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PART 1 GENERAL

1.1 References

1.2

13

1.4

National Building Code of Canada (NBC) latestied including all amendments up to
tender closing date.

National Plumbing Code of Canada (NPCC) 2010.
Canadian Electrical Code — Latest Edition.
Description of Work

Work under this Contract covers the installattbi@ owner supplied extraction arms to
lab/offices in P pod of the NAFC building as pee tirawings. Work shall generally
include:
» All cutting and patching as necessary to insthibatvices.
» Cutting and patching of existing concrete blocklsal
» Demolition of two existing gypsum board ceilingsdoms P18-118 and P18-
122 and associated asbestos abatement requireplace ceilings. Reinstall all
services in ceiling.
» Extension of existing lab ventilation system toveeadditional 7 extraction arms.
7 extraction arms shall be supplied by owner amdractor shall provide all
structural etc as required to install arms and eonductwork.
* Provide recertification of lab ventilation systendabalance system added.
Required parties to complete this work shall belastified on the plans.
» All electrical work as indicated and as requireddplace ceilings indicated and
as required to power motorized dampers.

Codes

Perform work in accordance with National BuilgliGode of Canada (NBC) and any
other code of provincial or local application pred that in any case of conflict or
discrepancy, the more stringent requirements sipally.

Meet or exceed requirements of:

A contract documents,

2 specified standards, codes and referenced doasm

Documents Required

Maintain at job site, one copy each of following
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A Contract drawings.
2 Specifications.
3 Addenda.
4 Reviewed shop drawings.
5 Change orders.
.6 Other modifications to Contract.
7 Field test reports.
.8 Copy of approved work schedule.
.9 Manufacturers' installation and applicatiortrinstions.
15 Work Schedule

1.6

1.7

Provide within 10 working days after Contraciaasy schedule showing anticipated
progress stages and final completion of work witimme period required by Contract
documents. Work to commence immediately upon awadisubstantially completed 4
to 6 weeks later.

Interim reviews of work progress based on watkeslule will be conducted as decided
by Engineer/Project Manager and schedule updatégbbyractor in conjunction with
and to approval of Engineer/Project Manager.

Cost Breakdown

Before submitting first progress claim submadikdown of Contract price in detail as
directed by Engineer/Project manager and aggregatintract price. After approval by
Engineer/Project Manager cost breakdown will belusebasis for progress payment.
Contractor’s Use of Site

Use of site: to be co-ordinated with the projeenager.

Use following areas for work and storage: aldé@ areas within site boundary.

Obtain and pay for use of additional storageank areas.
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1.8

1.9

1.11

1.12

Project Meetings

Project meetings to be held at times and looatas determined by Engineer and Project
Manager.

Engineer and Project Manager will arrange ptaj@eetings and record and distribute
minutes.

Location of Equipment and Fixtures

Location of equipment, fixtures and outlets aaded or specified are to be considered as
approximate.

Locate equipment, fixtures and distribution eys to provide minimum interference and
maximum usable space and in accordance with maouéais recommendations for
safety, access and maintenance.

Inform Engineer/Project Manager of impendindafiation and obtain his approval for
actual location.

Submit field drawings to indicate relative pmsitof various services and equipment
when required by Engineer/Project Manager.

Concealment

Conceal pipes, ducts and wiring in floor, waltlaceiling construction of finished areas
except where indicated otherwise.

Cutting and Patching

Obtain Engineer/Project Managers approval befotng, boring or sleeving load-
bearing members other than those indicated onrtweings.

Cut and patch as required to make work fit.
Make cuts with clean, true, smooth edges.

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

Refinish surfaces to match adjacent finishascémtinuous surfaces refinish to nearest
wall/ceiling intersections.

Core drill floor slabs for penetrations of megical and electrical work.
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1.13

1.14

1.15

PART 2

PART 3

Cut concrete using concrete saw or multiple doittng. Pneumatic or impact tools are
not allowed without prior approval.
Existing Services

Where Work involves breaking into or connectingxisting services, carry out work at
times directed with minimum of service interruption

Before commencing work, establish location axtérg of service lines in area of Work
and notify Engineer/Project Manager of findings.

Submit schedule to and obtain approval from B@gji/Project Manager for any shut-
down or closure of active service or facility. Adbdeo approved schedule and provide
notice to affected parties.

Where unknown services are encountered, immadgiativise Engineer/Project Manager
and confirm findings in writing.

Additional Drawings

Engineer/Project Manager may furnish additiatralvings for clarification. These
additional drawings have same meaning and intetfitlhgy were included with plans
referred to in Contract documents.

Building Smoking Environment

There is no smoking permitted on the projectkgiie.

PRODUCTS (NOT APPLICABLE)
EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1
11

12

13

14

15

16

GENERAL
Section Includes

Title and description of Work.

Contract Method.

Work sequence.

Contractor use of premises.

Owner occupancy.

Work Covered by Contract Documents

Work of this contract comprises of all architectusaructural, mechanical and electrical
work for the installation of 7 additional owner @lipd extraction arms into the existing
lab ventilation system at the NAFC, Whitehills Higj St. John’s. Refer to Section 01
00 50 — General Instruction for further descriptadrwork.

Contract Method

Construct the Work under a single lump sum contract

Work Sequence

Construct Work to accommodate Owner's continuedfipeemises during construction.
Maintain fire access/control.

