal surfaces which are to be embedded in concrete.  
	.3 Copy previous erection marks and weight marks on areas that have been shop painted as required.  

	3.7 Field Painting 
	.1 
	.2 Field paint surfaces which are accessible before erection but which are not to be accessible after erection.  
	.3 Do not apply specialty coatings until concrete Work is completed and cured as required by the coating manufacturer, except as directed by Contract Administrator.  If concreting or other operations damage paint, clean and repaint damaged area.  

	3.8 Extended Warranty 
	.1 Provide a five (5) year warranty against delamination of the coating and coating system, delamination of the coating and coating system from the substrate, defective coating and coating system application, and defects in the coating and coating system.  Defects in the coating system will also include staining of the coating or coating system from the specified chemicals and neutralization chemicals.  
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the painting of permanent and temporary traffic lines and markings on roadways and in parking lots.   

	1.2 Measurement and Payment 
	.1 Painted Traffic and Parking Lines will be measured on a linear measure basis and will be paid for at the Contract Unit Price per metre for “Painted Traffic and Parking Lines”.  The total length of line painting paid for will be the total number of metres of line painted in accordance with this Specification as accepted and measured by the Contract Administrator. 
	.2 Painted Handicap Parking Stall Markings will be measured on a unit basis and will be paid for at the Contract Unit Price for “Painted Handicap Parking Stall Markings”.  The total number of parking stall markings paid for will be the total number of parking stall markings painted in accordance with this specification as accepted and measured by the Contract Administrator. 

	2. PRODUCTS 
	2.1 Paint 
	.1 All materials supplied under this Specification shall be of a type approved by the Contract Administrator, and shall be subject to inspection and testing by the Contract Administrator. 
	.2 The paint supplied for parking stall lines and markings shall be in accordance with CAN/CGSB-1.220-2001.  The paint colour shall be an approximate match to the following U.S. federal Standard 595B colours when tested in accordance with CGSB standard 1 GP 71: 
	.1 White – 37925 
	.2 Yellow – 33538 
	.3 Blue – 35250 


	2.2 Glass Beads 
	.1 All materials supplied under this Specification shall be of a type approved by the Contract Administrator, and shall be subject to inspection and testing by the Contract Administrator. 
	.2 Reflectorizing Glass Beads shall be supplied in accordance with OPSS 1750 Material Specification for Traffic Paint Reflectorizing Glass Beads. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 Application  
	.1 Paint and glass beads shall be applied in accordance with CAN/CGSB-1.220-2001. 
	.2 All paint markings shall be painted within plus or minus 10 mm. 
	.3 The colour of the applicable paint marking shall be as indicated on the drawings. 
	.4 Handicap parking stall background marking shall be coloured blue. The contrasting interior handicap symbol shall be coloured yellow. 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Section outlines the requirements for the construction of the new Portland cement concrete sidewalks, curb and curb and gutter for the new roadway and parking areas.   

	1.2 Measurement and Payment 
	.1 Construction of concrete curb, curb and gutter and gutter will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3310. 
	.2 Construction of concrete sidewalk will be measured on an area basis and will be paid for in accordance with City of Winnipeg Standard Construction Specification CW 3310. The total area of concrete sidewalk paid for will be the total number of square metres of sidewalk constructed in accordance with this specification as accepted and measured by the Contract Administrator. 

	2. PRODUCTS 
	2.1 Portland Cement Concrete 
	.1 Portland Cement Concrete to be as per City of Winnipeg Standard Construction Specification CW 3310. 

	2.2 Reinforcing Steel 
	.1 Reinforcing steel to be as per City of Winnipeg Standard Construction Specification CW 3310. 

	2.3 Drilled Tie Bars 
	.1 Drilled Tie Bars to be as per City of Winnipeg Standard Construction Specification CW 3230. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 Construction of Concrete Sidewalk, Curb and Curb and Gutter  
	.1 Complete construction of concrete curb and curb and gutter in accordance with City of Winnipeg Standard Construction Specification CW 3310. 
	.2 Where full width concrete sidewalk is to be constructed up to the back of curb the Contractor shall install 200 mm long 10M deformed bars into the back of curb at 600 mm on centre. The Contractor shall ensure that adequate cover is maintained between the end of the bars and the face of curb to prevent spalling of the curb face at the bars. Installation of the 10 M deformed bars shall be considered incidental to the installation of the curb and no further measurement or payment shall be made. 
	.3 Complete construction of concrete sidewalk in accordance with City of Winnipeg Standard Construction Specification CW 3325 
	.4 At the locations indicated on the Drawings the Contractor shall construct the gutter portion only of proposed curb and gutter.  This shall be accomplished by either producing a mould which meets the standard details for concrete curb and gutter, minus the curb section, or by constructing curb and gutter and striking off the curb section 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 The following Specification shall be used in the removal of any fence at the Winnipeg WTP.   
	.2 Removal of existing chain link fence generally pertains to that fencing erected for construction purposed to protect the GWWD Aqueduct and DBPS compound. 

	1.2 Measurement and Payment 
	.1 Removal of Chain Link Fence (including gates) will be measured on a linear measure basis and will be paid for at the Contract Unit Price per metre for “Removal of Chain Link Fence”. The total length of chain link fence removal paid for will be the total number of metres of fence removed in accordance with this specification as accepted and measured by the Contract Administrator.  

	2. PRODUCTS  
	2.1 Materials 
	.1 No products 


	3. EXECUTION  
	3.1 Removal of Fence 
	.1 Removal of existing fence shall not occur until construction of the roadways and parking lot is complete as the DBPS and GWWD Aqueduct must be protected until this time. 
	.2 Carefully remove and salvage all above grade fencing components and return to the City of Winnipeg. Any components damaged by the Contractor shall be replaced at his expense. 
	.3 Remove and dispose of all fence posts, as directed by the Contract Administrator and backfill all remaining holes with compacted base course material to existing grade. Backfilling and compaction of backfill in post holes shall be considered incidental to the removal of the fence. 
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	1. GENERAL 
	1.1 Scope of Work 
	.1 This Specification shall cover the supply and installation of steel bollards as indicated on the Drawings.   

	1.2 Measurement and Payment 
	.1 The supply and installation of steel bollards will be measured on a unit basis.  The number to be paid for shall be the total number of steel bollards supplied and installed in accordance with this Specification and accepted by the Contract Administrator. The supply and installation of steel bollards will be paid for at the Contract Unit Price for “Supply and Installation of Steel Bollards”. 

	2. PRODUCTS 
	2.1 Steel Bollards 
	.1 The Contractor shall be responsible for the supply, safe storage, and handling of all materials set forth in this Specification.  All materials supplied under this Specification shall be subject to inspection and testing by the Contract Administrator. 
	.2 The steel bollards shall be supplied in accordance with ASTM A53, DN 150, 400 mm O.D. nominal (Weight Class XS, 10.97 mm wall thickness) galvanized pipe. 
	.3 Concrete for filling the steel bollards shall be 30 MPa Normal Portland Type 10 supplied in accordance with CW 3310. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 

	3.2 Installation of Bollards 
	.1 The steel bollards shall be installed in accordance with the steel bollard detail as shown on Drawings. 
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	1. GENERAL 
	1.1 Scope of Work  
	.1 The Work of this Section outlines the requirements for topsoil placement and finish grading for the purposes of grass growth only.  Schedule placing of topsoil and finish grading to undertake seeding operation under optimum soil moisture conditions and weather conditions. 

	1.2 Measurement and Payment 
	.1 Topsoil and finish grading shall be incidental to works performed in Section 02922 –Seeding. 

	2. PRODUCTS 
	2.1 Topsoil 
	.1 Topsoil to be as per City of Winnipeg Standard Construction Specification CW 3540. 

	2.2 Fertilizer  
	.1 Fertilizer to be as per City of Winnipeg Standard Construction Specification CW 3540. 


	3. EXECUTION 
	3.1 Preparation of Sub-grade 
	.1 Verify the sub-grade elevations are within approved tolerances.  Do not commence placement of topsoil until sub-grade elevations have been reviewed and approved by the Contract Administrator.   
	.2 Grade area only when soil is dry to lessen soil compaction.  Cultivate entire area to a depth of 100 mm.  Cross cultivate area where equipment has compacted soil. 
	.3 Grade soil establishing natural contours and eliminating uneven areas and low spots, ensuring positive drainage.  Ensure soil utilized for topsoil is free of all debris and deleterious material in excess of 25 mm diameter. 

	3.2 Placing of Topsoil 
	.1 Place topsoil only after Contract Administrator has accepted sub-grade.   
	.2 During dry conditions, spread topsoil in uniform layers to a minimum depth of 100 mm, over unfrozen sub-grade free of standing water.   
	.3 Establish traffic patterns for equipment that will prevent driving on topsoil after it has been spread to avoid compaction. 
	.4 Fine grade entire topsoiled area to eliminate rough spots and low areas ensuring positive drainage.  Grade ditches to depth required for maximum run-off.  


	3.3 Finish Grading 
	.1 Fine grade entire topsoiled area to contours and elevations as requested by Contract Administrator.  Eliminate rough spots and low areas to ensure positive drainage.  
	.2 Fine grade and loosen topsoil bed by means of cultivation and subsequent raking.  
	.3 Feather topsoil as required around the perimeter of the Site into existing areas that require regrowth of vegetation. 
	.4 Maintain placed topsoil as specified until seeding is completed. 

	3.4 Clean-up 
	.1 Clean-up immediately any soil or debris spilled onto gravel, pavement, or concrete.  Do not damage surfaces. 
	.2 Remove and dispose of all screenings, stones, debris, roots, etc.   
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	1. GENERAL 
	1.1 Scope of Work 
	.1 Further to CW 3520 and CW3540, this specification covers supply and placement of topsoil and seed. 
	.2 Topsoil selection and placement shall conform to the standards outlined in section 02911 

	1.2 Measurement and Payment 
	.1 Seeding will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3520 for Seeding. 

	2. PRODUCTS 
	2.1 Fertilizer 
	.1 A complete synthetic starter fertilizer with an N-P-K analysis of 8-32-16 shall be placed. 

	2.2 Grass Seed 
	.1 The mix shall be 40% Fults Alkaligrass, 30% Walsh Western Wheatgrass, 20% Aberdeen Creeping Red Fescue, 10% Perennial Rye. 

	2.3 Hydro Mulch 
	.1 Hydro mulch shall be a cellulose fibre product. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 
	.2 The synthetic starter fertilize shall be placed via a drop spreader on the areas at a rate defined by the manufacturer and incorporated into the upper 50 mm of the topsoil. 
	.3 Water all areas prior to the application of the hydro mulch. Seed bed should be moist to maintain seed germination and grass growth. 
	.4 Further to CW 3520, the established turf area shall be mowed at regular intervals to a height of 50-60 mm. To ensure seedling vigour, and limit damage to the leaf tissue, only sharp mower blades shall be used. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Supply and Installation of specialty coatings for the concrete pavement areas adjacent to the south side of the Bulk Chemical Building and Sodium Hypochlorite Building, and East Side of the WTP Building.  Exact areas will be designated by the Contract Administrator. 

	1.2 Measurement and Payment 
	.1 Coatings for Concrete will be measured for payment by an area based on the number of square metres used to coat the concrete pavement surfaces.  The price per square metre for “Concrete Coatings” will be payment in full for supplying and installing all concrete pavement coatings in accordance with this Specification. 

	1.3 Qualification 
	.1 Installation is to be done by an established firm having at least ten (10) years of proven, satisfactory experience in this trade and employing skilled personnel.  The firm is to be authorized by the coating manufacturer to install the specified product and product line. 
	.2 The coating manufacturer is to have a minimum of ten (10) years proven, satisfactory experience in the manufacturing of chemical containment coating systems that are recommended by the Manufacturer. 
	.3 Each coating system is to have a proven minimum one (1) full year containment with exposure to the chemical in which it is intended to contain, with no detrimental effects and staining on the coating system after spills of 72 hour duration.  
	.4 Submit proof of qualifications and authorization in writing to the Contract Administrator, four (4) weeks prior to commencement of Work. 

	1.4 Design Standards, Code Requirements 
	.1 Conform to requirements of SSPC Publications and visual standards, explanatory notes, comments and appendices: 
	.1  SSPC-PA-1 Shop, field and maintenance painting 
	.2  SSPC-SP-1 Solvent cleaning 
	.3  SSPC-SP-2 Hand cleaning 
	.4  SSPC-SP-3 Power tool cleaning 
	.5  SSPC-SP-5 White Metal Blast Cleaning 
	.6  SSPC-SP-6 Commercial blast cleaning 
	.7  SSPC-SP-7 Brush off blast cleaning 
	.8  SSPC-SP-10 Near white metal blast cleaning 
	.9  SSPC-SP-13 Surface Preparation of Concrete 


	1.5 Submittals 
	.1 Submit in accordance with Section 01300 - Submittals. 
	.2 The coatings manufacturer shall certify in writing that the recommended system for containment coating has been used for ten (10) years in such containment, and that the Manufacturer’s warranty includes intended chemical service and crack-bridging. 
	.3 Submit colour samples of coating, minimum colour sample size 50 mm x 100 mm with finish indicated. 
	.4 Indicate location of where the specific coating is to be applied. 
	.5 Indicate specific coating sequence for each coating system and substrate. 
	.6 Indicate dry film thickness requirements for each coating layer within the coating system. 
	.7 Submit manufacturer’s product data sheets and installation guides. A minimum of one (1) copy of the reviewed product data sheets and installation guides shall remain on Site at all times for all to view. 
	.8 Prepare 300 mm x 200 mm samples of each coating type to Contract Administrator. Apply finishes on identical type materials to which they will be applied. 
	.9 Submit manufacturer’s preferred keyed-in coating termination detail for review by the Contract Administrator.  Modify the termination detail as requested by the Contract Administrator at no additional cost. 

	1.6 Inspection and Testing 
	.1 Allow ample time for notification, review, and corrective Work, if required, before scheduling coating installation. 
	.2 Inspection, and testing is to be performed by a third party CSA and SSPC certified inspection and testing firm.  Testing of substrate required to be preformed prior to the application of the coating and while the coating is being applied and curing is to be paid for by the Contractor.  Testing of coating once the coating is cured, will be paid for by the City.  Provide unencumbered access to all portions of Work and cooperate with appointed firm. 
	.3 Notify the Contract Administrator at least 48 hours in advance of any coating installation or final substrate preparation. 
	.4 Repair all areas where the substrate surfaces and coatings were tested. 
	.5 Testing of concrete will be performed in accordance with the indicated SSPC design standards.  Test results are to be issued to the Contractor, the Contract Administrator, and the City. 
	.6 The Contractor is to pay costs for required retesting due to defective materials or workmanship. 
	.7 A minimum of one (1) complete SSPC test is to be performed on each concrete surface designated for coating. 

	1.7 Maintenance Data 
	.1 Provide maintenance data for coatings complete with pertinent details, data sheets, and warnings against harmful maintenance materials and practices for incorporation into maintenance manual. 