Contractor Use of Premises

Contractor has restricted use of site and shatirdorate with the project manager.
Contractor shall have limited use of premises forage and access.

Coordinate use of premises under direction of tiogept manager.

Obtain and pay for use of additional storage orkvareas needed for operations under
this Contract.

Owner Occupancy

Owner will occupy premises during entire construeiperiod for execution of normal
operations.

Cooperate with the project manager in scheduliregatpons to minimize conflict and to
facilitate Owner usage.
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PART 2 PRODUCTS
21 Not Used

A Not used.

PART 3 EXECUTION
3.1 Not Used

A Not used.

END OF SECTION
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PART 1 GENERAL

11 Section Includes

A Shop drawings and product data.

2 Samples.

3 Certificates and transcripts.

12 Related Sections
A Section 01770 — Closeout Procedures.
2 Section 01780 - Closeout Submittals.
13 Administrative

A Submit to Engineer submittals listed for reviewbBit with reasonable promptness and
in orderly sequence so as to not cause delay irkV¥ailure to submit in ample time is
not considered sufficient reason for an extensiddamtract Time and no claim for
extension by reason of such default will be allowed

2 Work affected by submittal shall not proceed urgiliew is complete.

3 Present shop drawings, product data, samples aoki-aps in SI Metric units.

4 Where items or information is not produced in Sitbeunits converted values are
acceptable.

5 Review submittals prior to submission to Engindéais review represents that necessary
requirements have been determined and verifiedjlbbe, and that each submittal has
been checked and co-ordinated with requirementgark and Contract Documents.
Submittals not stamped, signed, dated and idedt#geto specific project will be
returned without being examined and shall be camstiirejected.

.6 Notify Engineer, in writing at time of submissiadentifying deviations from
requirements of Contract Documents stating reaBordeviations.

7 Verify field measurements and affected adjacentR/oe coordinated.

.8 Contractor's responsibility for errors and omissionsubmission is not relieved by
Engineer’s review of submittals.

9 Contractor's responsibility for deviations in subsin from requirements of Contract
Documents is not relieved by Engineer review.

.10 Keep one reviewed copy of each submission on site.
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14

Shop Drawings and Product Data
Refer to DFO Contract documents.

The term "shop drawings" means drawings, diagrdhastrations, schedules,
performance charts, brochures and other data vareko be provided by Contractor to
illustrate details of a portion of Work.

Indicate materials, methods of construction analcatihent or anchorage, erection
diagrams, connections, explanatory notes and atf@mation necessary for completion
of Work. Where articles or equipment attach or @mno other articles or equipment,
indicate that such items have been coordinatedydégss of Section under which
adjacent items will be supplied and installed. ¢atke cross references to design
drawings and specifications.

Allow 7 days for Engineer’s review of each subnossi

Adjustments made on shop drawings by Engineer @rentended to change Contract
Price. If adjustments affect value of Work, statersin writing to Engineer prior to
proceeding with Work.

Make changes in shop drawings as Engineer mayreequansistent with Contract
Documents. When resubmitting, notify Engineer iitivwg of any revisions other than
those requested.

Accompany submissions with transmittal letter, uplicate, containing:

Date.
Project title and number.
Contractor's name and address.

Identification and quantity of each shop drawingpduct data and sample.

o M W N P

Other pertinent data.

Submissions shall include:

A Date and revision dates.

2 Project title and number.

3 Name and address of:
A Subcontractor.
2 Supplier.

3 Manufacturer.
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4 Contractor's stamp, signed by Contractor’s autledrizpresentative certifying

approval of submissions, verification of field megsnents and compliance with
Contract Documents.

5 Details of appropriate portions of Work as applieab
A Fabrication.

.2 Layout, showing dimensions, including identifiedlfi dimensions, and
clearances.

Setting or erection details.
Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

© ® N o b w

Single line and schematic diagrams.

.10 Relationship to adjacent work.

.9 After Engineer’s review, distribute copies.

.10 Submit 6 prints of shop drawings for each requinemequested in specification
Sections and as consultant may reasonably request.

A1 Submit 6 electronic copies of product data sheetsachures for requirements
requested in specification Sections and as requiéstehe Engineer where shop
drawings will not be prepared due to standardizadufacture of product.

A2 Delete information not applicable to project.
13 Supplement standard information to provide detgilglicable to project.

14 If upon review by Engineer, no errors or omissiares discovered or if only minor
corrections are made, copies will be returned abddation and installation of Work
may proceed. If shop drawings are rejected, nobdeg will be returned and
resubmission of corrected shop drawings, througtesarocedure indicated above, must
be performed before fabrication and installatiomairk may proceed.

15 The review of shop drawings by Consultant for snlepose of ascertaining
conformance with general concept. This review shatlmean that DFO or the
consultant approves detail design inherent in slrapiings, responsibility for which
shall remain with Contractor submitting same, amchsreview shall not relieve
Contractor of responsibility for errors or omisssan shop drawings or of responsibility
for meeting all requirements of construction andhi€act Documents. Without
restricting generality of foregoing, Contractorésponsible for dimensions to be
confirmed and correlated at job site, for inforraatthat pertains solely to fabrication
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15

16

1.7

18

PART 2
21

processes or to techniques of construction andllagbon and for co-ordination of Work
of all sub-trades.

Samples

Submit for review samples in duplicate as requestedspective specification Sections.
Label samples with origin and intended use.