	2. PRODUCTS 
	.1 Quality: Manufacturer’s highest quality products suitable and guaranteed for intended use. 
	.2 The same Manufacturer is to be used for the Work. 
	.3 Coating systems to be monolithic and pinhole free. 
	.4 Coating system used for different substrates within the same containment area are to be compatible to allow for full encapsulation of embedded items. 
	.5 Coating system to fully encapsulate column base plates and anchor bolts within the containment areas.  Grouts and injection gel epoxy used for anchor bolt anchorage or support are not intended to provide secondary containment.  Coating system is to be compatible grouts and injection gel epoxy. 
	.6 Coating system used on the housekeeping pads or concrete surfaces of containment areas are to be slip resistant.  Do not use sand or other abrasive minerals as a broadcasting girt to obtain slip resistance. 
	.7 Coating systems must be capable of bridging a 300 µ moving cracks, such as shrinkage cracks, in the concrete substrate, with no breach or damage of any kind to the coating system.  Coating must have memory and open or close with moving cracks without developing cracks or wrinkles.  Manufacturer must show such crack-bridging of 300 µ in a mechanical demonstration unit as a submittal prior to an award. 
	.8 Coating systems at full extension of crack-bridging shall not be damaged and must be certified to withstand the chemicals listed at full extension of crack-bridging with no adverse effects of any kind. 
	.9 Coating Manufacturer shall certify and guarantee that the coating systems recommended shall be totally unaffected by UV light exposure on a 24 hour per day basis. 
	.10 Coatings shall be applied in containment areas to all concrete surfaces except FRP and galvanized grating surfaces. 
	.11 Acceptable coating manufacturer’s are: 
	.1 Carboline Coatings Company, St. Louis, MO 
	.2 KCC Corrosion Control Co. Ltd., Houston TX 

	.12 Colours to be selected by the City from submitted samples. 
	.13 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical: 39% Ferric Chloride 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.4 Exposed to UV light 
	.5 Neutralization chemical for spills:  Sodium Hydroxide 
	.6 Minimum crack bridging capability:  300 µ 

	.14 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical: 93% Sulphuric Acid 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.4 Exposed to UV light 
	.5 Neutralization chemical for spills: Water and Caustic Soda, Lime, or Soda Ash. 
	.6 Minimum crack bridging capability: 300 µ 

	.15 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical:  50% Sodium Hydroxide 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.4 Exposed to UV light 
	.5 Neutralization chemical for spills:  Water and Sulphuric Acid 
	.6 Minimum crack bridging capability:  300 µ 

	.16 Vicinity of Chemical Storage Building, design requirements: 
	.1 Chemical: 19% Aqua Ammonia 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.4 Exposed to ultraviolet light 
	.5 Neutralization chemical for spills:  Dilute Sulphuric Acid 
	.6 Minimum crack bridging capability: 300 µ 

	.17 Vicinity of Sodium Hypochlorite Building, design requirements: 
	.1 Chemical: 0.8% Sodium Hypochlorite 
	.2 Containment period: 72 hours 
	.3 Temperature: -40°C to +40°C 
	.4 Exposed to UV light 
	.5 Neutralization chemical for spills: Sodium Bisulphite 
	.6 Minimum crack bridging capability: 300 µ 

	.18 Vicinity of East Side Water Treatment Plant, design requirements: 
	.1 Chemical: 35% Hydrogen Peroxide 
	.2 Containment period: 72 hours. 
	.3 Temperature: -40°C to +40°C 
	.4 Exposed to UV light 
	.5 Neutralization chemical for spills 
	.6 Minimum crack bridging capability: 300 µ 



	3. EXECUTION 
	3.1 Pre-Installation Conference 
	.1 Pre-installation conference for specialty coating products: prior to installation of specialty coating products, conduct a meeting with applicator, installers of Work adjacent to or that penetrates the specialty coating products, the Contract Administrator and Manufacturer’s technical representative to review the following: 
	.1 General project requirements. 
	.2 Manufacturer’s product data sheets and installation guides. 
	.3 Substrate conditions, moisture content, procedures for substrate preparation, and product installations. 
	.4 The Manufacturer’s technical representative is to issue reports to the Contract Administrator confirming that the substrate conditions and installation procedures are being followed for each area were the specific product is being utilized.  
	.5 Responsibility and costs associated with verification and correlation of field dimensions, fabrication processes, techniques of construction, installation, and coordination of Work and Manufacturer’s technical representative for all parts of the Work rests with the Contractor. 


	3.2 General 
	.1 Notify the Contract Administrator of any conditions which would prejudice proper installation of this Work. 
	.2 Commencement of this Work implies acceptance of existing conditions. 
	.3 Steel substrates to be prepared to a SSPC-SP 5, White Metal Blast Cleaning. 
	.4 Concrete substrates to be prepared to SSPC-SP 13, Table 1, Severe Service. 
	.5 Apply each coat as a continuous film of uniform thickness. Recoat thin spots or bare areas before next coat of the coating is applied.  
	.6 Remove weld spatter, weld slag and flux from metal before coating. 
	.7 Remove concrete spatter and droppings before coating is applied. 
	.8 Remove defective or damaged coatings as required by the Contract Administrator.  Cost for defective or damaged coating removal and replacement will be at the Contractor’s expense. 
	.9 Relative humidity of the concrete surface for concrete substrates is to conform to SSPC-SP13 Table 1 Severe Service, using the ASTM F 2170 test method except that the relative humidity is to be less than 50 percent after surface preparation. 
	.10 Concrete surface tensile strength shall be 2.1 MPa minimum.  Remediation of the concrete for values lower then 2.1 MPa will be at the Contractor’s expense. 
	.11 Termination of coatings to be keyed into the concrete substrate. 

	3.3 Protection 
	.1 Protect other surfaces from substrate preparation, coatings and damage.  Repair damage. 
	.2 Furnish drop cloths, shields, and protective methods to prevent spray or droppings from disfiguring other surfaces. 
	.3 Collect waste, cloths and material which may constitute a fire hazard, place in closed metal containers and remove daily from Site. 

	3.4 Brush Application 
	.1 Where spray applications is not practical, work paint into cracks, crevices and corners and paint surfaces by brush.  
	.2 Brush out runs and sags.  
	.3 Remove runs, sags and brush marks from finished Work and repaint.  

	3.5 Spray Application 
	.1 Provide and maintain specialized equipment that is suitable for intended purpose, capable of properly atomizing paint to be applied, and equipped with suitable pressure regulators and gauges.  
	.2 Provide traps or separators to remove oil and water from compressed air and drain periodically during operations.  
	.3 Test equipment for proper mixing proportion prior to application of coating following Manufacturer’s written instructions. 
	.4 Apply paint in uniform layer, with overlapping at edges of spray pattern.  
	.5 Brush out immediately runs and sags.  
	.6 Use brushes to work paint into cracks, crevices and places which are not adequately painted by spray.  In areas not accessible to spray gun, use brushes, daubers or sheepskins.  
	.7 Remove runs, sags and brush marks from finished Work and repaint.  

	3.6 Shop Painting  
	.1 Do shop painting after fabrication and before damage to surface occurs from weather or other exposure.   
	.2 Do not shop paint metal surfaces which are to be embedded in concrete.  
	.3 Copy previous erection marks and weight marks on areas that have been shop painted as required.  

	3.7 Field Painting 
	.1 Touch-up metal which has been shop coated with same type of paint and to same thickness as shop coat.  This touch-up to include cleaning and painting of field connections, welds, rivets, nuts, washers, bolts, and damaged or defective paint and rusted areas.  
	.2 Field paint surfaces which are accessible before erection but which are not to be accessible after erection.  
	.3 Do not apply specialty coatings until concrete Work is completed and cured as required by the coating manufacturer, except as directed by Contract Administrator.  If concreting or other operations damage paint, clean and repaint damaged area.  

	3.8 Extended Warranty 
	.1 Provide a five (5) year warranty against delamination of the coating and coating system, delamination of the coating and coating system from the substrate, defective coating and coating system application, and defects in the coating and coating system.  Defects in the coating system will also include staining of the coating or coating system from the specified chemicals and neutralization chemicals.  
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	1. GENERAL 
	1.1 Scope of Work 
	.1 Further to CW 3520 and CW3540, this specification covers supply and placement of topsoil and seed. 
	.2 Topsoil selection and placement shall conform to the standards outlined in section 02911 

	1.2 Measurement and Payment 
	.1 Seeding will be measured and paid for in accordance with City of Winnipeg Standard Construction Specification CW 3520 for Seeding. 

	2. PRODUCTS 
	2.1 Fertilizer 
	.1 A complete synthetic starter fertilizer with an N-P-K analysis of 8-32-16 shall be placed. 

	2.2 Grass Seed 
	.1 The mix shall be 40% Fults Alkaligrass, 30% Walsh Western Wheatgrass, 20% Aberdeen Creeping Red Fescue, 10% Perennial Rye. 

	2.3 Hydro Mulch 
	.1 Hydro mulch shall be a cellulose fibre product. 


	3. EXECUTION 
	3.1 General 
	.1 Do not perform work during inclement weather conditions or under adverse field conditions such as frozen ground or ground covered with snow, ice, or standing water. 
	.2 The synthetic starter fertilize shall be placed via a drop spreader on the areas at a rate defined by the manufacturer and incorporated into the upper 50 mm of the topsoil. 
	.3 Water all areas prior to the application of the hydro mulch. Seed bed should be moist to maintain seed germination and grass growth. 
	.4 Further to CW 3520, the established turf area shall be mowed at regular intervals to a height of 50-60 mm. To ensure seedling vigour, and limit damage to the leaf tissue, only sharp mower blades shall be used. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Complete and operational electrical system as required by the Drawings and as herein specified. 

	1.2 Drawings and Specifications 
	.1 Symbols used to represent various electrical devices often occupy more space on the Drawing than the actual device does when installed.  In such instances, do not scale locations of devices from electrical symbols.  Install these devices with primary regard for usage of wall space, convenience of operation and grouping of devices. 

	1.3 Quality Assurances 
	.1 Codes, Rules, Permits, & Fees 
	.1 Comply with all rules of the Canadian Electrical Code, CSA Standard C22.1 and the applicable building codes.  Do Overhead Lines in accordance with CAN/CSA-C22.3 No. 1 and Underground Systems in accordance with CAN/CSA-C22.3 No. 7 except where specified otherwise. 
	.2 Quality of Work specified and/or shown on the Drawings shall not be reduced by the foregoing requirements. 
	.3 Prior to installation, verify location, arrangement and point of attachment for service and service entrance equipment with supply authority and inspection departments.   
	.4 Furnish a Certificate of Final Inspection and approvals from inspection authority to the Contract Administrator. 

	.2 Standard of Workmanship: 
	.1 Arrange and install products to fit properly into designated building spaces. 
	.2 Unless otherwise specified or shown, install products in accordance with recommendations and ratings of manufacturers. 


	1.4 Submittals 
	.1 Within thirty (30) Calendar Days of award of Contract, the Contractor shall submit a completed equipment procurement schedule which lists the manufacturer and model of equipment, indicating the projected ordering, shop drawing submittal date and delivery dates of all products to meet the Contract Work Schedule. 
	.2 Submit samples as required where specified in Division 16. 
	.3 Prior to delivery of any products to Site and sufficiently in advance of requirements to allow ample time for checking, submit shop drawings for review as specified in Division 1.  Submit Shop Drawings for all equipment as required in each section of this Specification. 
	.4 Prior to submitting the Shop Drawings to the Contract Administrator, the Contractor shall review the Shop Drawings to determine that the equipment complies with the requirements of the Specifications and Drawings. 
	.5 Indicate materials, methods of construction and attachment of support wiring, diagrams, connections, recommended installation details, explanatory notes and other information necessary for completion of Work.  Where equipment is connected to other equipment, indicate that such items have been coordinated, regardless of the section under which the adjacent items will be supplied and installed.  Indicate cross references to design drawings and specifications. 
	.6 Adjustments made on Shop Drawings by the Contract Administrator are not intended to change the contract price.  If adjustments affect the value of the Work state such in writing to the Contract Administrator prior to proceeding with the Work. 
	.7 Manufacture of products shall conform to Shop Drawings. 
	.8 Keep one (1) complete set of Shop Drawings at  Site during construction. 

	1.5 Product Handling 
	.1 Use all means necessary to protect the products of this Division before, during, and after installation and to protect products and installed Work of all other trades. 
	.2 Immediately make good any damage by repair or replacement at no additional cost to the City and to the approval of the Contract Administrator. 
	.3 Remove advertising labels from all electrical equipment.  Do not remove identification of certification labels. 
	.4 Remove dirt, rubbish, grease, etc., resulting from this work from all surfaces, including the inside of all cabinets, equipment enclosures, panelboard tubs, etc. 

	2. PRODUCTS 
	2.1 Quality of Products 
	.1 All products provided shall be CSA Approved, UL approved where applicable, and new, unless otherwise specified. 
	.2 If products specified are not CSA approved, obtain special approval from the local regulatory authority.  Pay all applicable charges levied and make all modifications required for approval. 
	.3 Products provided, if not specified, shall be new, of a quality best suited to the purpose required and their use subject to approval by the Contract Administrator. 

	2.2 Uniformity of Manufacture 
	.1 Unless otherwise specifically called for in the Specifications, uniformity of manufacture shall be maintained for similar products throughout the work. 

	2.3 Product Finishes 
	.1 Finish all cabinets, panelboards, switchboards, equipment cabinets, cable trays, etc. in ANSI 61 grey enamel unless otherwise specified. 
	.2 Apply primer on all items which are to be finished as part of the Work. 
	.3 Touch up all damaged painted finishes with matching lacquer, or, if required by the Contract Administrator, completely repaint damaged surface. 


	3. EXECUTION 
	3.1 Coordination with Other Divisions 
	.1 Examine the Drawings and Specifications of all Divisions and become fully familiar with their Work.  Before commencing Work, obtain a ruling from the Contract Administrator if any conflict exists, otherwise no additional compensation will be made for any necessary adjustments. 
	.2 Lay out the work and equipment with due regard to architectural and civil features.  Architectural and Civil Drawings take precedence over Electrical Drawings regarding locations of roads and parking. 
	.3 Coordinate with all Divisions installing equipment and services, and ensure that there are no conflicts. 
	.4 Install anchors, bolts, pipe sleeves, hanger inserts, etc., in ample time to prevent delays. 
	.5 Examine previously constructed work and notify the Contract Administrator of any conditions which prejudice the proper completion of this work.  Commencement of this work without such notification shall constitute acceptance of other Work. 

	3.2 Location of Outlets and Luminaires 
	.1 Electrical Drawings are, unless otherwise indicated, drawn to scale and approximate distances and dimensions may be obtained by scaling.  Figured dimensions shall govern over scaled dimensions.  Where exact dimensions and details are required, refer to Architectural and Civil Drawings. 
	.2 Maintain luminaire locations wherever possible.  Notify the Contract Administrator of conflicts with other services. 
	.3 Unless otherwise specified or shown, install products in accordance with recommendations and ratings of manufacturers. 

	3.3 Equipment Identification 
	.1 3 mm thick plastic lamicoid name plates, black face, white core, mechanically attached with self tapping screws, 6 mm high lettering, to be attached to the front face of the following equipment:
	NAMEPLATE SIZES
	Size 1
	10 x 50 mm
	1 line
	3 mm high letters
	Size 2
	12 x 70 mm
	1 line
	5 mm high letters
	Size 3
	12 x 70 mm
	2 lines
	3 mm high letters
	Size 4
	20 x 90 mm
	1 line
	8 mm high letters
	Size 5
	20 x 90 mm
	2 lines
	5 mm high letters
	Size 6
	25 x 100 mm
	1 line
	12 mm high letters
	Size 7
	25 x 100 mm
	2 lines
	6 mm high letters
	.1 Distribution Centres (Indicate designation, bus capacity, voltage) 
	.2 Starters, contactors, Disconnects (Designation, voltage, load controlled) 
	.3 Panelboard (Designation, voltage, Bus Capacity) 
	.4 Terminal cabinets and pull boxes (system, voltage) 

	.2 Colour code exposed conduits (including conduits above T-bar ceilings), junction and pull boxes, and metallic sheathed cables with paint or plastic tape (25 mm wide band) at 15 m intervals.  Colour coding to be as follows:
	.3 Provide neatly typed circuit directories in panelboards to indicate the area or equipment controlled by each branch circuit. 
	.4 All conductors shall be identifiable by coloured insulation and permanent markers at every terminal and accessible points throughout its entire run. 
	.5 Conductors: 
	.1 Equipment Grounding – Green 
	.2 Neutral Conductor – White 

	.6 Install yellow plastic warning tape, 300 mm below grade, above all underground ducts and cables. 