Deliver samples prepaid to Engineer’s businessessdr

Notify Engineer in writing, at time of submissiohdeviations in samples from
requirements of Contract Documents.

Where colour, pattern or texture is criterion, sitdail range of samples.
Adjustments made on samples by Engineer are rendet to change Contract Price. If
adjustments affect value of Work, state such irtimgito Engineer prior to proceeding

with Work.

Make changes in samples which Engineer may requorgsistent with Contract
Documents.

Reviewed and accepted samples will become stamdavdrkmanship and material
against which installed Work will be verified.

M ock-ups

N/A

Progress Photographs

Provide photos to the consultant at 25% completion.

Certificatesand Transcripts

Immediately after award of Contract, submit Work@smpensation Board status.
Submit transcription of insurance immediately aéesard of Contract.

PRODUCTS
Not Used

Not Used.
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SECTION 01 3300
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PART 3 EXECUTION
3.1 Not Used

A Not Used.

END OF SECTION
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PART 1 GENERAL
11 Related Sections
A Section 01 33 00 - Submittal procedures.
12 References
A Canada Labour Code, Part 2, Canada OccupationetySafd Health Regulations.
2 Province of Newfoundland and Labrador
A Occupational Health and Safety Act, R.S.N. Latebti&n.
13 Submittals
A Make submittals in accordance with Section 01 33Sdbmittal Procedures.
2 Submit site-specific Health and Safety Plan: Withidays after date of Notice to
Proceed and prior to commencement of Work. Health@afety Plan must include:
A Results of site specific safety hazard assessment.
2 Results of safety and health risk or hazard amalgsisite tasks and operation
found in work plan.
3 Submit 2 copies of Contractor's authorized repriagime’s work site health and safety
inspection reports to Engineer and authority hayimgdiction, weekly.
4 Submit copies of reports or directions issued byefal, Provincial and Territorial health
and safety inspectors.
5 Submit copies of incident and accident reports.
.6 Submit Material Safety Data Sheets (MSDS) to Engjine
7 Engineer will review Contractor's site-specific Heand Safety Plan and provide
comments to Contractor within 3 after receipt @fmplRevise plan as appropriate and
resubmit plan to Engineer] within 3 days after rptef comments from Engineer.
.8 Engineer’s review of Contractor's final Health &uafety plan should not be construed
as approval and does not reduce the Contract@sibvesponsibility for construction
Health and Safety.
9 Medical Surveillance: Where prescribed by legislatiregulation or safety program,
submit certification of medical surveillance fotespersonnel prior to commencement of
Work, and submit additional certifications for amgw site personnel to Engineer.
.10 On-site Contingency and Emergency Response Pladre&d standard operating

procedures to be implemented during emergencytsing
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14

15

16

1.7

18

19

1.10

Filing of Notice

File Notice of Project with Provincial authoritipsor to commencement of Work.
Safety Assessment

Perform site specific safety hazard assessmertedeta project.

M eetings

Schedule and administer Health and Safety meetitigEmgineer prior to
commencement of Work.

Project/Site Conditions

Work at site will involve contact with:
A Building occupants.

General Requirements

Develop written site-specific Health and SafetynlHtased on hazard assessment prior to
commencing any site Work and continue to implemematintain, and enforce plan until
final demobilization from site. Health and SafetgriPmust address project
specifications.

Engineer may respond in writing, where deficiendesoncerns are noted and may
request re-submission with correction of deficiesar concerns.

Responsibility

Be responsible for health and safety of personsitensafety of property on site and for
protection of persons adjacent to site and enviggrirto extent that they may be affected
by conduct of Work.

Comply with and enforce compliance by employee$ wifety requirements of Contract
Documents, applicable federal, provincial, terigband local statutes, regulations, and
ordinances, and with site-specific Health and Safdan.

Compliance Requirements

Comply with Occupational Health and Safety Act, Quational Health and Safety
Regulations, C. Nfld. Reg., Latest Edition.

Comply with Canada Labour Code, Canada Occupat®atgdty and Health Regulations.
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111

112

113

114

1.15

1.16

Unforseen Hazards

Should any unforeseen or peculiar safety-relatetbfahazard, or condition become
evident during performance of Work, and follow prdares in place for Employee's
Right to Refuse Work in accordance with Acts anduRations of Province having
jurisdiction. Advise Engineer verbally and in vwnigj.

Health and Safety Co-ordinator

Employ and assign to Work, competent and authoniegptesentative as Health and
Safety Co-ordinator. Health and Safety Co-ordinatast:

A Have minimum 2 years' site-related working expearéespecific to activities
associated with building renovations.

2 Have working knowledge of occupational safety hadilth regulations.

3 Be responsible for completing Contractor's Heaitth Safety Training Sessions

and ensuring that personnel not successfully caimpgleequired training are not
permitted to enter site to perform Work.

4 Be responsible for implementing, enforcing dailg amonitoring site-specific
Contractor's Health and Safety Plan.

5 Be on site during execution of Work and report cliseto and be under direction
of site supervisor.

Posting of Documents

Ensure applicable items, articles, notices andrerdes posted in conspicuous location
on site in accordance with Acts and RegulationBrolince having jurisdiction, and in
consultation with Engineer.

Correction of Non-Compliance

Immediately address health and safety non-compigsgues identified by authority
having jurisdiction or by Engineer.

Provide Engineer with written report of action take correct non-compliance of health
and safety issues identified.

Engineer may stop Work if non-compliance of healtld safety regulations is not
corrected.

Blasting
N/A
Powder Actuated Devices

N/A
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1.17 Work Stoppage
A Give precedence to safety and health of publicsitedpersonnel and protection of

environment over cost and schedule consideratimmé/brk.

PART 2 PRODUCTS
21 Not Used

A Not used.

PART 3 EXECUTION
3.1 Not Used

A Not used.

END OF SECTION
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PART 1 GENERAL
11 Fires
A Fires and burning of rubbish on site not permitted.
12 Disposal of Wastes

A All waste materials must be disposed of at an approved landfill site. The Contractor is
responsible for obtaining permission from the operator of the landfill prior to disposing of
wastes. The Contractor shall provide the DFO Project Manager with written permission
from the operator of the landfill prior to the final disposal of wastes.

2 Do not dispose of waste or volatile materials, such as mineral spirits, oil or paint thinner

into waterways, storm or sanitary sewers. All wastes must be disposed of in an approved
landfill.

END OF SECTION
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PART 1 GENERAL

11 Fire Extinguishers

12

1.3

14

Supply fire extinguishers necessary to ptdtezwork in progress and the Owner's
physical plant on site.

Rubbish and Waste M aterials
Rubbish and waste materials are to be keptinimum.
The burning of rubbish is prohibited.

Removal:
.1 Remove all rubbish from the work site agdied by the Site Engineer.

Storage:

.1 Store oily waste in approved receptacles smenmaximum cleanliness and
safety.

.2 Deposit greasy or oily rags and materialsexttip spontaneous combustion in an
approved receptacles and remove from site.

Flammableand Combustible Liquids

The handling, storage and use of flammabde an
combustible liquids are to be governed by the cuidational Fire Code of Canada.

Flammable and combustible liquids such aslgees kerosene and naphtha will be kept
for ready use in quantities not exceeding 45 limesvided they are stored in approved
safety cans bearing the Underwriter's Laboratoi@ariada or Factory Mutual seal of
approval. Storage of quantities of flammable andlwastible liquids exceeding 45 litres
for work purposes, requires the permission of tine Ehief.

Transfer of flammable and combustible liguglprohibited within the building.

Transfer of flammable and combustible liquidlt not be carried out in the vicinity of
open flames or any type of heat-producing devices.

Flammable liquids having a flash point be®8%C such as naphtha or gasoline will not
be used as solvents or cleaning agents.

Flammable and combustible waste liquidsgdisposal, will be stored in approved
containers located in a safe ventilated area. Qieanare to be kept to a minimum and the
Fire Department is to be notified when disposaéduired.

Hazar dous Substances

Work entailing the use of toxic or hazardmegerials, chemicals and/or explosives,
otherwise creates a hazard to life, safety or healill be in accordance with the National
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Fire Code of Canada.
15 Firelnspection
A Site inspections by the DFO Project Managay be undertaken.

2 Co-operate with the DFO Project Manager durautine fire safety inspection of the
work site.

3 Immediately remedy all unsafe fire situatiobserved by the DFO Project Manager.
PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

Not Used.

END OF SECTION
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PART 1 GENERAL

1.1 Section Includes

12

13

14

15

PART 2
21

PART 3
31

Barriers.

Related Sections

Section 02 06 00 — Demolition.

Installation and Removal

Provide temporary controls in order to execute Waoqgeditiously.
Remove from site all such work after use.

Dust Tight Screens

Provide dust tight screens and dust barriers taliloe dust generating activities, and for
protection of workers, finished areas of Work andlj.

Maintain and relocate protection until such workasnplete.
Protection of Building Finishes

Provide protection for finished and partially fined building and equipment during
performance of work.

Provide necessary screens, covers etc.

Confirm with engineering consultant locations anstallation schedule 3 days prior to
installation.

Be responsible for damage incurred due to lack ahproper protection.

PRODUCTS
Not Used

Not Used.

EXECUTION
Not Used

Not Used.

END OF SECTION
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PART 1 GENERAL

1.1 Section Includes

1.2

13

1.4

Product quality, availability, storage, handliprotection, and transportation.
Manufacturer's instructions.
Quality of Work, coordination and fastenings.

Existing facilities.

Precedence

For Federal Government projects, Division tti®as take precedence over technical
specification sections in other Divisions of tRioject Manual.

Reference Standards

Within text of each specifications sectiorference may be made to reference standards.

Conform to these reference standards, in wiioile part as specifically requested in
specifications.

If there is question as to whether any produ&ystem is in conformance with
applicable standards, Consultant reserves righave such products or systems tested
to prove or disprove conformance.

Cost for such testing will be born by Owneeirent of conformance with Contract
Documents or by Contractor in event of non-confamoe.

Conform to latest date of issue of refererstaddards in effect on date of submission of
Tenders, except where specific date or issuedsifgally noted.

Quiality

Products, materials, equipment and articlefe(red to as products throughout
specifications) incorporated in Work shall be neat damaged or defective, and of best
quality (compatible with specifications) for pugmintended. If requested, furnish
evidence as to type, source and quality of pradpisivided.