	3.4 Testing 
	.1 Refer to Section 16980 – Testing, Adjusting, and Balancing of Electrical Equipment and Systems. 

	3.5 Instructions to City’s Personnel 
	.1 Refer to Section 16990 – Electrical Equipment and Systems Demonstration and Instruction. 

	3.6 Temporary Lighting and Power 
	.1 Provide grounded extension cords and temporary lights required for electrical work. 
	.2 Provide temporary power service as specified in E3. 
	.3 If the City’s operations will be affected by any power outage required for this work, give adequate notice to the City and do not interrupt power until approval has been obtained. 
	.4 Give adequate notice to Contractor of any power outage required for this work.  Schedule outages to provide the least interference with other Work. 

	3.7 Insulation Resistance Testing 
	.1 Megger circuits, feeders, and equipment up to 350 V with a 500 V instrument. 
	.2 Megger 350 to 600 V circuits, feeders and equipment with a 1000 V instrument. 
	.3 Check resistance to ground before energizing. 
	.4 Carry out tests in presence of Contract Administrator. 
	.5 Provide instruments, meters, equipment and personnel required to conduct tests during and at conclusion of project. 
	.6 Submit test results for Contract Administrator’s review. 

	3.8 Load Balance 
	.1 Measure phase current to panelboards with normal loads (lighting) operating at time of acceptance.  Adjust branch circuit connections as required to obtain best balance of current between phases and record changes (maximum deviation of 15%). 
	.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated voltage of equipment. 
	.3 Submit, by date of Substantial Performance, report listing phase and neutral currents on panelboards, dry core transformers, and MCC’s, operating under normal load.  State hour and date at which each load was measured, and voltage at time of test. 
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	1. GENERAL 
	.1 Supply and Install all material, equipment, wiring, and labour necessary for the installation of the systems detailed on the Drawings and included in the Specifications in accordance with the latest edition of the Canadian Electrical Code. 
	2. WORK INCLUDED 
	2.1 General Requirements 
	.1 General Clean-up. 
	.2 All inspection and other permits, licenses required by various Inspection Agencies and local regulations related to Electrical Trade. 
	.3 Special testing or inspection, additional to the above as required. 
	.4 Scaffolding. 
	.5 Shop Drawings. 
	.6 Project Record Documents (As-Built Drawings) where specified. 
	.7 O&M Data, where specified. 

	2.2 Specific Requirements  
	.1 Supply and Install roadway lighting as indicated on the Drawings. 
	.2 Supply and Install parking pedestals and electrical distribution as indicated on the Drawings. 
	.3 Supply and Install all lighting, lighting controls, and general power as specified herein and indicated on the Drawings. 
	.4 Provide all cabling, trenching, and conduit required to make a complete and operational facility. 
	.5 Grounding systems, as required by the Manitoba Electrical Code, or as otherwise specified. 
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	GENERAL 
	1.1 Related Work 
	.1 Division 3, Concrete 

	2. PRODUCTS 
	2.1 Cable Protection 
	.1 38 x 140 mm planks pressure treated with clear, copper napthenate or 5% pentachlorophenol solution, water repellent preservative. 

	Markers 
	.1 Concrete type cable markers: 600 mm x 600 mm x 100 mm with words:  “cable”, “joint” or “conduit” impressed in top surface, with arrows to indicate change in direction of cable and duct runs. 


	3. EXECUTION 
	3.1 Direct Burial of Cables 
	.1 After sand bed is in place, lay cables maintaining 75 mm clearance from each side of trench to nearest cable.  Do not pull cable into trench. 
	.2 Provide offsets for thermal action and minor earth movements.  Offset cables 150 mm for each 60 m run, maintaining minimum cable separation and bending radius requirements. 
	 Underground cable splices not acceptable. 
	.4 Minimum permitted radius at cable bends for rubber, plastic or lead covered cables, 8 times diameter of cable; for metallic armoured cables, 12 times diameter of cables or in accordance with Manufacturer’s instructions. 
	.5 Maintain 75 mm minimum separation between cables of different circuits.  Maintain 300 mm horizontal separation between low and high voltage cables.  When low voltage cables cross high voltage cables maintain 300 mm vertical separation with low voltage cables in upper position.  At crossover, maintain 75 mm minimum vertical separation between low voltage cables and 150 mm between high voltage cables.  Maintain 300 mm minimum lateral and vertical separation for fire alarm and control, cables when crossing other cables, with fire alarm and control cables in upper position.  Install treated planks on lower cables 0.6 m in each direction at crossings. 
	.6 After sand protective cover is in place, install treated planking as indicated to cover width and length of run. 

	3.2 Markers 
	.1 Mark cable every 150 m along cable or duct runs and changes in direction. 
	.2 Where markers are removed to permit installation of additional cables, reinstall existing markers. 
	Lay concrete markers flat and centered over cable with top flush with finish grade. 

	3.3 Field Quality Control 
	.1 Perform tests in accordance with Section 16980 – Testing, Adjusting and Balancing of Electrical Equipment and Systems. 
	.2 Perform tests using qualified personnel.  Provide necessary instruments and equipment. 
	.3 Check phase rotation and identify each phase conductor of each feeder. 
	.4 Check each feeder for continuity, short circuits and grounds.  Ensure resistance to ground of circuits is not less than 50 megohms. 
	.5 Acceptance Tests 
	.1 After installing cable but before splicing and terminating, perform insulation resistance tests on each phase conductor. 
	.2 Check insulation resistance after each splice and/or termination to ensure that cable system is ready for acceptance testing. 
	.3 Provide Contract Administrator with list of test results showing location at which each test was made, circuit tested and result of each test. 
	.4 Remove and replace entire length of cable if cable fails to meet any of test criteria. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Supply and Install a complete system of conduit and fittings for installation of wiring. 

	2. PRODUCTS 
	2.1 Rigid Steel Conduit 
	.1 Galvanized with threaded joints and connections. 
	.2 Connections in dry locations: Steel or malleable iron locknuts inside and outside enclosures.  Insulated bushings Thomas & Betts Series 222 or approved equal. 
	.3 Connectors subjected to moisture interior and exterior: Liquid and dust tight with insulated throat, Thomas & Betts "Bullet Hub" 370 Series or approved equal. 
	.4 Fittings: Cast metal "Condulet" as manufactured by Crouse Hinds Canada Ltd. including gasketted covers in damp locations. 
	.5 Expansion joints: Cast metal Crouse-Hinds type XJ or approved equal. 

	2.2 E.M.T. Conduit 
	.1 Fittings in dry locations: Steel or zinc set screw connectors with insulated throat.  Steel or zinc set screw couplings. 
	.2 Fittings in wet locations: Steel rain-tite connectors with insulated throat.  Steel rain tite couplings. 

	2.3 Rigid PVC Conduit 
	.1 Conduit: Rigid non metallic conduit of unplasticized PVC as manufactured IPEX. "Sceptre" Schedule 40. 
	.2 Fittings: Threaded male or female solvent weld connectors and solvent weld couplings, as supplied by conduit manufacturer. 
	.3 Solvent: As recommended by conduit Manufacturer. 

	2.4 Flexible Conduit 
	.1 Connectors: Slip proof, insulated throat or non-metallic bushings, steel, Thomas & Betts Ltd. "Tite Bite", Series 300. 

	2.5 Rigid PVC Duct 
	.1 Duct: Rigid non-metallic conduit of unplasticized PVC Type DB-2, conforming to CSA Standard. 
	.2 Accessories: Bell ends, couplings, adapters, bends and other fittings of same material as duct.  Use solvent recommended by Manufacturer.  Horizontal, vertical and foundation spacers as manufactured by Pilgrim Products Ltd. 

	2.6 Liquid Tight Flexible Conduit 
	.1 Conduit: Flexible metal conduit with liquid tight PVC jacket.  Industrial Wire & Cable "Liquiseal". 
	.2 Connectors: Captive sealing jacket and ground cone insulated throat, steel (Thomas & Betts Ltd. "Super Tight", Series 6000). 

	2.7 Zinc Fittings 
	.1 Connectors and couplings to be manufactured of No. 3A alloy conforming to ASTM designation B.240 as manufactured by Regal Manufacturing. 


	3. EXECUTION 
	3.1 Rigid Steel Conduit 
	.1 Use as raceways for following applications: 
	.1 In all areas exposed to weather. 
	.2 Locations where mechanical damage may occur and in mechanical rooms to a height of 1 m. 
	.3 Three phase motor wiring (Teck cable may also be used for this application where shown on the drawings). 


	3.2 E.M.T. Conduit 
	.1 Use as raceways for following applications: 
	.1 In surface and concealed areas or in poured concrete above ground level. 

	.2 It may not be used in damp locations, corrosive atmosphere, underground, outdoors, nor in areas exposed to mechanical damage. 

	3.3 Rigid PVC Conduit 
	.1 Use as raceways for following applications: 
	.1 In poured concrete floors and walls and on underground runs exterior to the buildings unless otherwise noted. 
	.2 Wiring installed in areas subject to intermittent or continuous moisture but not surface mounted. 
	.3 Rigid PVC conduit shall not be surface mounted. 

	.2 Use strictly in accordance with the Canadian Electrical Code.  Do not use in return air plenums and for exit and fire escape lights. 
	.3 Provide insulated ground wire in all rigid PVC conduits in accordance with the Canadian Electrical Code. 
	.4 Where rigid PVC conduit is set in poured concrete, solvent joints must be completed and allowed to set as per manufacturer's instructions. 
	.5 Bend rigid conduit in strict accordance with Manufacturer's directions.  Distorted bends will not be accepted. 

	3.4 Flexible Conduit 
	.1 Use as raceways for following applications: 
	.1 Connections to fhp motors in dry locations. 
	.2 Flexible connections to luminaires. 

	.2 Provide a separate insulated ground wire in all flexible conduits.   

	3.5 Rigid PVC Duct 
	.1 Provide a separate green insulated copper ground wire in all ducts sized as required by the Code. 
	.2 Arrange ducts in a horizontal layer separated by plastic spacers to provide spacing between duct centres, as shown on the Drawings. 
	.3 Support duct bank on plastic spacers to maintain 190 mm center to center spacing of ducts.  Foundation spacers to maintain at least 200 mm clearance between ducts and exterior coverage. 
	.4 Make joints with tapered couplings to provide a secure watertight connection.  Stagger all joints to provide 200 mm vertical and horizontal clearance between adjacent couplings.  Where needed, use factory bends to provide bends of radius required. 
	.5 When all ducts are installed, brace whole assembly at each spacer group to prevent duct floating when concrete is placed. 
	.6 Terminate ducts with standard bell ends where ducts enter cable pits, junction boxes, and building interiors. 
	.7 Cap ends of unused ducts with plug ends of same material as ducts. 
	.8 Seal all joints in ducts with solvent cement. 
	.9 Install Roxtek seals inside conduits where ducts enter cable pits, junction boxes and building interiors  

	3.6 Liquid Tight Flexible Conduit 
	.1 Use as raceways for following applications: 
	.1 At all motors, pipe mounted control devices, and other devices subject to movement or water. 

	.2 At all motors provide a short length before connecting to the motor terminal box.  Minimum length shall be 450 mm plus 4 times the conduit diameter. 
	.3 Provide a separate ground wire within flexible conduit, bonded to motor frames and system ground. 

	3.7 Corrosion Control (Special Application) 
	.1 In wet locations as pool and pool mechanical rooms and pool service tunnel fittings, outlet boxes, junction boxes, rack members, clamps and fasteners shall be zinc or cadmium plated.  All threads shall be completely coated. 
	.2 In the pool and basement areas all exposed conduit, couplings and straps shall be corrosion resistant epoxy-polyester coated Columbex Green Guard II or equivalent. 
	.3 Use a different colour of coating for control, power and lighting. 

	3.8 Workmanship 
	.1 Install all conduit and wiring concealed, unless otherwise shown on the drawings.  Do not recess conduit in columns, except as noted, without permission. 
	.2 Where conduit is run exposed, run parallel to building lines.  Where conduits are grouped (two or more), space evenly, make bends concentric and mount on Unistrut racks. 
	.3 Lay out conduit to avoid interference with other Work.  Maintain a minimum clearance of 150 mm from steam or hot water piping, vents, etc. 
	.4 Slabs on grade: Install rigid PVC conduit in the gravel base below concrete slabs.  Provide mechanical protection around stub-ups through slab and extend 150 mm beyond concrete.  When rigid steel conduit is installed in contact with earth it shall be protected by Polykin #940 tape.  Extend taping 300 mm above finished grade. 
	.5 Metal conduit installations in concrete pours: Tie down conduit to prevent shifting.  All joints are to be made up tight to ensure ground continuity.  To prevent concrete entry, seal EMT set screw fittings with tape, pack outlet boxes and cap conduit terminations both in boxes and stub-ups.  Apply Polykin #940 tape to the conduit 152 mm both sides of the point of leaving slab. 
	.6 Do not place conduit in concrete slabs in which slab thickness is less than four times conduit diameter.  Place conduits larger than this size under floor.  Conduits to have minimum 25 mm concrete cover. 
	.7 Organize conduit in slabs to minimize crossovers.  Obtain approval and minimum concrete cover required from the Contract Administrator prior to installing conduits in slabs. 
	.8 At all recessed panels cap 2 to 25 mm and 4 to 19 mm empty conduits from panel into ceiling above and below for future use. 
	.9 Provide Brady underground warning tapes 300 mm below grade above all underground conduits.  Tape shall be yellow warning tape, 150 mm wide. 
	.10 Where conduits or ducts enter or exit concrete structures below grade provide 16 mm x 1500 mm steel reinforcing dowels to prevent shearing.  Extend dowel 1000 mm beyond concrete and band conduit to dowel.  The first 3 m length of conduit extending from the structure to be Polykin wrapped rigid steel. 
	.11 Where conduit is installed in floor slabs to run up at equipment or motors, carefully check all conduit locations.  Verify conduit locations for mechanical equipment from shop drawings or detail drawings.  Brace all stub-ups.  Stub-ups shall be rigid steel. 
	.12 Where steel conduit is required to be bent, do not heat, and do not bend conduit in such a way as to reduce pipe cross section area at any point.  Radii of bends shall be as per Canadian Electrical Code. 
	.13 For all runs of conduits, do not include more than equivalent of four   quarter bends.  Provide conduit fittings, pullboxes and junction boxes where necessary.  Pulling elbows shall not be used except by special permission.  
	.14 Where possible, install conduits so that they are not trapped, cap turned up conduits to prevent the entrance of dirt of moisture during construction.  Swab out conduit and thoroughly clean internally before wires and cables are pulled. 
	.15 Take extreme care in reaming ends of all conduit to ensure a smooth interior finish that will not damage the insulation of the wires. 
	.16 Use insulated non-metallic bushings on all conduit terminations. 
	.17 Ensure electrical continuity in all conduit systems. 
	.18 All conduit shown exposed in finished areas is to be free of unnecessary labels and trade marks. 
	.19 Install a 40 kg test line in all conduits left under the Contract including those which others will pull cables, wires, etc. 
	.20 Conduits and ducts crossing building expansion joints shall have conduit expansion fittings to suit the type of conduit used, and shall be Crouse-Hinds, Scepter, or approved fitting. 
	.21 Seal conduits with duct seal where conduits are run between heated and unheated areas.  Where conduits, cables, or cable trays pierce fire separations, seal openings with Dow Corning 3-6548 sealant or approved equal. 
	.22 Where conduits pass through walls, they shall be grouped and installed through openings.  After all conduits shown on the drawings are installed, wall openings shall be closed with material compatible with the wall construction.  Review size and quantity of conduit sleeves with the Contract Administrator. 
	.23 Where drawings show conduit designations, these conduits shall be identified at each point of termination with Thomas & Betts "Ty-Rap" No. TY532M labels. 
	.24 Where conduit finish is damaged, repair or replace. 
	.25 Use "Condulet" fittings for power and telephone type conduit terminations in lieu of boxes where support is not provided. 
	.26 All branch circuit wiring, home-runs, communication and data to be minimum 20 mm diameter unless otherwise stated. 
	.27 Provide necessary flashing and pitch pockets, making watertight joints where conduits pass through roof or watertight membranes. 
	.28 Where panelboard branch circuit conduits are amalgamated, size shall not exceed 25 mm diameter. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Provide a complete system of wiring, making all connections necessary for the installation shown on Drawings. 

	1.2 References, Codes and Standards 
	.1 CSA C22.2 No. 0.3, Test Methods for Electrical Wires and Cables. 
	.2 Install and rate power cables in accordance with the Canadian Electrical Code requirements or in accordance with ICEA requirements where permissible. 

	1.3 Product Data 
	.1 Submit product data in accordance with Section 16010 – Electrical General Requirements. 

	2. PRODUCTS 
	2.1 Building Wires 
	.1 Minimum conductor size #12 AWG  
	.2 Conductors:  stranded for 10 AWG and larger.  Minimum size:  12 AWG. 
	Copper conductors: size as indicated, with 600 V insulation of chemically XLPE material rated RW90. 

	2.2 Teck Cable 
	.1 Minimum conductor size #12 AWG  
	Conductors: 
	.1 Grounding conductor: copper. 
	.2 Circuit conductors: copper, size as indicated. 

	.3 Insulation: 
	Chemically cross-linked thermosetting polyethylene rated type RW90, 600 V. 

	.4 Inner jacket: PVC material. 
	.5 Armour: interlocking aluminum. 
	Overall covering: thermoplastic PVC material. 
	.7 Fastenings: 
	.1 One hole malleable iron straps to secure surface cables 50 mm and smaller.  Two hole steel straps for cables larger than 50 mm. 
	.2 Channel type supports for two or more cables at 1500 mm centers. 
	.3 Six mm diameter threaded rods to support suspended channels. 

	.8 Connectors: 
	Watertight approved for TECK cable. 


	2.3 Control Cables 
	.1 Type LVT: 2 soft annealed copper conductors, sized as indicated, with thermoplastic insulation, and outer covering of thermoplastic jacket. 
	Low energy 300 V control cable: solid stranded annealed copper conductors sized as indicated, with PVC insulation type TW with shielding of wire braid  over each pair and overall covering of PVC jackets. 
	.3 600 V type: Stranded annealed copper conductors, sizes as indicated with PVC insulation type R90, XLPE type with shielding of wire braid each pair of conductors and overall covering of thermoplastic jacket interlocked armour and jacket over sheath of PVC. 

	2.4 Luminaire Wire 
	.1 Type TEW: Copper conductors, #14 AWG, with thermoplastic and asbestos insulation, flame retardant, heat and moisture resistant, rated 600 V, 105oC. 


	3. EXECUTION 
	3.1 Installation of Building Wires 
	.1 Install wiring as follows: 
	.1 In conduit systems in accordance with Section 16111 – Conduits, Conduit Fastenings and Conduit Fittings. 
	.2 In trenches in accordance with Section 16106 – Installation of Cables in Trenches and in Ducts. 


	3.2 Installation of Teck Cable 0 - 1000 V 
	.1 Install cables. 
	.2 Group cables wherever possible on channels. 
	.3 Install cable in trenches in accordance with Section 16106 – Installation of Cables in Trenches and in Ducts. 
	.4 Terminate cables in accordance with Section 16151 – Wire and Box Connectors. 

	3.3 Installation of Aluminum Sheathed Cable 
	.1 Group cables wherever possible on channels. 
	.2 Install cable in trenches in accordance with Section 16106 – Installation of Cables in Trenches and in Ducts. 
	.3 Lay cable in cabletroughs in accordance with Section 16114 – Cable Trays. 
	.4 Terminate cables in accordance with Section 16151 – Wire and Box Connectors. 

	3.4 Installation of Control Cables 
	.1 Install control cables in conduit, underground ducts or by direct burial. 
	.2 Ground control cable shield. 

	3.5 Installation of Luminaire Wire 
	.1 Run wires from outlet boxes through luminaire raceways, splice and connect in raceways.  Connect continuous rows of luminaires to circuit without breaking conductors. 

	3.6 Workmanship 
	.1 Before pulling wire, ensure conduit is dry and clean.  If moisture is present, thoroughly dry out conduits; vacuum if necessary.  To facilitate pulling, recognized specially manufactured wire pulling lubricants may be used.  Do not use grease.  Employ suitable techniques to prevent damage to wire when ambient temperature is below the minimum permitted for each insulation type.  Do not pull wires into incomplete conduit runs. 
	.2 Installation to be free of opens and grounds.  Before energization, measure insulation resistance and comply with the Canadian Electrical Code.  Submit data sheet with values measured. 
	.3 Do not install any conductor smaller than #12 AWG, except where specifically indicated otherwise, i.e. for fire alarm system station circuits, P.A. wiring, etc. 
	.4 Provide sizes of conductors as shown on Drawings.  Voltage drop from lighting panels to farthest outlet must not exceed 2% at full load in any case.  Advise   Contract Administrator if problem is foreseen. 
	.5 Exercise care in stripping insulation from wire.  Do not nick conductors. 

	3.7 Identification, Coding and Balancing 
	.1 For branch circuit wiring, follow identification system shown on the Drawings and as specified in Section 16010 – Electrical General Requirements. 
	.2 Connect single phase equipment to minimize imbalance on feeders.  Adjust branch circuiting shown as required for optimum balancing.  Record all changes on "record" drawings. 
	.3 Colour code all feeders at all terminations, at all points where taps are made, and at all panelboards, switchboards, motor control centres, etc.  Use two wraps of 3M #471 plastic film tape 48 mm wide. 
	.4 Conductors sized No. 10 and smaller are required to be factory coloured, not taped on Site. 
	.5 For direct current wiring use red for positive and black for negative. 

	3.8 Testing 
	.1 All power and control wiring shall be tested for insulation resistance value with a 1000 V megger.  Resistance values shall be as recommended by the cable manufacturer. 
	.2 All wire test results shall be properly tabulated, signed, dated, and submitted to the  Contract Administrator.  
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	1. GENERAL 
	1.1 Work Included 
	.1 Provide a complete system of splitters, junction boxes, pull boxes and cabinets for the installation of wiring and equipment. 

	1.2 Shop Drawings and Product Data 
	.1 Submit Shop Drawings and product data for cabinets in accordance with Section 16010 – Electrical General Requirements. 

	PRODUCTS 
	2.1 Junction Boxes and Pull Boxes, Weatherproof 
	.1 Materials: 
	.1 Cast steel, Crouse Hinds, WBJ Series. 


	2.2 Junction Boxes and Pull Boxes, Indoor Dry Locations 
	.1 Materials: 
	.1 Code gauge sheet steel, welded construction, phosphatized and factory paint finish. 

	.2 Components: 
	.1 For flush mounting, covers to overlap box by 25 mm minimum all around with flush head cover retaining screws. 
	.2 Use rolled edges for surface boxes. 

	.3 Junction boxes mounted in exterior walls shall be complete with box vapour barriers. 

	2.3 Cabinets 
	.1 Materials: 
	.1 Cabinets: Code gauge sheet steel, welded construction, phosphatized and factory paint finish, suitable for field painting. 
	.2 Locks: To match panelboards. 
	.3 Mounting: Galvanized U channel, secured to structure and cabinet, at top and bottom of cabinet. 

	.2 Components: 
	.1 With hinged door and return flange overlapping sides, with handle, lock and catch for surface mounting, size as indicated or to suit. 
	.2 Surface or flush with trim and hinged door, latch and lock and two keys, size as indicated or to suit.  Keyed to match panelboard keys. 


	2.4 Splitters 
	.1 Materials: 
	.1 Code gauge sheet steel, welded construction, phosphatized, and factory paint finish. 

	.2 Components: 
	.1 Formed hinged cover suitable for locking in the closed position. 
	.2 Main and branch lugs to match required size and number of incoming and outgoing conductors as indicated. 
	.3 At least three spare terminals on each set of lugs in splitters less than 400 A. 



	3. EXECUTION 
	3.1 Installation 
	.1 Junction Boxes and Pull Boxes: 
	.1 Supply all pull boxes and junction boxes shown on the drawings or required for the installation. 
	.2 Identify with system name and circuit designation as applicable. 
	.3 Size in accordance with the Canadian Electrical Code, as a minimum. 

	.2 Cabinets: 
	.1 Mount cabinets with top not greater than 1980 mm above finished floor, coordinated with masonry, panelboards, fire hose cabinets and similar items.  Securely fasten backboards to cabinet interiors. 
	.2 Install terminal block where indicated. 

	.3 Splitters 
	.1 Install splitters and mount plumb, true and square to the building lines. 
	.2 Extend splitters full length of equipment arrangement except where indicated otherwise. 

	.4 Identification 
	.1 Provide equipment identification in accordance with Section 16010 – Electrical General Requirements. 
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	1. GENERAL 
	Work Included 
	.1 Provide a complete system of boxes for the installation of wiring and equipment. 

	1.2 References 
	.1 CSA C22.1-Canadian Electrical Codes, Part 1. 

	2. PRODUCTS 
	2.1 Outlet and Conduit Boxes General 
	.1 Size boxes in accordance with CSA C22.1. 
	.2 102 mm square or larger outlet boxes as required for special devices. 
	.3 Gang boxes where wiring devices are grouped. 
	.4 Blank cover plates for boxes without wiring devices. 
	.5 Combination boxes with barriers where outlets for more than one system are grouped. 

	2.2 Outlet Boxes for Metal Conduit 
	.1 Materials: 
	.1 Surface or recessed concealed type: Die formed steel, hot dip galvanized, 3.95g/m2 minimum zinc coating. 
	.2 Surface mounting exposed: Cast ferrous for threaded conduit, with attached lugs, corrosion resistant two coats finish. 

	.2 Components: 
	.1 Outlets boxes, mounted on concrete: 
	.1 Wall outlets, surface, exposed mounting or used for outdoor outlets: One or more gang, Crouse-Hinds FS series or FD series, condulet. 
	.2 Covers: Unless wiring devices and plates are mounted, provide blank canopy covers to match boxes. 



	2.3 Outlet Boxes for Rigid PVC Conduit 
	.1 Materials: 
	.1 Rigid PVC boxes and fittings:  Unplasticized PVC. 


	2.4 Conduit Boxes 
	Cast FS or FD Feraloy boxes with factory-threaded hubs and mounting feet for surface wiring of switches and receptacle. 

	2.5 Fittings - General 
	.1 Bushing and connectors with nylon insulated throats. 
	.2 Conduit outlet bodies for conduit up to 32 mm and pull boxes for larger conduits. 


	3. EXECUTION 
	3.1 Installation 
	Support boxes independently of connecting conduits. 
	.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris during construction.  Remove upon completion of work. 
	.3 Provide correct size of openings in boxes for conduit, and armoured cable connections.  Reducing washers are not allowed. 
	.4 Install all outlets surface mounted as required for the installation. 
	.5 Surface mount on unfinished areas. 
	.6 Do not distort boxes during installation.  If boxes are distorted, replace with new boxes. 
	.7 Do not use sectional boxes. 
	.8 Provide boxes sized as required by the Canadian Electrical Code. 
	.9 Ceiling outlet boxes shall be provided for every surface mounted fixture or row of fixtures installed on suspended "hard" ceilings. 
	.10 Primary bushings in termination box for cable connection. 
	.11 Secondary bushings in termination box for bus duct connection. 
	.12 Control junction box. 
	.13 Stainless steel nameplate and connection diagram. 
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	1. GENERAL 
	1.1 Work Included 
	.1 Provide and connect all wiring devices for the complete installation. 

	2. PRODUCTS 
	2.1 Manufacturer 
	.1 Wiring devices to be of one manufacture throughout the Work. 
	.2 Manufacturers shall be Hubbell, Leviton, or Pass & Seymour. 

	2.2 Devices 
	.1 The catalogue numbers shown below are for the particular manufacturer's series and all necessary suffixes shall be added for the requirements as stated.  All devices shall be specification grade minimum and wherever possible shall be of the same manufacture. 
	.2 Devices to be brown with  galvanized steel coverplates for surface mounted devices. 

	2.3 Switches 
	.1 120-277 V, 20 A, single and double pole, three and four-way: As Hubbell No. 1221, 1222, 1223 and 1224. 
	.2 Manually - operated general purpose AC switches shall have the following features: 
	.1 Terminal holes approved with AWG #10 wire. 
	.2 Silver alloy contacts. 
	.3 Urea or melamine molding for parts subject to carbon tracking. 
	.4 Suitable for back and/or side wiring. 


	2.4 Receptacles 
	.1 Duplex 15 A, 120 V, 3 wire, ivory, U-ground, as Hubbell No. 5252, with the following features: 
	Brown urea molded housing. 
	.2 Suitable for #10 AWG for back and side wiring. 
	.3 Eight back wired entrances, four side wiring screws. 
	.4 Break-off links for use as split receptacles. 
	.5 Triple wipe contacts and rivetted grounding contacts. 

	.2 Duplex 15 A, 120 V, 3 wire, ivory, U-ground ground fault receptacle, as Hubbell No. GF 5261. 

	2.5 Coverplates 
	.1 Provide coverplates for all wiring devices 
	.2 For exterior locations use weatherproof double lift spring - loaded cast aluminum coverplates, complete with gaskets for single receptacles or switches. 
	.3 For ordinary locations use sheet steel utility box cover for wiring devices installed in surface mounted utility boxes. 
	.4 For ordinary locations use stainless steel 1 mm thick coverplates on all wiring devices mounted in flush-mounted outlet boxes unless otherwise specified. 
	.5 Use gasketted DS cast covers on FS and FD type boxes. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install single throw switches with handle in the "UP" position when switch closed. 
	.2 Install switches vertically in gang type outlet box when more than one switch is required in one location. 
	.3 Mount switches on the latch side of the doorway as close as possible to door frame unless otherwise indicated on drawings. 
	.4 Install receptacles vertically in gang type outlet box when more than one receptacle is required in one location. 
	.5 Where split receptacle has one portion switched, mount vertically and switch upper portion. 
	.6 Protect cover plate finish with paper or plastic film until all painting and other work is finished, then remove paper. 
	.7 Install suitable common coverplates where wiring devices are grouped.  Do not distort plates by tightening screws excessively. 
	.8 Wherever possible, mount equipment in a straight line at a uniform mounting height, coordinated with other equipment and materials. 
	.9 Mounting dimensions are to the centre of the devices.  Final instructions on mounting heights shall be given by the Contract Administrator.  The above shall be used as a guide, but shall be subject to final verification prior to installation. 
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	GENERAL 
	1.1 Work Included 
	.1 Provide a complete system of wiring, making all connections necessary for the installation shown on Drawings. 

	1.2 Special Codes 
	.1 Install and rate power cables in accordance with the Canadian Electrical Code requirements, or in accordance with IPCEA requirements where permissible. 

	1.3 References 
	.1 CSA C22.2 No. 65 Wire Connectors. 
	.2 EEMAC 1Y-2, Bushing Stud Connectors and Aluminum Adapters (1200 A Maximum Rating). 

	2. PRODUCTS 
	2.1 Materials 
	.1 Pressure type wire connectors: with current carrying parts same material as conductors sized to fit the conductors as required. 
	.2 Fixture type splicing connectors: with current carrying parts same material as conductors sized to fit the conductors 10 AWG or less. 
	.3 Bushing stud connectors: to EEMAC 1Y-2 to consist of: 
	.1 Connector body and stud clamp for stranded copper conductors. 
	.2 Clamp for stranded copper conductors. 
	.3 Stud clamp bolts. 
	.4 Bolts for copper conductors.  
	.5 Sized for conductors as indicated. 

	.4 Clamps or connectors for aluminum sheathed cable, flexible conduit, as required. 