Defective products, whenever identified ptmcompletion of Work, will be rejected,
regardless of previous inspections. Inspectiors ¢ relieve responsibility, but is
precaution against oversight or error. Removerapthce defective products at own
expense and be responsible for delays and expeassed by rejection.
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15

1.6

Should any dispute arise as to quality oeBgof products, decision rests strictly with
the Consultant based upon requirements of Conactiments.

Unless otherwise indicated in specificationajntain uniformity of manufacture for any
particular or like item throughout building.

Permanent labels, trademarks and nameplatesodacts are not acceptable in
prominent locations, except where required forrapeg instructions, or when located in
mechanical or electrical rooms.

Availability

Immediately upon signing Contract, review proiddelivery requirements and anticipate
foreseeable supply delays for any items. If delaysipply of products are foreseeable,
notify Consultant of such, in order that substtng or other remedial action may be
authorized in ample time to prevent delay in penfance of Work.

In event of failure to notify the Consultabhicammencement of Work and should

it subsequently appear that Work may be delayeduoh reason, the Consultant
reserves right to substitute more readily avadlgiybducts of similar character, at no
increase in Contract Price or Contract Time.

Storage, Handling and
Protection

Handle and store products in manner to predamage, adulteration, deterioration and
soiling and in accordance with manufacturer'srutdions when applicable.

Store packaged or bundled products in origanal undamaged condition with
manufacturer's seal and labels intact. Do not venfimm packaging or bundling until
required in Work.

Store products subject to damage from weathseatherproof enclosures.

Store cementitious products clear of eartbooicrete floors, and away from walls.

Keep sand, when used for grout or mortar r@s¢eiclean and dry. Store sand on
wooden platforms and cover with waterproof tarpeutiuring inclement weather.

Store sheet materials, on flat, solid suppants keep clear of  ground. Slope to shed
moisture.

Store and mix paints in heated and ventilabed. Remove oily rags and other
combustible debris from site daily. Take everycprdion necessary to prevent
spontaneous combustion.

Remove and replace damaged products at ovenegmand to satisfaction of the
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1.7

1.8

1.9

1.10

1.11

Consultant.

Touch-up damaged factory finished surfacgb@éaConsultant's satisfaction. Use
touch-up materials to match original. Do not pawer name plates.

Transportation

Pay costs of transportation of products reglin performance of Work.

Manufacturer's
Instructions

Unless otherwise indicated in specificationstall or erect products in accordance with
manufacturer's instructions. Do not rely on lalmelenclosures provided with products.
Obtain written instructions directly from manufawrs.

Notify the Consultant] in writing, of confletbetween specifications and
manufacturer's instructions, so that the Consuttay establish course of action.

Improper installation or erection of produase to failure in complying with these
requirements, authorizes the Consultant to reqamm®val and re-installation at no
increase in Contract Price or Contract Time.

Quiality of

Work

Ensure Quality of Work is of highest standaxkcuted by workers experienced and
skilled in respective duties for which they arepbaged. Immediately notify the

Consultant if required Work is such as to makmpractical to produce required
results.

Do not employ anyone unskilled in their regdiduties. The Consultant and Project
Manager reserves right to require dismissal frae workers deemed incompetent or
careless.

Decisions as to standard or fitness of Qualitwork in cases of dispute rest solely with
the Consultant, whose decision is final.

Co-Ordination

Ensure cooperation of workers in laying outrVdlaintain efficient and continuous

supetrvision.

Be responsible for coordination and placeméipenings, sleeves and accessories.

Concealment

In finished areas, conceal pipes, ducts amiahgvin floors, walls and ceilings, except
where indicated otherwise.
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2 Before installation, inform the Consultanthére is interference. Install as directed by

1.12

1.13

1.14

1.15

the Consultant.
Remedial Work

Perform remedial work required to repair odaep parts or portions of Work identified
as defective or unacceptable. Coordinate adjadféstted Work as required.

Perform remedial work by specialists familiath materials affected. Perform in a
manner to neither damage nor put at risk any @oif Work.

Location of
Fixtures

Consider location of fixtures, outlets, anéchanical and electrical items indicated as
approximate.

Inform the Consultant of conflicting instaltat. Install as directed.

Fastenings
Provide metal fastenings and accessoriesme $exture, colour and finish as adjacent
materials, unless indicated otherwise.

Prevent electrolytic action between dissimiteatals and materials.

Use non-corrosive hot dip galvanized stedkfaeys and anchors for securing exterior
work, unless stainless steel or other materigpeifically requested in affected
specification Section.

Space anchors within individual load limitstrear capacity and ensure they provide
positive permanent anchorage. Wood, or any otigamc material plugs are not
acceptable.

Keep exposed fastenings to a minimum, spageelgand install neatly.

Fastenings which cause spalling or crackingnaterial to which anchorage is made are
not acceptable.

Fastenings -

Equipment

Use fastenings of standard commercial sizdgatterns with material and finish
suitable for service.

Use heavy hexagon heads, semi-finished untésswise specified. Use No. 304
stainless steel for exterior areas.
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.3 Bolts may not project more than one diameg¢sohd nuts.

A4 Use plain type washers on equipment, sheetlraet soft gasket lock type washers
where vibrations occur. Use resilient washers wi#linless steel.

1.16 Protection of
Work in Progress

A Prevent overloading of any part of building ot cut, drill or sleeve any load bearing
structural member, unless specifically indicatettheut written approval of the
Consultant.