	2.2 Wire Connectors 
	.1 Use 3M “Scotchlock”, self-insulated connectors for hand twist wire joints for lighting, small power, and control wiring. 
	.2 Use T & B Marrette set-screw two piece pressure type connector for terminating #10 AWG and smaller motor connections. 
	.3 Terminate conductors #8 AWG and larger with Thomas & Betts Colour-Keyed compression connectors Series 54000, or on lugs provided with equipment. 
	.4 Thomas & Betts “KOPR-SHIELD” compound Series CP8 on all terminations for compression connectors. 


	3. EXECUTION 
	3.1 Installation 
	.1 Remove insulation carefully from ends of conductors and: 
	.1 Install mechanical pressure type connectors and tighten screws with appropriate compression tool recommended by the Manufacturer.  Installation shall meet secureness tests in accordance with CSA C22.2 No. 65. 
	.2 Install fixture type connectors and tighten.  Replace insulating cap. 
	.3 Install bushing stud connectors in accordance with EEMAC 1Y-2. 


	3.2 Wire Connectors 
	.1 Select hand twist connectors for wire size and install tightly on conductors. 
	.2 Brush “KOPR-SHIELD” compound on terminations for compression connectors as recommended by the Manufacturer. 
	.3 Install compression connectors using methods and tools recommended by the Manufacturer. 
	.4 Do not install stranded conductors under screw terminals unless compression lugs are installed. 
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	1. GENERAL 
	1.1 Description 
	.1 Supply and Install a complete grounding system.  Securely and adequately ground all components of the electrical system in accordance with the requirements of all related sections in the latest Canadian Electrical Code and the local Electrical Inspection Branch. 
	.2 The system to consist of cables, ground rods, supports, and all necessary materials and inter connections to provide a complete system.  Ensure measured resistance to ground of the network does not exceed 3 ohms. 
	.3 Run all above ground grounding conductors in conduit as per Drawings. 

	2. PRODUCTS 
	.1 Cables 2/0 and larger to be connected to ground bars via Cadweld exothermic weld. 
	.2 All ground wires:  stranded copper TWH complete with a green jacket. 
	.3 Ground rods: 20 x 3000 mm copper clad steel.  
	.4 Cable to pipe connectors: made with Burndy GAR connectors. 
	.5 Supply and Install ground bars as indicated on Drawings. 


	3. EXECUTION 
	3.1 Grounding - General 
	.1 Ground all frames and metallic enclosures of all electrical equipment and electrically operated equipment through the conduit system via a ground wire. 
	.2 Ground all lighting poles, parking pedestals and panel boards by grounding conductors sized as specified on Drawings and in accordance with the Canadian Electrical Code.  Ground wire shall be run back to the panel from which the device is fed.  Terminate the ground wire at each end with an appropriate grounding lug and connect to the equipment ground bus.  Ground wire to be green TWH. 
	.3 Ground all sub panels such as lighting panels, local distribution panels, etc. with a green ground wire run back to the panel from which it is fed.  Size the ground conductor according to the Canadian Electrical Code. 
	.4 Ensure all bolted connections are accessible. 
	.5 Include a separate green ground wire in all power conduits including branch circuit wiring sized to Table 16, Canadian Electrical Code. 
	.6 Bond expansion joints and telescoping sections of raceways using jumper cables as per Canadian Electrical Code. 
	.7 Use Burndy compression connectors for all grounding splices and terminations unless otherwise shown on the Drawings.  For bolted ground connections use Burndy Engineering Company's "Durium". 
	.8 Install rigid conduit sleeves where ground wires pass through concrete slabs. 
	.9 Provide conduit installed buried in earth or installed in or under grade floor slabs with separate ground wire installed, whether the conduits are metal or not. 
	.10 Ground all utility services to the electrical system ground. 
	.11 Ground all metal fences and gates 
	.12 Selected ground rods shall be accessible with ground wells as shown on Drawings 
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	1. GENERAL 
	1.1 Work Included 
	.1 Supply and Install all hangers, supports and inserts for the installation shown on the Drawings and specified herein, as necessary to fasten electrical equipment securely to the building structure. 

	2. PRODUCT 
	2.1 Framing and Support System 
	.1 Materials: 
	.1 Intermediate duty supporting structures: Aluminum strut channel together with the Manufacturers connecting components and fasteners for a complete system. 
	.2 Heavy duty supporting structures: Fabricated from welded steel structural members and hot dipped galvanized before installation. 
	.3 Nuts, bolts, machine screws: Stainless steel. 


	2.2 Concrete and Masonry Anchors 
	.1 Materials: Hardened steel inserts, zinc plated for corrosion resistance.  Epoxy adhesive type. 
	.2 Components: Non-drilling anchors for use in predrilled holes, sized to safely support the applied load with a minimum safety factor of 4. 
	.3 Manufacturer: Hilti (Canada) Limited. 

	2.3 Non-Metallic Anchors 
	.1 Material: Plastic anchors for sheet metal screws. 
	.2 Manufacturer: Fischer. 

	2.4 Conduit Supports 
	.1 General: Malleable iron one-hole conduit straps where exposed to weather.  Stamped steel two-hole straps indoors. 
	.2 Structural Steel: Crouse-Hinds “Wedgetite” supports or equivalent manufactured by Appleton. 
	.3 Masonry, concrete, stone, etc.: Anchors. 
	.4 Title: Toggle bolts. 
	.5 Metal studs, ceiling hangers, etc.: “Caddy-Clips”. 
	.6 Unistrut: Unistrut conduit clamps. 

	2.5 Cable Supports and Clamps 
	.1 General: As per conduit supports, except that for single conductor cables, use suitable non ferrous, or approved stainless steel or aluminum clamps. 


	3. EXECUTION 
	3.1 General 
	.1 Do not cut or drill beams, joists or structural steel unless written permission of the Contract Administrator is obtained. 
	.2 Distance between conduit or cable supports not to exceed code requirements. 
	.3 Supports to be suitable for the real loads imposed by equipment. 
	.4 Supports to be securely fastened, free from vibration and excessive deflection or rotation.  Maximum deflections are 4 mm over a 1 m span and 8 mm over a 2 m span. 
	.5 Install fastenings and supports as required for each type of equipment cables and conduits, and in accordance with Manufacturer’s installation recommendations. 
	.6 Provide conduit rack with 25% spare capacity for multiple runs. 
	.7 Provide channel support with fittings for vertical runs of conduit and cables. 

	3.2 Installation 
	.1 Secure equipment to tile and plaster surfaces with lead anchors. 
	.2 Secure equipment to poured concrete and concrete masonry with adhesive anchors. 
	.3 Secure equipment to hollow masonry walls or suspended ceilings with toggle bolts. 
	.4 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps designed as accessories to basic channel members. 
	.5 Fasten exposed conduit or cables to building construction or support system using straps. 
	.1 One-hole malleable iron or steel straps to secure surface conduits and cables 50 mm and smaller. 
	.2 Two-hole steel straps for conduits and cables larger than 50 mm. 
	.3 Beam clamps to secure conduit to exposed steel work. 

	.6 Suspended support systems: 
	.1 Support individual cable or conduit runs with 6 mm diameter threaded rods and spring clips. 
	.2 Support two or more cables or conduits on channels supported by 6 mm diameter threaded rod hangers where direct fastening to building construction is impractical. 

	.7 Use plastic anchors for light loads only.  Use metal anchors for all other loads. 
	.8 Shot driven pins may only be used with written approval of the Contract Administrator. 
	.9 Use round or pan head screws for fastening straps, boxes, etc. 
	.10 Do not support heavy loads from the bottom chord of open web steel joists. 
	.11 Support outlet boxes, junction boxes, panel tubs, etc., independent of conduits running to them.  Support conduits within 600 mm of outlet boxes.  Support surface mounted panel tubs with a minimum of four 6 mm fasteners. 
	.12 For surface mounting of two or more conduits use channels at 1.5 m oc spacing. 
	.13 Provide metal brackets, frames, hangers, clamps and related types of support structures where indicated or as required to support conduit and cable runs. 
	.14 Ensure adequate support for raceways and cables dropped vertically to equipment where there is no wall support. 
	.15 Do not use wire lashing or perforated strap to support or secure raceways or cables. 
	.16 Do not use supports or equipment installed for other trades for conduit or cable support except with permission of other trade and approval of the Contract Administrator. 
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	GENERAL 
	1.1 Shop Drawings 
	.1 Submit Shop Drawings in accordance with Section 16010 – Electrical General Requirements. 
	.2 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity and enclosure dimension. 

	2. PRODUCTS 
	2.1 Panelboards 
	.1 Panelboards: product of one manufacturer. 
	.1 Install circuit breakers in panelboards before shipment. 
	.2 In addition to CSA requirements manufacturer's nameplate must show fault current that panel including breakers has been built to withstand. 

	250 V panelboards: bus and breakers rated for 10 kA (symmetrical) interrupting capacity or as indicated. 
	600 V panelboards: bus and breakers rated for 14 kA (symmetrical) interrupting capacity or as indicated. 
	.4 Sequence phase bussing with odd numbered breakers on left and even on right, with each breaker identified by permanent number identification as to circuit number and phase. 
	.5 Panelboards: mains, number of circuits, and number and size of branch circuit breakers as indicated. 
	.6 Two (2) keys for each panelboard and key panelboards alike. 
	.7 Copper bus with neutral of same ampere rating as mains. 
	.8 Mains: suitable for bolt-on breakers. 
	.9 Trim with concealed front bolts and hinges. 
	.10 Trim and door finish: baked grey enamel.  
	.11 Integral TVSS as per Section 16480 – Power Surge Protectors. 

	2.2 Breakers 
	.1 Breakers: to Section 16477 – Moulded Case Circuit Breakers. 
	.2 Breakers with thermal and magnetic tripping in panelboards except as indicated otherwise. 
	.3 Main breaker: Separately mounted on top or bottom of panel to suit cable entry.  When mounted vertically, down position should open breaker. 
	.4 Lock-on devices for 10% of 15 A breakers installed as indicated.  Turn over unused lock-on devices to City. 

	2.3 Equipment Identification 
	.1 Provide equipment identification in accordance with Section 16010 – Electrical General Requirements. 
	.2 Nameplate for each panelboard size 4 engraved as indicated. 
	.3 Complete circuit directory with typewritten legend showing location and load of each circuit. 


	3. EXECUTION 
	3.1 Installation 
	.1 Locate panelboards as indicated and mount securely, plumb, true and square, to adjoining surfaces. 
	.2 Install surface mounted panelboards on 40mm galvanized U channel.  Where practical, group panelboards. 
	.3 Mount panelboards to height specified in Section 16010 – Electrical General Requirements or as indicated. 
	.4 Connect loads to circuits. 
	.5 Connect neutral conductors to common neutral bus with respective neutral identified. 
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	GENERAL 
	1.1 Product Data 
	.1 Submit product data in accordance with Section 16010 – Electrical General Requirements. 
	.2 Include time-current characteristic curves for breakers with interrupting capacity of 22,000 A symmetrical (rms) and over at system voltage. 

	2. PRODUCTS 
	2.1 Breakers General 
	Bolt-On Moulded Case Circuit Breaker:  Quick-make, quick-break type, for manual and automatic operation with temperature compensation for 40°C ambient. 
	Common-Trip Breakers:  With single handle for multi-pole applications. 
	.3 Magnetic instantaneous trip elements in circuit breakers to operate only when value of current reaches setting.  Trip settings on breakers with adjustable trips to range from 3 to 8 times current rating. 
	.4 Circuit breakers with interchangeable trips as indicated. 

	2.2 Thermal Magnetic Breakers [Design A] 
	.1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic tripping devices to provide inverse time current tripping and instantaneous tripping for short circuit protection. 

	2.3 Magnetic Breakers [Design B] 
	.1 Moulded case circuit breaker to operate automatically by means of magnetic tripping devices to provide instantaneous tripping for short circuit protection 

	2.4 Enclosure for Individually Mounted Breakers 
	.1 Enclosure shall be CSA code gauge galvanized steel, hinged door, front mounted external operating handle, lockable in “off” position, EEMAC-1 unless shown otherwise.  Use EEMAC-12, for industrial application, enclosure for wet environment or as shown “WP” on drawings.  Increase enclosure size above standard for large cables. 
	.2 Where distribution system has grounded neutral conductor, provide neutral bar, with ampere rating equal to breaker/switch rating in enclosure. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install circuit breakers as indicated. 
	.2 Identification:  Provide lamicoid plate on each breaker showing voltage, source of supply and load being fed - 120/208 V, 3 phase, 4W fed from LDP No.1 to Splitter Trough No. 1. 
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	1. GENERAL 
	1.1 Related Work 
	.1 Section 16010 – General Electrical Requirements 
	.2 Section 16471 – Panelboards - Breaker Type 

	1.2 System Description 
	.1 A transient voltage surge suppressor for the protection of downstream electronic equipment connected to the building power supply.  The specified unit shall be compatible with non linear loads and shall provide effective high-energy transient voltage suppression, surge current diversion and high-frequency electrical noise filtering while connected in parallel with a facility’s distribution system.  The filtering unit shall utilize non-linear voltage dependent metal oxide varistors or selenium cells.  The suppression system’s components shall not utilize gas tubes, spark gaps, or silicon avalanche diodes.  The device shall be referred to as a TVSS filter for the purpose of this document and drawings. 

	2. PRODUCT 
	2.1 Operation and Environment 
	.1 Voltage:   The TVSS devices shall be suitable for the voltage and systems configuration as indicated on the single line diagram(s). 
	.2 Maximum Continuous Operating Voltage (MCOV):   The MCOV of the suppressor unit shall be greater than 125% for 120/208 V systems and 115% for 347/600 V systems. 
	.3 Protection Modes:   Transient voltage surge suppression paths shall be provided for all possible common and normal modes (between each line and ground, neutral and ground, line to line and each line and neutral).  The primary suppression path shall not be to ground. 

	2.2 Suppression Component 
	2.3 Filtering 
	.1 TVSS shall contain a high frequency extended range tracking filter. 
	.2 Noise attenuation (45 dB @ 1`00 kHz. 
	.3 Main entrance panel application effective filtering bandwidth - 180 Hz to 50 Mhz.  Branch panel application effective filtering bandwidth - 1 kHz to 50 Mhz.  Plug-in/Cord - Connected Individual Equipment application effective filtering bandwidth - 100 kHz to 100 Mhz. 

	2.4 Panelboard Component (Integrated TVSS Panel) 
	.1 Main Bus:  The device shall have a copper, tin plated main bus. 
	.2 Circuit Breakers:  Are to be of the over center toggle mechanism type which use bolt-on connectors to line side panelboard connectors. 
	.3 Panelboard Enclosure:  The panelboard shall be provided in an EEMAC 1 enclosure.  The TVSS/filter status indicators shall be visible without the need to open the panelboard door.  A lockable door shall be provided to limit access to authorized personnel only.  Trim assembly shall be tamper proof.  The trim (doors) shall be finished in grey ASA61 paint. 
	.4 Neutral Bus:  The unit shall be equipped with a copper 100% rated neutral bus, which shall include a sufficient quantity of solderless type lugs to service the total unit circuit capacity. 
	.5 Wiring Gutters:  The integrated TVSS filtering panel shall be equipped with a complete perimeter wiring gutter with a cross-sectional dimensions of not less that 12,200 mm². 
	.6 Safety and Insulated/Isolated Ground Bus:  The integrated filter panel shall have a safety and insulated/isolated ground bus equipped with solderless type lugs of quantity to sufficiently service the circuit loads. 