2 When breaking into or connecting to existingy®es or utilities, execute Work at times
directed by local governing authorities, with mmim of disturbance to Work, and/or
building occupants.

3 Protect, relocate or maintain existing acties/ges. When services are encountered, cap
off in manner approved by authority having jurcdotin. Stake and record location of
capped service.

1.17 Existing
Utilities

A When breaking into or connecting to existingvices or utilities, execute Work at times
directed by local governing authorities, with mmim of disturbance to Work,
building occupants and pedestrian and vehicusdfidr

2 Protect, relocate or maintain existing actigevices. When services are encountered, cap
off in manner approved by authority having jurcdotin. Stake and record location of
capped service.

PART 2 GENERAL
2.1 Not Used
A Not used.
PART 3 GENERAL
3.1 Not Used
A Not used.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A Progressive cleaning.
2 Final cleaning.
12 Related Section
A Section 01 74 21 - Waste Management and Disposal.
2 Section 01 77 00 - Closeout Procedures.
13 Project Cleanliness
1 Maintain Work in tidy condition, free from accumulation of waste products and debris,
other than that caused by Owner or other Contractors.
2 Remove waste materials from site at regularly scheduled times or dispose of as directed
by Engineer. Do not burn waste materials on site, unless approved by Engineer.
3 Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.
4 Provide on-site containers for collection of waste materials and debris.
5 Provide and use clearly marked separate bins for recycling. Refer to Section 01 74 21 -
Waste Management and Disposal.
.6 Remove waste material and debris from site and deposit in waste container at end of each
working day.
7 Dispose of waste materials and debris off site.
8 Clean interior areas prior to start of finish work, and maintain areas free of dust and other
contaminants during finishing operations.
9 Store volatile waste in covered metal containers, and remove from premises at end of
each working day.
A0 Provide adequate ventilation during use of volatile or noxious substances. Use of
building ventilation systemsis not permitted for this purpose.
A1 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and
as recommended by cleaning material manufacturer.
A2 Schedul e cleaning operations so that resulting dust, debris and other contaminants will

not fall on wet, newly painted surfaces nor contaminate building systems.
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14

PART 2
21

PART 3
31

Final Cleaning

When Work is Substantially Performed, remove surplus products, tools, construction
machinery and equipment not required for performance of remaining Work.

Remove waste products and debris other than that caused by others, and leave Work
clean and suitable for occupancy.

Prior to final review, remove surplus products, tools, construction machinery and
equipment.

Remove waste products and debris other than that caused by Owner or other Contractors.

Remove waste materials from site at regularly scheduled times or dispose of as directed
by Engineer. Do not burn waste materials on site, unless approved by Engineer.

Make arrangements with and obtain permits from authorities having jurisdiction for
disposal of waste and debris.

PRODUCTS
Not Used

Not Used.

EXECUTION
Not Used

Not Used.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A List significant generic types of products, work requirements specified. Do not

include procedure, process, preparatory work,ral fadjusting and cleaning. Include
Waste Audit, Waste Reduction Workplan, Materialsi$e Separation Program, and
Cost/Revenue Analysis Workplan.

1.2 Definitions

A Waste Audit (WA): Relates to projected waste geti@malnvolves measuring and
estimating quantity and composition of waste, reador waste generation, and
operational factors which contribute to waste.

2 Waste Reduction Workplan (WRW): Written report whaddresses opportunities for
reduction, reuse, or recycling of materials. WRWased on information acquired from

WA (Schedule A).
3 Demolition Waste Audit (DWA): Relates to actual veagenerated from project.
4 Materials Source Separation Program (MSSP): Canefst series of ongoing activities

to separate reusable and recyclable waste maiteioaiaterial categories from other
types of waste at point of generation.

5 Cost/Revenue Analysis Workplan (CRAW): Based oormiation from WRW, and
intended as financial tracking tool for determine@pnomic status of waste management
practices.

.6 Waste Management Coordinator (WMC): Designate iddial who is in attendance on-
site, full-time. Designate, or have designatedividdals from each Subcontractor to be
responsible for waste management related to tregletand for coordinating activities

with WMC.
g Separate Condition: Refers to waste sorted intwithaal types.
13 Site Visit
A Pre-tender site visit: Walk-through of project tér to completion of tender submittal

is mandatory. Date, time and location to be arrdrigethe project manager.
14 Documents

A Maintain at job site, one copy of following docurten

A Waste Audit
2 Waste Reduction Workplan
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15

16

1.7

1.8

19

3 Material Source Separation Plan

4 Schedules A B C D E completed for project.

Use of Site and Facilities

Execute work with least possible interference stutbance to normal use of premises.
Maintain security measures established by exigtnijty.

Submittal

Submit requested submittals in accordance withi@e€1330 - Submittal Procedures.

Prepare and submit the following submittals praoptoject start-up:

1 Submit 2 copies of completed Waste Audit (WA): Shlle A.

2 Submit 2 copies of completed Waste Reduction WarkipWRW): Schedule B.
3 Submit 2 copies of completed Demolition Waste AYOWA): Schedule C.

4 Submit 2 copies of Cost/Revenue Analysis WorkglaRAW): Schedule D.

5

Submit 2 copies of Materials Source Separatiomgiara description.

Waste Audit
Conduct WA prior to project start-up.
Prepare Waste Audit: Schedule A.