	2.5 General Features 
	.1 The integrated TVSS panel shall be factory installed and connected to the bus bar. 
	.2 Connectors:  Terminals shall be provided for all the necessary input and output power and ground connections on the TVSS. 
	.3 Enclosure:  The specified system shall be provided in a heavy duty NEMA 12 dust tight enclosure with no ventilation openings for maintenance and branch panel applications.  Indication of surge current module status shall be visible without opening the door. 
	.4 Internal Connections:  All surge current diversion connections shall be by way of low impedance wiring.  Surge current diversion components shall be wired for reliable low impedance connections.  No plug-in component modules, quick disconnect terminals or printed circuit boards shall be used in surge suppression paths. 
	.5 Unit Status Indicators:  Red status indicators shall be provided on the hinged front cover to indicate unit phase status.  The absence of the red light shall reliably indicate that one or more surge current diversion phases have failed and that service is needed to restore full operation. 
	.6 Fuses:  The unit shall utilize internal fuses rated with a minimum interrupting capability of 200,000 A or greater. 
	.7 Identification:  The unit shall include manufacturer’s nameplate, UL rating, and a CSA approval on the exterior enclosure. 
	.8 Testing:   Testing at each unit shall include assurance checks, “Hi-Pot” test at two times rated voltage plus 1000 V per UL requirements, and operation and calibration tests. 

	2.6 Approved Manufacturers 

	3. EXECUTION 
	3.1 Installation 
	.1 Install with Manufacturer’s recommended conductors tapped from the electrical service switchboard conductor system.  Conductors are to be as short and straight as possible.  Input conductors to the TVSS shall be twisted together to reduce impedance during high frequency filtering. 
	.2 An appropriately sized manual safety disconnect shall be supplied and installed before and in line with the TVSS from the electrical service for the purpose of electrically isolating the device from the system should service be required without interrupting the main service.  Coordinate required disconnect ampacity with TVSS manufacturer. 
	.3 The TVSS should be following the Manufacturer’s recommended practices as outlined in the manufacturer’s installation and Maintenance Manual and in compliance with all applicable electrical codes. 
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	1. GENERAL 
	1.1 Description 
	.1 Supply and Install contactors as indicated on drawings and specified herein to ensure a complete operational system. 
	.2 This Specification covers contactors for voltages up to 600 V.  Refer to drawings for voltage, amperage, number of poles, and auxiliary contacts. 

	1.2 Product Data 
	.1 Submit product data in accordance with 01300 – Submittals. 

	2. PRODUCTS 
	2.1 Contactors 
	.1 Contactors:  to EEMAC No.1CS. 
	Mechanically held controlled by pilot devices as indicated and rated for type of load controlled.  Base this rating on incandescent or non-inductive loading for continuous operation.  Half size contactors not accepted.  For all contactors use 120 V operating coils. 
	Breaker combination contactor as indicated. 
	.4 Complete with 2 normally open and 2 normally closed auxiliary contacts unless indicated otherwise. 
	.5 Mount in CSA Enclosure 1 unless otherwise indicated. 
	.6 Include the following options in cover: 
	Red indicating lamp 
	Stop-Start push-button 
	Hand-Off-Auto selector switch 

	.7 Control transformer: To Section 16825 - Control Devices, in contactor enclosure. 

	2.2 Equipment Identification 
	.1 Provide equipment identification in accordance with Section 16010 – Electrical General Requirements. 
	.2 Provide a nameplate indicating name of load controlled. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install contactors and connect auxiliary control devices where indicated on drawings and specified herein. 
	.2 Mount contactors separately in suitable enclosures rated for the area in which they are to be installed. 




	16825.doc
	GENERAL 
	1.1 Work Included 
	.1 Control equipment such as (a) pushbutton stations, indicating lights, control and relay panels, are provided under this Specification to form complete control system in conjunction with (b) such items as MCCs, starters, and (c) items provided under Division 15 i.e., pressure flow, float, solenoid valves, panels, pneumatic electric switches, transducers, duct and space thermostats (except heating systems). Some or all of preceding items are interconnected under Part 3 of this specification.  Specify control components and assemblies, relative work and interface between Divisions 15 and 16. Ensure work required to be performed is indicated on layout drawings, diagrams and motor starter and control list. 

	1.2 Shop Drawings 
	.1 Submit Shop Drawings in accordance with Section 16010 – Electrical General Requirements. 
	.2 Include schematic, wiring, interconnection diagrams. 

	2. PRODUCTS 
	2.1 AC Control Relays 
	.1 Convertible contact type: contacts field convertible from NO to NC, electrically held with sliding barrier to permit access to contacts only or coil only, 3-4 poles. Coil rating: 120 V. Contact rating: 120 V, min 3 A. 
	.2 Sealed contact type: electrically held with 3-4 poles and front mounted contact block.  Coil rating: 120 V. Contact rating: 120 V, min 3 A. 
	.3 Universal pole type: electrically held with 3-4 poles, convertible from NO to NC by changing wiring connections. Coil rating:120 V. Contact rating: 120 V, min 3 A. 
	.4 Fixed contact type: heavy duty with 3-4 poles. Coil rating: 120 V. Contact rating: 120 V, min 3 A. 

	2.2 Relay Accessories 
	.1 Standard contact cartridges: normally-open - convertible to normally-closed in field. 

	2.3 Sealed Contact Oiltight Limit Switches 
	.1 Lever type switches: roller operated, double pole, double throw. Contact rating: EEMAC B 600. 
	.2 Push type switches: actuated by rod located on tip  or side of operating head, spring return double pole, double throw. Contact rating: EEMAC B-600. 
	.3 Wobble stick cat whisker type switches: actuated by rod  or stick extending from tip of operating head. Moving rod in any direction operates contacts. Double pole, double throw. Contact rating: EEMAC B-600. 
	.4 Lever operated: time delay switch: adjustable time delay from 1/2 s to 15 s plus 25%. Contact rating: EEMAC B-600. 
	.5 Plug-in construction switches: CSA Type 4, lever or push type, contact rating: EEMAC A 600. 

	2.4 Solid State Timing Relays 
	.1 Construction: ac operated electronic timing relay with solid-state timing circuit to operate output contact. Timing circuit and output contact completely encapsulated to protect against vibration, humidity and atmospheric contaminants. 
	.2 Operation: on-delay or off-delay. 
	.3 Potentiometer: self contained to provide time interval adjustment. 
	.4 Supply voltage: 120 V, ac, 60 Hz. 
	.5 Temperature range: minus 20°C to 60°C. 
	.6 Output contact rating: maximum voltage 300 V AC or DC. Current: EEMAC B300. 
	.7 Timing ranges: as required. 

	2.5 Instantaneous Trip Current Relays 
	.1 Enclosure: CSA Type 1 
	.2 Contacts: NO, NC automatic reset with adjustable tripping point. 
	.3 Control: 3 wire, with provision for shorting contacts during accelerating period of motor. 
	.4 Contact rating: EEMAC B600. 

	2.6 Operator Control Stations 
	.1 Enclosure: CSA Type 1, surface mounting: 

	2.7 Pushbuttons 
	Oil tight, operator recessed, or flush, or mushroom type, as required. Black, with 1-NO and 1-NC contacts rated as required. Stop pushbuttons coloured red, provision for padlocking in depressed position. 

	2.8 Selector Switches 
	Maintained or spring return to center position, as required, oil tight, operators standard wing lever, contact arrangement as required, rated 120 V, min 3 A, ac. 

	2.9 Indicating Lights 
	Oil tight, full voltage, LED type, push-to-test, lens colour: as required, supply voltage: 24 V, labels as required. 


	3. EXECUTION 
	3.1 Installation 
	.1 Install pushbutton stations, control and relay panels, control devices and interconnect. 

	3.2 Field Quality Control 
	.1 Perform tests in accordance with Section 16980 – Testing, Adjusting and Balancing of Electrical Equipment and Systems. 
	.2 Depending upon magnitude and complexity, divide control system into convenient sections, energize one section at a time and check out operation of section. 
	.3 Upon completion of sectional test, undertake group testing. 
	.4 Check out complete system for operational sequencing. 
	.5 Submit to Contract Administrator one copy of test results. 
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	1. GENERAL 
	1.1 Related Work 
	.1 Section 16980 – Testing, Adjusting and Balancing of Electrical Equipment and Systems. 

	1.2 Coordination 
	.1 Coordinates starting of electrical equipment and systems with testing, adjusting and balancing, and demonstration and instruction of: 
	.1 Electrical equipment and systems specified in Division 16 
	.2 Mechanical equipment and systems specified in Division 15 
	.3 Other equipment and systems specified in other Divisions 

	.2 Where any equipment or system requires testing, adjusting or balancing prior to starting, ensure that such work has been completed prior to starting of electrical equipment and systems. 

	2. PRODUCTS (NOT USED) 
	3. EXECUTION 
	3.1 Energizing Main Electrical System 
	.1 Prior to energizing main electrical system: 
	.1 Verify supply voltage and phase rotation. 
	.2 Close and open all devices to ensure proper mechanical operation. 


	3.2 Energizing Equipment 
	.1 Prior to energizing equipment provided under other Sections and equipment provided by the City, confirm equipment nameplate data with characteristics of power supply. 




	16980.doc
	1. GENERAL 
	1.1 Intent 
	.1 Except where otherwise specified, arrange and pay for testing, adjusting, balancing, and related requirements specified herein. 
	.2 If test results do not conform with applicable requirements, repair, replace, adjust or balance equipment and systems.  Repeat testing as necessary until acceptable results are achieved. 
	.3 Provide all labour, materials, instruments and equipment necessary to perform the tests specified. 
	.4 All tests shall be witnessed by persons designated by the City, who shall also sign the test documentation. 
	.5 Submit procedures proposed in writing for approval two (2) weeks prior to test. 

	1.2 Related Work 
	.1 Section 16010 – Electrical General Requirements. 
	.2 Section 16960 – Starting of Electrical Equipment Systems. 

	1.3 Manufacturer's Production Test Records 
	.1 If requested, submit copies of production test records for production tests required by EEMAC and CSA standards for manufactured electrical equipment. 

	1.4 Site Testing Reports 
	.1 Log and tabulate test results on appropriate test report forms. 
	.2 Submit forms to Contract Administrator for approval prior to use. 
	.3 Submit completed test report forms as specified, immediately after tests are performed. 

	1.5 Reference Documents 
	.1 Perform tests in accordance with: 
	.1 The Contract Documents 
	.2 Requirements of authorities having jurisdiction 
	.3 Manufacturer's published instructions 
	.4 Applicable CSA, IEEE, IPCEA, EEMAC, and ASTM standards 

	.2 If requirements of any of the foregoing conflict, notify Contract Administrator before proceeding with test and obtain clarification. 

	1.6 Manufacturer's Site Services 
	.1 Arrange and pay for the site services of qualified Manufacturers’ Representatives where Site testing, adjusting, or balancing of electrical equipment or systems' performed by Manufacturer's Representatives are: 
	.1 Specified, or 
	.2 Otherwise required to ensure that electrical equipment and systems are operational in full compliance with the Contract Documents 


	1.7 Sequencing and Scheduling 
	.1 Except where otherwise specified, perform all testing, adjusting, balancing and related requirements specified herein prior to acceptance of the Work. 
	.2 Perform voltage testing and adjusting after user occupancy or utilization of facility. 

	2. PRODUCTS 
	2.1 Test Equipment 
	.1 Provide all equipment and tools necessary to perform testing, adjusting and balancing specified herein and as otherwise required. 


	3. EXECUTION 
	3.1 Testing of Wiring and Wiring Devices 
	.1 All power and control wiring shall be tested for insulation resistance value with a 1000 V megger.  Resistance values shall be as recommended by cable Manufacturer.  Test results shall be properly tabulated, signed, dated and submitted with maintenance manuals. 
	.2 Test service grounding conductors for ground resistance. 
	.3 Test all wiring devices for correct operation. 
	.4 Test all receptacles for proper polarity and circuitry. 

	3.2 Ground Resistance Testing 
	.1 Measure ground resistance with earth test meter to verify compliance with CSA C22.2 No. 0.4 and Canadian Electrical Code. 

	3.3 Load Balance Testing 
	.1 Perform load tests when as many loads as possible, prior to acceptance of the Work, are operable. 
	.2 Turn on all possible loads. 
	.3 Test load balance on all feeders at distribution centres, MCC, and panelboards. 
	.4 If load balance exceeds 15%, reconnect circuits to balance loads. 

	3.4 Voltage Testing and Adjusting 
	.1 Test voltage at all panelboards. 
	.2 Adjust transformer tap settings to compensate for under-voltage or over-voltage conditions, if directed to do so by Contract Administrator. 
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	1. GENERAL 
	1.1 Intent 
	.1 Provide demonstration and instruction sessions to familiarize City's O&M personnel with electrical systems and their O&M. 
	.2 Submit sign off sheets for each system listed prior to Substantial Performance. 
	.3 Complete a motor survey sheet for each motor and submit prior to Substantial Performance.  Include a control wiring diagram for each motor neatly drawn in ladder form.  Indicate all terminal and wire numbers.  Identify all associated control components.  Provide typed copies of these lists and diagrams in the O&M manuals.  Include motor overload selection charts for each type and application of overload relay. 
	.4 All sign off and survey sheets shall be typewritten. 

	1.2 Manufacturer's Site Services 
	.1 Arrange and pay for qualified Manufacturers’ Representatives to provide or assist in providing electrical equipment and system demonstration and instruction as specified herein. 

	1.3 Contractor/City Coordination 
	.1 The Contract Administrator will chair demonstration and instruction sessions. 
	.2 The Contractor shall establish agendas for demonstration and instruction sessions in conjunction with the Contract Administrator. 

	2. PRODUCTS (NOT USED) 
	3. EXECUTION 
	3.1 Systems Demonstration 
	.1 Demonstrate operation of following systems: 
	.1 208/120 V System  
	.2 Grounding System 
	.3 Future Connection Points and Conduit Stubs 
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	1. GENERAL 
	.1 The City has entered into a number of equipment supply contracts based on the Bid Opportunities described in Part D. Installation of City Supplied Equipment is the responsibility of this Contractor. 
	.2 The City Supplied Equipment will be delivered to and stored at the City Warehouse.  The cost for pick-up and delivery of equipment from the City’s Warehouse to the jobsite will be borne by the Contractor. 
	.3 All forms referred to in this Section (Form 100, 101, 102 and 103) will be initiated by the Supply Contractor to be completed by the Contractor as detailed below. 
	.4 Prior to accepting any of the equipment to be supplied by a Supply Contractor, the Contractor shall inspect the equipment.  A representative from each of the following groups will be in attendance at the time of pick-up and delivery:  the Supply Contractor, Contractor, and Contract Administrator.  A duly executed Form 100 – Certificate of Equipment Delivery shall be completed.  Any minor damage identified during the inspection shall be repaired as per the Supply Contractor’s instructions at the Supply Contractor’s cost.  Any severe damage will be grounds for rejection of the equipment.  The severely damaged equipment will be replaced at the Supply Contractor’s cost.  The Contractor shall accept the equipment and assume risk and responsibility for the equipment and fill out Form 100 - Certificate of Equipment Delivery.   
	.5 If the Contractor's inspection reveals any deficiencies in the equipment, then these shall be noted in writing prior to the Contractor accepting the equipment.  Only deficiencies noted and documented in the foregoing manner will be deemed not the responsibility of the Contractor. 
	.6 The Contractor shall be responsible for the installation of City Supplied Equipment in addition to all equipment supplied under this Contract.  City Supplied Equipment shall be installed in accordance with the Supply Contractor’s installation instructions. 
	.7 For the purposes of Form 100, the Supply Contractor will be the Manufacturer. 