Record, on Waste Audit - Schedule A, extent to Whiaterials or products used consist
of recycled or reused materials or products.

Waste Reduction Workplan
Prepare WRW prior to project start-up.

Structure WRW to prioritize actions and follow 3Risrarchy, with Reduction as first
priority, followed by Reuse, then Recycle.

Describes management of waste.

Identify opportunities for reduction, reuse, andkxeycling (3Rs) of materials. Based on
information acquired from WA.

Post workplan or summary where workers at siteable to review its content.

Demolition Waste Audit



NAFC P-18 Snorkel Hood Extension SECTIONO0174 21
Project F6879-179230 WASTE MANAGEMENT AND DISPOSAL

PAGE 3

1.10

111

112

1.13

114

Prepare Demolition Waste Audit (DWA) prior to projestart-up.
Complete Demolition Waste Audit (DWA): Schedule C.
Cost/Revenue Analysis Workplan

Prepare CRAW: Schedule D.

M aterials Sour ce Separation Program

Prepare MSSP and have ready for use prior to grejag-up.

Implement MSSP for waste generated on project mpdiance with approved methods
and as approved by Engineer.

Provide on-site facilities for collection, handlirand storage of anticipated quantities of
reusable and/or recyclable materials.

Provide containers to deposit reusable and/or fablematerials.

Locate containers in locations, to facilitate déposmaterials without hindering daily
operations.

Locate separated materials in areas which minimiaterial damage.

Collect, handle, store on-site, and transport iéf-salvaged materials in separate
condition. Transport to approved and authorizegiaiang facility.

Collect, handle, store on-site, and transport iéf-salvaged materials in combined
condition. Ship materials to site operating underti@icate of Approval. Materials must
be immediately separated into required categodessiuse of recycling.

Waste Processing Sites

For approved sites, contact Provincial Departméinyironment.

Disposal of Wastes

Burying of rubbish and waste materials is prohibiless approved by Engineer.

Disposal of waste, volatile materials, mineral ggjmil, paint thinner, into waterways,
storm, or sanitary sewers is prohibited.

Storage, Handling and Protection
Store, materials to be reused, recycled and salviagecations as directed by Engineer.

Unless specified otherwise, materials for remowesidme Contractor's property.
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3 Protect, stockpile, store and catalogue salvagsasit
4 Separate non-salvageable materials from salvagetitTransport and deliver non-
salvageable items to licensed disposal facility.
5 Protect structural components not removed for deimolfrom movement or damage.
.6 Support affected structures. If safety of buildisgndangered, cease operations and
immediately notify Engineer.
7 Protect surface drainage, mechanical and elecfrimal damage and blockage.
1.15 Scheduling
A Coordinate work with other activities at site tsere timely and orderly progress of the
work.
PART 2 PRODUCTS
21 Not Used
A Not Used.
PART 3 EXECUTION
31 Application
A Do work in compliance with WRW.
2 Handle waste materials not reused, salvaged, gclextin accordance with appropriate
regulations and codes.
3.2 Cleaning
A Remove tools and waste materials on completionarkyand leave work area in clean
and orderly condition.
2 Clean-up work area as work progresses.
3 Source separate materials to be reused/recycledpeicified sort areas.
33 Diversion of Materials
A Separate recyclable materials from general wastarstand stockpile in separate piles

or containers, to approval of Engineer, and coestswith applicable fire regulations.
Mark containers or stockpile areas. Provide insitoncon disposal practices.
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2 On-site sale of salvaged, recovered, reusableclamye materials is not permitted.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A Administrative procedures preceding preliminary &ndl inspections of Work.
12 Related Sections
A Section 01 78 00 - Closeout Submittals.
2 Section 01 91 13 - Commissioning.
13 I nspection and Declar ation

A Contractor's Inspection: Contractor and all Sub@anibrs shall conduct an inspection of
Work, identify deficiencies and defects, and repairequired to conform to Contract
Documents.

A Notify Engineer in writing of satisfactory completi of Contractor's Inspection
and that corrections have been made.
2 Request Engineer’s Inspection.

2 Engineer’s Inspection: Engineer and Contractol patform inspection of Work to
identify obvious defects or deficiencies. Contracoall correct Work accordingly.

3 Completion: submit written certificate that follavg have been performed:

A Work has been completed and inspected for comg@iariih Contract
Documents.
Defects have been corrected and deficiencies hese tompleted.
Equipment and systems have been tested, adjustdobianced and are fully
operational.

4 Operation of systems have been demonstrated to wgersonnel.

5 Work is complete and ready for Final Inspection.

4 Final Inspection: when items noted above are categ)eequest final inspection of
Work by Owner, Engineer and Contractor. If Workleemed incomplete by Owner and
Engineer, complete outstanding items and requewpection.

5 Declaration of Substantial Performance: when Ovamer Engineer consider deficiencies
and defects have been corrected and it appearsesunts of Contract have been
substantially performed, make application for dedie of Substantial Performance.

.6 Commencement of Lien and Warranty Periods: dat@vafier's acceptance of submitted

declaration of Substantial Performance shall be ttatcommencement for warranty
period and commencement of lien period unless redutherwise by lien statute of
Place of Work.
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PART 2
21

PART 3
3.1

Final Payment: When Owner and Engineer considet fieficiencies and defects have
been corrected and it appears requirements of &driieve been totally performed,
make application for final payment. If Work is demaincomplete by Owner and
Engineer, complete outstanding items and requewpection.