	2. SUPERVISION OF INSTALLATION, START-UP, AND FIELD TESTING 
	.1 For City Supplied Equipment, each Supply Contractor will provide the services of a qualified representative to assist in the installation, start-up, and performance testing of all of the equipment.  The Contractor shall refer to Sections 01650 – Equipment Installation, and Divisions 2 and 15 for details on the services and procedures not included in this Section.  The services to be performed by the Supply Contractors are as follows: 
	.1 Prior to the Contractor beginning the installation, the Supply Contractor will provide to the Contractor instructions and advice regarding the detailed requirements for the equipment installation.  The Supply Contractor will be required to provide Form 101 – Certificate of Readiness to Install.  The Contractor shall be required to sign Form 101 to acknowledge that he has received adequate instruction.  During installation, if the Contractor has additional questions regarding installation requirements or procedures, he shall contact the Supply Contractor, with the assistance of the Contract Administrator, as required.  No additional compensation to the Contractor based on claims of inadequate training from a Supply Contractor will be entertained should he install equipment improperly. 
	.2 Following the completion of the installation, the Supply Contractor will inspect the installation of the equipment to verify that it has been installed in accordance with the Supply Contractor’s requirements.  The Supply Contractor will be required to provide Form 102 – Certificate of Satisfactory Installation.  If any deficiencies in the installation exist at the time of inspection, these shall be noted on Form 102 by the Supply Contractor.  The Contractor shall be responsible for the prompt correction of these deficiencies prior to performance testing of the equipment. 
	.3 The Supply Contractor shall assist the Contractor in Performance Verification of the equipment as specified in Divisions 2 and 15. 
	.4 The Supply Contractors for City Supplied Equipment have been contracted to provide site visits for inspection of installation and for assistance of Performance Verification. 
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	1. SHOP DRAWINGS 
	1.1 General 
	.1 Arrange for the preparation of clearly identified Shop Drawings as specified or as the Contract Administrator may reasonably request.  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 the Work.  Where articles or equipment attach or connect to other articles or equipment, clearly indicate that all such attachments and connections have been properly coordinated, regardless of the trade under which the adjacent articles or equipment will be Supplied and Installed.  Shop Drawings are to indicate their relationship to design Drawings and Specifications.  Notify the Contract Administrator of any deviations in Shop Drawings from the requirements of the Contract Documents to allow the Contract Administrator to assess the deviations. 
	.2 Where all or part of the Shop Drawings are to be prepared under the stamp and seal of a Professional Engineer registered in the Province of Manitoba, the Contract Administrator will limit that review to an assessment of the completeness of the part of the submission so stamped and sealed. 
	.3 Shop drawings are not required for products which are listed as Approved Products in the City of Winnipeg Standard Construction Specifications. 

	1.2 Electrical and Controls Installation Information 
	.1 Key information will be taken from Shop Drawings to prepare electrical and instrumentation Drawings and/or layout Drawings, control schematics, and interconnection wiring diagrams.  

	1.3 Submission Requirements 
	.1 Coordinate each submission with requirements of the Work and Contract Documents.  Individual submissions will not be reviewed until all related information is available. 
	.2 Accompany all submissions with a transmittal letter, in duplicate, containing: 
	.1 Date 
	.2 Project title and Bid Opportunity number 
	.3 Contractor's name and address 
	.4 Specification Section number for each submittal 
	.5 Submittal number and revision number in the following format: 
	.1 Bid Opportunity No. XXX-200X - Spec Section # - Submittal # - Revision # (e.g. XXX-05500-001-1). 
	.2 The first submittal is numbered 1 with sequential numbering after that for revisions. 

	.6 Identification and quantity of each Shop Drawing product 
	.7 Equipment tag number 
	.8 Other pertinent data 

	.3 Submissions shall include: 
	.1 Date and revision dates. 
	.2 Project title and number. 
	.3 Name, email address, and address of: 
	.1 Contractor 
	.2 Manufacturer 

	.4 Contractor's stamp, signed by Contractor's authorized representative, certifying approval of submissions, verification of field measurements and compliance with Contract Documents. 
	.5 As required in the specifications, the seal and signature of a Professional Engineer registered in the Province of Manitoba. 

	.4 Details of appropriate portions of work as applicable: 
	.1 Fabrication 
	.2 Layout showing dimensions including identified field dimensions and clearances 
	.3 Setting or erection details 
	.4 Capacities 
	.5 Performance characteristics 
	.6 Standards 
	.7 Operating weight 
	.8 Wiring diagrams 
	.9 Single line and schematic diagrams 
	.10 Method of control of equipment and its communication with the City’s SCADA system 


	1.4 Drawings 
	.1 Original Drawings or modified standard Drawings provided by the Contractor to illustrate details of portions of Work which are specific to project requirements. 
	.2 Maximum sheet size:  850 x 1050 mm. 
	.3 Submit twelve (12) prints and one (1) reproducible copy of Shop Drawings.  The Contract Administrator will return the reproducible copy with comments transcribed. 
	.4 Cross-reference Shop Drawing information to applicable portions of the Contract Documents. 
	.5 Include reviewed Shop Drawings in all O&M Manuals. 

	1.5 Product Data 
	.1 Product Data: Manufacturer’s catalogue sheets, brochures, literature, performance charts, and diagrams used to illustrate standard manufactured products. 
	.2 Submit twelve (12) copies of product data. 
	.3 Sheet size: 215 x 280 mm.  

	1.6 Procedure and Routing  
	.1 The Contractor shall provide to the Contract Administrator Shop Drawings and corresponding submittal transmittal form(s) complete with the information specified in 1.3 Submission Requirements in .pdf format. 
	.2 Shop Drawing submittals shall be emailed to the Contract Administrator for all submissions where the e-mail size is less than 5 MB.  When the total size of the email is greater than 5 MB, the Contractor shall post the .pdf version of the Shop Drawings and submittal transmittal form(s) to an accessible place on the internet (provided by the Contract Administrator) and an e-mail notification is to be sent to all parties listed above when posting is complete. 
	.3 The routing and the names of individuals responsible for receiving submittals will be identified by the Contract Administrator at the pre-construction meeting held pursuant to D4.2. 
	.4 Upon review of the Shop Drawings, the Contract Administrator will e-mail the .pdf version of the annotated Shop Drawings and corresponding transmittal form(s) to the Contractor.  When the total size of the email is greater than 5 MB, the Contract Administrator will post the .pdf version of the Shop Drawings and corresponding transmittal form(s) to the same accessible place on the internet and an e-mail notification will be sent to the Contractor.  Two (2) printed copies of the reviewed Shop Drawings will be sent back to the Contractor. 

	1.7 Shop Drawing Review 
	.1 Shop Drawing review by the Contract Administrator is solely to ascertain conformance with the general design concept.  Responsibility for the approval of detail design inherent in Shop Drawings rests with the Contractor and review by the Contract Administrator shall not imply such approval. 
	.2 Review by the Contract Administrator shall not relieve the Contractor of his responsibility for errors or omissions in Shop Drawings or for proper completion of the Work in accordance with the Contract Documents. 
	.3 Shop Drawings will be returned to the Contractor with one of the following notations: 
	.1 When stamped "REVIEWED", distribute additional copies as required for execution of the Work.  
	.2 When stamped "REVIEWED AS MODIFIED", ensure that all copies for use are modified and distributed, same as specified for "REVIEWED".  
	.3 When stamped "REVISE AND RE SUBMIT", make the necessary revisions, as indicated, consistent with the Contract Documents and submit again for review.  
	.4 When stamped "NOT REVIEWED", submit other drawings, brochures, etc., for review consistent with the Contract Documents. 
	.5 Only Shop Drawings bearing "REVIEWED" or "REVIEWED AS MODIFIED" shall be used on the Work unless otherwise authorized by the Contract Administrator. 

	.4 After submittals are stamped "REVIEWED" or "REVIEWED AS MODIFIED", no further revisions are permitted unless re-submitted to the Contract Administrator for further review. 
	.5 Any adjustments made on Shop Drawings by the Contract Administrator are not intended to change the Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state as such in writing prior to proceeding with fabrication and installation of Work. 
	.6 Make changes in Shop Drawings which the Contract Administrator may require consistent with Contract Documents.  When re submitting, notify the Contract Administrator in writing of any revisions other than those requested by the Contract Administrator. 
	.7 Shop Drawings indicating design requirements not included in the Contract Documents require the seal of a Professional Engineer registered in the Province of Manitoba.  If requested, submit engineering calculations for review, sealed by a Professional Engineer. 

	1.8 Operating and Maintenance Manuals 
	.1 Refer to Section 01730 – Operations and Maintenance Manuals. 
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	1. GENERAL 
	1.1 Section Includes 
	.1 Quality assurance requirements 
	.2 Inspection and testing, administrative and enforcement requirements.  
	.3 Tests and mix designs.  
	.4 Mock-ups.  
	.5 Mill tests.  
	.6 Equipment and system adjust and balance. 

	1.2 Precedence 
	.1 Refer to C:2. 

	1.3 Related Sections (Not Used) 
	1.4 References 
	.1 Unless the edition number and/or date are specified, any reference to the Manufacturer’s and published codes, standards and specifications shall mean the latest edition published by the issuing authority, and in effect three (3) Business Days before the Submission Deadline. 
	.2 Referenced standards and specifications define minimum requirements.  Work in quality exceeding these minimum requirements conforms to the Contract. 
	.3 Any reference to a Manufacturer’s direction, instruction, or specification shall be deemed to include full information on storing, handling, preparing, mixing, installing, erecting, applying, or other matters concerning the products pertinent to their use and their relationship to the products with which they are incorporated. 
	.4 Any reference to regulatory authorities includes all authorities having jurisdiction. 
	.5 Any reference to a Specification section includes all Drawings and schedules related to the work of that section. 

	1.5 Inspection 
	.1 Refer to C:11. 

	1.6 Independent Inspection Agencies 
	.1 Except where inspecting, testing and similar quality control services are specifically indicated to be the Contractor’s responsibility, the City will engage Independent Inspection/Testing Agencies for the purpose of inspecting and/or testing portions of Work.  Cost of such services will be borne by the City.  
	.2 Where inspecting, testing and similar quality control services are specifically indicated in the Specification Sections as the Contractor’s responsibility, the Contractor shall engage appropriate Independent Inspection/Testing Agencies.  Cost of such services will be borne by the Contractor. 
	.3 Where the City has engaged an Inspection/Testing Agency for testing and inspection of a part of the Work and the Contractor is also required to engage an Inspection/Testing Agency for the same or related part of the Work; the Contractor shall not employ the same agency engaged by the City without the prior written approval of the Contract Administrator. 
	.4 Employment of Inspection/Testing Agencies does not relax responsibility to perform Work in accordance with Contract Documents.  
	.5 If defects are revealed during inspection and/or testing, appointed agency may require additional inspection and/or testing to ascertain full degree of defect.  Regardless of original responsibility, pay costs for additional inspection and testing, retesting, re-inspection.  

	1.7 Access to Work 
	.1 Refer to C:11. 

	1.8 Procedures 
	.1 Refer to C:11. 
	.2 Submit for the Contract Administrator’s approval a written Quality Assurance Plan prior to start of any on site activities.  The plan shall include as a minimum: 
	.1 Contractor’s approach and philosophy to QA/QC during construction.  
	.2 Contractor’s method for identification and tracking of all control documents.  
	.3 Organization chart showing proposed personnel and key contacts for QA/QC. 
	.4 QC Representative and any subordinate experts. Submit resumes for the Contract Administrator’s approval. 
	.5 QC Representative’s on Site presence and participation in pre-installation, and Subcontractor meetings. 
	.6 Contractor’s bi-weekly QC report, including results of contractor certifications, test results, corrective action and follow-up on any deficiencies in the Project’s quality control.  
	.7 A list of proposed Inspection/Testing Agencies and their qualifications. 

	.3 The QC Representative shall be: 
	.1 Independent of the Contractor’s Supervisor 
	.2 Qualified by experience and training to monitor construction quality. 
	.3 Responsible for the overall quality assurance of the Contractor’s work and compliance with Contract.  
	.4 Responsible to observe and certify the performance of contractor tests and pre inspections identified, and to attend meetings on site.  The QC Representative may elect to use an alternate expert to observe/certify performance.  
	.5 Authorized to stop work at any time that quality problems necessitate.  This authority shall be delineated in a letter of appointment from a Contractor, and shall be included in the QA Plan. 

	.4 Notify appropriate agency and the Contract Administrator not less than forty eight (48) hours in advance of requirement for tests, in order that attendance arrangements can be made. 
	.5 Submit samples and/or materials required for testing, as specified in Specification section. Submit with reasonable promptness and in an orderly sequence so as not to cause delay in Work.  
	.6 Provide labour and facilities to obtain and handle samples and materials on the Site.  
	.7 Provide suitable facilities for the storage of specimens or samples at correct temperature, free from vibration or damage in accordance with the instruction of the Inspection/Testing Agency and the governing standard. 

	1.9 Rejected Work 
	.1 Refer to C:11. 
	.2 Make good other contractor's work damaged by such removals or replacements promptly.  

	1.10 Reports 
	.1 For inspecting, testing and similar quality control services which are the Contractor’s responsibility, submit four (4) copies of inspection and test reports to the Contract Administrator, unless specified otherwise. 
	.2 Each report shall include: 
	.1 Date of issue 
	.2 Contract name and number 
	.3 Name, address, and telephone number of Inspection/Testing Agency 
	.4 Name and signature of inspector and tester 
	.5 Date of inspection or test 
	.6 Identification of the product and Specification section covering inspected or tested Work 
	.7 Location of the inspection or the location from which the tested product was derived 
	.8 Type of inspection or test 
	.9 Complete inspection or test data 
	.10 Test results and an interpretation of test results 
	.11 Ambient conditions at the time of sample taking and testing 
	.12 The remarks and observations on compliance with the Contract Documents 
	.13 Recommendations on retesting or other corrective action where necessary 
	.14 Signature of a qualified and authorized representative of the Agency 

	.3 Submit reports within forty eight (48) hours, and notify the Contract Administrator forthwith if the report indicates improper conditions or procedures. 
	.4 Refer to Specification section for definitive requirements. 

	1.11 Tests and Mix Designs 
	.1 Furnish test results and mix designs as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.12 Mock-ups 
	.1 Prepare mock-ups as identified in Specification sections.  Include for Work of all Sections required to provide mock-ups.  
	.2 Construct in locations as identified in Specification sections or as otherwise approved by the Contract Administrator.  
	.3 Prepare mock-ups for the Contract Administrator’s review with reasonable promptness and in an orderly sequence, so as not to cause any delay in Work.  
	.4 Failure to prepare mock-ups in ample time is not considered sufficient reason for an extension of Contract Time and no claim for extension by reason of such default will be allowed.  
	.5 Specification section identifies whether mock-up may remain as part of Work or if it is to be removed and when. 

	1.13 Mill Tests 
	.1 Submit mill test certificates as specified or reasonably required by the Contract Administrator. 
	.2 Refer to Specification section for definitive requirements. 

	1.14 Equipment and Systems 
	.1 Submit adjustment and balancing reports for mechanical, electrical, and other equipment systems.  
	.2 Refer to Specification section for definitive requirements. 



	01600.doc
	1. PRODUCTS 
	1.1 Manufacturers' Directions 
	.1 Unless otherwise specified, install, or erect all products in accordance with Manufacturers' recommendations.  Do not rely on labels or enclosures provided with products.  Obtain instructions directly from manufacturers. 
	.2 Notify the Contract Administrator, in writing, of any conflicts between the Specifications and Manufacturers' instructions so that the Contract Administrator may establish the course of action. 
	.3 Improper installation or erection of products due to failure in complying with these requirements authorizes the Contract Administrator to require any removal and re installation that may be considered necessary, at no increase in Contract Price. 

	2. WORKMANSHIP 
	2.1 Concealment 
	.1 In finished areas conceal all pipes, ducts and wiring except where indicated otherwise on Drawings or in Specifications. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation. 

	2.2 Location of Fixtures 
	.1 Consider the location of fixtures, outlets, and other mechanical and electrical items indicated on Drawings as approximate.  The actual location of these items is to be as required or directed to site conditions at the time of installation and as is reasonable. 
	.2 Before installation inform the Contract Administrator if there is a contradictory situation.  Install as directed. 

	2.3 Cutting and Remedial Work 
	.1 Perform all cutting and remedial work that may be required to make the several parts of the Work come together properly.  Coordinate and schedule the Work to ensure that cutting and remedial work are kept to a minimum. 
	.2 Employ specialists familiar with the materials affected in performing cutting and remedial work.  Perform in a manner to neither damage nor endanger any portion of the Work. 
	.3 Do not cut, drill or sleeve any load bearing members without written acceptance of the Contract Administrator. 
	.4 The Contractor is to perform work so as to minimize dust. 

	2.4 Fastenings 
	.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent material unless otherwise specified. 
	.2 Prevent electrolytic action between dissimilar metals and materials. 
	.3 Use non-corrosive, non-staining fasteners and anchors for securing exterior Work unless otherwise specified. 
	.4 Space anchors within their load limit or shear capacity and ensure that they provide positive permanent anchorage.  Wood plugs are not acceptable. 
	.5 Keep exposed fastenings to a minimum, space evenly and lay out neatly. 
	.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable. 


	3. MEASUREMENT 
	3.1 Metric Project 
	.1 Unless otherwise noted, this Work has been designed and is to be constructed in the SI nominal metric system of measurements. 
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	1. INTENT 
	.1 This Section describes general requirements for all equipment supplied under the Contract relating to the supervision of installation, testing, operation, and performance verification.  The Contractor shall be responsible for the supply, installation work, testing, operation, and performance verification of equipment in this Contract and for City Supplied Equipment, reference Section 01210 - City Supplied Equipment.. 
	2. EXPERTISE AND RESPONSIBILITY 
	.1 The Contract Administrator recognizes the expertise of the Manufacturer. 
	.2 Should the Contract Administrator issue an Addendum, Field Order, Change Order, or Instruction to change the Work which would, in the opinion of the Contractor, compromise the success or safety of the Work, then it shall be incumbent on the Contractor to notify in writing the Contract Administrator to this effect within two (2) days. 


	3. EQUIPMENT DELIVERY 
	.1 The Contractor shall be responsible for equipment delivery to the Site.  When the Contractor accepts the equipment delivery, he shall certify the delivery by completing Form 100 – Certificate of Equipment Delivery, attached to this Specification. 
	.2 Ten (10) days before delivery, notice shall be given to the Contract Administrator so that arrangements for receipt and for inspection can be made.  The shipping lists of materials will be carefully checked by the Manufacturers Representative in the presence of the Contract Administrator and the Contractor.  
	.3 The Contractor shall be responsible for all equipment at the Site or any alternative storage location. 
	.4 The Contractor shall ensure that he is fully informed of precautions to be taken in the unloading of equipment and its subsequent storage including any required maintenance. 
	.5 If equipment off-site storage is required, then the second move of the equipment to the Site will be at the Contractor’s cost. 


	4. INSTALLATION ASSISTANCE 
	.1 Before commencing installation of equipment, the Contractor shall arrange for the attendance of the Manufacturer's Representative to provide instructions in the methods, techniques, precautions, and any other information relevant to the successful installation of the equipment. 
	.2 The Contractor shall inform the Contract Administrator, in writing, of the attendance at the Site of any Manufacturer's Representative for installation training at least fourteen (14) days prior to arrival. 
	.3 When the Manufacturer's Representative is satisfied that the Contractor is aware of all installation requirements, he shall so certify by completing Form 101 – Certificate of Readiness to Install attached to this Specification. 
	.4 The completed form shall be delivered to the Contract Administrator prior to departure of the Manufacturer's Representative from the Site. 
	.5 Installation of the equipment shall not commence until Contract Administrator has advised that he has received the completed Form 101. 
	.6 Separate copies of Form 101 shall be used for different equipment. 


	5. INSTALLATION 
	.1 If necessary, or if so directed by the Contract Administrator during the course of installation, the Contractor shall contact the Manufacturer to receive clarification of installation procedures, direction, or any other additional information necessary to continue or complete the installation in an appropriate manner. 
	.2 If it is found necessary, or if so directed by the Contract Administrator, the Contractor shall arrange for the Manufacturer's Representative to visit the Site to provide assistance during installation, all at the Contractor’s cost. 
	.3 Prior to completing installation, the Contractor shall inform the Manufacturer and arrange for the attendance at the Site of the Manufacturer's Representative to verify successful installation. 
	.4 The Manufacturer’s Representative shall conduct a detailed inspection of the installation including alignment, electrical connections, belt tensions, rotation direction, running clearances, lubrication, workmanship and all other items as required to ensure successful operation of the equipment. 
	.5 The Manufacturer’s Representative shall identify any outstanding deficiencies in the installation. 
	.6 The deficiencies shall be rectified by the Contractor and the Manufacturer’s Representative will be required to re-inspect the installation, at no cost to the City. 
	.7 When the Manufacturer’s Representative accepts the installation, he shall certify the installation by completing Form 102 – Certificate of Satisfactory Installation, attached to this Specification. 
	.8 Deliver the completed Form 102 to the Contract Administrator prior to departure of the Manufacturer's Representative from the Site. 
	.9 Tag the equipment with a 100 x 200 mm card stating “EQUIPMENT CHECKED.  DO NOT RUN” stenciled in large black letters.  Sign and date each card. 
	.10 Provide separate copies of Form 102 for different equipment. 


	6. OPERATION AND PERFORMANCE VERIFICATION 
	.1 Equipment will be subjected to a demonstration, running test, and performance tests after the installation has been verified and any identified deficiencies have been remedied. 
	.2 Inform the Contract Administrator at least fourteen (14) days in advance of conducting the tests and arrange for the attendance of the Manufacturer’s Representative.  The tests may be concurrent with the inspection of satisfactory installation if mutually agreed by the Contractor and the Contract Administrator. 
	.3 The Manufacturer’s Representative shall conduct all necessary checks to equipment and if necessary, advise the Contractor of any further checking, flushing, cleaning, or other work needed prior to confirming the equipment is ready to run. 
	.4 The Contractor shall then operate the equipment for at least one (1) hour to demonstrate to himself the operation of the equipment and any required ancillary services.  Any remedial measures required to ensure satisfactory operation shall be promptly undertaken. 
	.5 Demonstration: 
	.1 The Contractor shall then notify the Contract Administrator of his readiness to demonstrate the operation of the equipment.  The Contract Administrator shall attend, as expeditiously as possible. 
	.2 With the assistance of the Manufacturer’s Representative, the Contractor shall demonstrate that the equipment is properly installed.  Alignment, piping connections, electrical connections, etc. will be checked and if appropriate, code certifications provided. 
	.3 The equipment shall then be run for one (1) hour.  Local controls shall be satisfactorily verified by cycling the equipment through several start-stop operations, modulating its output, or some combination.  Operating parameters such as temperature, pressure, voltage, vibration, etc., will be checked to ensure that they are within the specified or Manufacturer's recommended limits, whichever is more stringent. 
	.4 On satisfactory completion of the one (1) hour demonstration, the equipment will be stopped and critical parameters, such as alignment, will be rechecked. 

	.6 Running Test: 
	.1 The equipment will be restarted and run continuously for three (3) days.  During this period, as practicable, conditions will be simulated which represent maximum or most severe, average, and minimum or least severe conditions.  These conditions will be mutually agreed by the Manufacturer’s Representative, the Contractor, and Contract Administrator on the basis of the information contained in the technical specifications, as well as the methods utilized to create the simulated conditions and the time periods allotted to each. 

	.7 Performance Tests: 
	.1 Performance tests shall be conducted either concurrent with or subsequent to the running test, as practicable and agreed between the Contract Administrator, the Manufacturer’s Representative, and the Contractor. 
	.2 Performance tests shall be as dictated in the technical specifications for each item of equipment or as reasonably required by the Contract Administrator to prove adherence to the requirements listed in the Specification. 
	.3 The Contractor shall submit the results of the performance tests to the Contract Administrator, documented and summarized in a format acceptable to the Contract Administrator.  The Contract Administrator reserves the right to request additional testing.  No equipment shall be accepted and handed over to the City prior to the satisfactory completion of the performance test(s) and receipt of the test reports.  

	.8 All water, chemicals, temporary power, heating, or any other ancillary services required to complete the initial demonstration, running test and performance tests are the responsibility of the City. 
	.9 Should the initial demonstration, running test or performance tests reveal any defects, then those defects shall be promptly rectified and the demonstration, running tests, and/or performance tests shall be repeated to the satisfaction of the Contract Administrator.  Additional costs incurred by the Contractor, the Contract Administrator, or the City, due to repeat demonstration, running tests, and/or performance tests shall be the responsibility of the Contractor. 
	.10 On successful completion of the demonstration, running test, and performance tests, Form 103 – Certificate of Equipment Satisfactory Performance attached to this specification will be signed by the Manufacturer's Representative, the Contractor, and the Contract Administrator. 
	.11 The Contractor shall affix to the tested equipment a 100 mm x 200 mm card reading "OPERABLE CONDITION - DO NOT OPERATE WITHOUT CONTRACTOR'S PERMISSION." stenciled on in large black letters. 
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	1. DESCRIPTION 
	.1 This Section supplements the requirements for the provision of O&M Manuals as described in Section 01300 – Submittals. 
	.2 Furnish complete operations manuals and maintenance information as specified in this Section for installation, check-out, operation, maintenance, and lubrication requirements for each unit of mechanical, electrical, and instrumentation equipment or system and each instrument. 
	.3 Customize the operations manuals and maintenance information to describe the equipment actually furnished.  Do not include extraneous data for models, options, or sizes not furnished (cross out or remove if required).  When more than one model or size of equipment type is furnished, show the information pertaining to each model, option, or size. 
	.4 Assemble, coordinate, bind, and index required data into an O&M Manual. 
	.5 Three (3) draft copies of the manuals shall be submitted a minimum of sixty (60) days prior to Substantial Performance of the Work for review and comments.  A maximum of eight (8) weeks after review, twelve (12) copies of the final manuals shall be supplied.   
	.6 In addition to the twelve (12) hard copies, submit an electronic version of the O&M Manual. 
	.7 Materials: Label each Section with tabs protected with celluloid covers, fastened to hard paper dividing sheets. 
	.8 Type lists and notes. 
	.9 Drawings, diagrams and Manufacturer's literature must be legible.  Drawings larger than 280 x 430 mm must be folded and placed inside plastic pockets. 

	2. OPERATION AND MAINTENANCE MANUAL CONTENTS AND ORGANIZATION 
	.1 Provide the Manufacturer’s standard O&M manuals for the equipment or instruments supplied.  If the Manufacturer's standard manuals do not contain all the required information, provide the missing information in supplementary documents and Drawings inserted behind appropriate tabs in the manual binder. 
	.2 When more than one (1) piece of identical equipment or instruments are supplied, provide only one (1) set of operations manuals. 
	.3 One (1) set of operations manuals may be provided when more than one (1) piece of similar equipment or instruments are supplied, such as different sizes of the same model, and all similar pieces are covered in the same standard Manufacturer's O&M manual. 
	.4 When similar equipment or instruments are provided by the same Manufacturer, but are not covered in the same standard Manufacturer's O&M manual, their specific manuals may be bound in the same 3-ring binder.  Separate specific manuals with tab dividers labelled with the appropriate equipment numbers. 
	.5 Provide a cover sheet, bound as the first page of each manual, with the following information: 
	.1 Contract name and number. 
	.2 Equipment number or, if more than one (1) piece of equipment is provided, equipment numbers for equipment or instruments covered by the manual.  Include functional description of equipment after each number. 

	.6 Provide a table of contents listing the contents of the manual and identifying where specific information can be located. 
	.7 Insert the specific information described below in the O&M manuals in a format similar to that listed: 
	.1 Tab 1 – General Information 
	.1 Functional title of the system, equipment, material, or instrument. 
	.2 Relevant Specification Section number and Drawing reference. 
	.3 Address and telephone number of the Manufacturer and the nearest Manufacturer's Representative. 

	.2 Tab 2 - Equipment Data: 
	.1 Insert Specification Section and completed Equipment and Instrumentation Data sheets for equipment supplied.  Attach all Addenda, Change Orders, and change directives that refer to that specific item of equipment. 

	.3 Tab 3 – Operation Information: 
	.1 Include the Manufacturer's recommended step-by-step procedures for starting and stopping under normal and emergency operation.  Include all specified modes of operation including recommended operation after the assembly or equipment has been in long-term storage. 
	.2 Provide control diagrams with data and information to explain operation and control of systems and specific equipment.  Identify normal operating setpoints and alarm conditions. 
	.3 Provide technical information on all alarms and monitoring devices provided with the equipment. 
	.4 Provide troubleshooting information.  Clearly identify which problems to look for and how to solve them. 

	.4 Tab 4 - Technical Data: 
	.1 Insert Manufacturer's Technical Specification and data sheets. 
	.2 Insert Manufacturer’s certified performance and calibration curves for the equipment and instruments. 

	.5 Tab 5 - Maintenance Information: 
	.1 Include the description and schedule for all Manufacturers’ recommended routine preventative maintenance procedures including specific lubrication recommendations.  Indicate whether procedure is to be done daily, weekly, monthly, quarterly, semi-annually, annually, or fill in hours of operation. 

	.6 Tab 6 - Maintenance Instructions: 
	.1 Provide requirements to set up and check out each system for use.  Include all required and recommended step-by-step inspections, lubrications, adjustments, alignments, balancing, and calibrations.  Include protective device settings, warnings, and cautions to prevent equipment damage and to insure personnel safety. 
	.2 Provide Manufacturer’s description of routine preventive maintenance, inspections, tests, and adjustments required to ensure proper and economical operation and to minimize corrective maintenance and repair. 
	.3 Provide Manufacturer’s recommendations on procedures and instructions for correcting problems and making repairs. 
	.4 Provide step-by-step procedures to isolate the cause of typical malfunctions.  Describe clearly why the checkout is performed and what conditions are to be sought.  Identify tests or inspections and test equipment required to determine whether parts and equipment may be reused or require replacement. 
	.5 Provide step-by-step procedures and list special required tools and supplies for removal, replacement, disassembly, and assembly of components, assemblies, subassemblies, accessories, and attachments.  Provide tolerances, dimensions, settings, and adjustments required. 

	.7 Tab 7 - Assembly Drawings: 
	.1 Provide Drawings which completely document the equipment, assembly, subassembly, or material for which the instruction is written.  Provide the following Drawings as applicable: fabrication details, wiring and connection diagrams, electrical and piping schematics, block or logic diagrams, Shop Drawings, installation Drawings, layout and dimension Drawings, and electrical component fabrication Drawings. 
	.2 Provide clear and legible illustrations, Drawings, and exploded views to enable easy identification of the items.  When illustrations omit the part numbers and description, both the illustrations and separate listing shall show the index, reference, or key number which will cross-reference the illustrated part to the listed part.  Parts shown in the listings shall be grouped by components, assemblies, and subassemblies. 

	.8 Tab 8 - Bills of Materials: 
	.1 Provide a clear, legible copy of the Bill of Materials that was shipped with the equipment.  The Bill of Materials should list all equipment, instruments, components, accessories, tools, and other items that were shipped with the equipment. 

	.9 Tab 9 - Lubrication Data: 
	.1 Provide a table showing recommended lubricants for specific temperature ranges and applications. 
	.2 Provide charts with a schematic diagram of the equipment showing lubrication points, recommended types and grades of lubricants, and capacities. 
	.3 If the equipment or instrument is not lubricated, add a sheet under this Tab with the words "NOT APPLICABLE". 




	3. FIELD CHANGES  
	.1 Following the acceptable installation and operation of an equipment item, modify and supplement the item's instructions and procedures to reflect any field changes or information requiring field data. 

	4. COMMISSIONING DATA 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "COMMISSIONING DATA" one (1) copy of: 
	.1 All completed equipment testing and commissioning forms. 
	.2 All completed equipment checklists and performance reports, including noise and vibration analysis, instrumentation calibration data, and all other relevant information. 
	.3 All system performance reports. 



	5. WARRANTIES 
	.1 Provide in hard cover 3-ring binders for 215 x 280 mm paper labelled "WARRANTIES" one (1) copy of: 
	.1 Manufacturers' standard Warrants and Guarantees.  Include the name and telephone number of the contact person.  Indicate the time frame of each Warrant or Guarantee on the list. 