Payment of Holdback: After issuance of certificat&Substantial Performance of Work,
submit an application for payment of holdback.

PRODUCTS
Not Used

Not Used.

EXECUTION
Not Used

Not Used.

END OF SECTION
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PART 1 GENERAL
11 Section Includes
A As-built, samples, and specifications.
2 Equipment and systems.
3 Product data, materials and finishes, and relatiamation.
4 Operation and maintenance data.
5 Spare parts, special tools and maintenance material
.6 Warranties and bonds.
12 Related Sections

A Section 01 33 00 - Submittal Procedures.
2 Section 01 77 00 - Closeout Procedures.
3 Section 01 91 13 - Commissioning.
4 Division 22 and 26.

13 Submissions

A Submit two (2) copies of ‘As-Built’ drawings and Mé&nance Manuals for approval by
the engineer.

2 Prepare instructions and data by personnel exgstkim maintenance and operation of
described products.

3 Copy will be returned after final inspection, wimgineer’'s comments.
4 Revise content of documents as required priomal Submittal.
.5 Two weeks prior to Substantial Performance of treki/submit to the Engineer, two

final copies of operating and maintenance manuanglish.

.6 Ensure spare parts, maintenance materials andaspeals provided are new,
undamaged or defective, and of same quality andufaature as products provided in
Work.

g If requested, furnish evidence as to type, souncegaiality of products provided.
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14

15

Defective products will be rejected, regardlesprefvious inspections. Replace products
at own expense.

Pay costs of transportation.
Format
Organize data in the form of an instructional manua

Binders: vinyl, hard covered, 3 ‘D’ ring, loose 1€4.9 x 279 mm with spine and face
pockets.

When multiple binders are used, correlate datareigited consistent groupings. Identify
contents of each binder on spine.

Cover: Identify each binder with type or printetletiProject Record Documents’; list
title of project and identify subject matter of ¢emts.

Arrange content by systems, under Section numimetsagquence of Table of Contents.

Provide tabbed fly leaf for each separate prodndtsystem, with typed description of
product and major component parts of equipment.

Text: Manufacturer's printed data, or typewritterted

Drawings: provide with reinforced punched binddr. f&ind in with text; fold larger
drawings to size of text pages.

Contents - Each Volume

Table of Contents: provide title of project;

1 date of submission; names,

2 addresses, and telephone numbers of Consultar@@mdactor with name of
responsible parties;

3 schedule of products and systems, indexed to coatemlume.
For each product or system:

A list names, addresses and telephone numbers afrauhctors and suppliers,
including local source of supplies and replacenpants.

Product Data: mark each sheet to clearly idenpBcsgic products and component parts,
and data applicable to installation; delete inaygtile information.

Drawings: supplement product data to illustratatiehs of component parts of
equipment and systems, to show control and flowrdias.
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1.7

Typewritten Text: as required to supplement prodiata. Provide logical sequence of
instructions for each procedure, incorporating nfiacturer's instructions specified in.

As-builts and Samples

In addition to requirements in General Conditianajntain at the site for Engineer one
record copy of:

A Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contra
Reviewed shop drawings, product data, and samples.
Field test records.

Inspection certificates.

o N o 0 W N

Manufacturer's certificates.

Store record documents and samples in field o#ijz&rt from documents used for
construction. Provide files, racks, and secureagf@r

Label record documents and file in accordance &éhbtion number listings in List of
Contents of this Project Manual. Label each docutffROJECT RECORD" in neat,
large, printed letters.

Maintain record documents in clean, dry and legdaledition. Do not use record
documents for construction purposes.

Keep record documents and samples available fpeaion by Engineer.
Recording Actual Site Conditions

Record information on set of blue line opaque dngsj and in copy of Project Manual,
provided by Engineer.

Provide felt tip marking pens, maintaining sepacatiours for each major system, for
recording information.

Record information concurrently with constructialogress. Do not conceal Work until
required information is recorded.

Contract Drawings and shop drawings: legibly makteitem to record actual
construction, including:
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A Measured depths of elements of foundation in @t finish first floor datum.
2 Measured horizontal and vertical locations of ugdaund utilities and

1.8

1.9

appurtenances, referenced to permanent surfaceveipents.

3 Measured locations of internal utilities and apenances, referenced to visible
and accessible features of construction.

Field changes of dimension and detail.
Changes made by change orders.

Details not on original Contract Drawings.

N o o~

References to related shop drawings and modifieatio
Specifications: legibly mark each item to recortbatconstruction, including:

A Manufacturer, trade name, and catalogue numbeaasf product actually
installed, particularly optional items and subgétiiems.

2 Changes made by Addenda and change orders.

Other Documents: maintain manufacturer's certifdcest, inspection certifications, field
test records, required by individual specificatigastions.

Final Survey

N/A

Equipment and Systems

Each Item of Equipment and Each System: includerg®®n of unit or system, and
component parts. Give function, normal operatioarabteristics, and limiting
conditions. Include performance curves, with engiimgy data and tests, and complete

nomenclature and commercial number of replaceadis.p

Panel board circuit directories: provide electrgaivice characteristics, controls, and
communications.

Include installed colour coded wiring diagrams.

Operating Procedures: include start-up, breakrd,rautine normal operating
instructions and sequences. Include regulationtrelhrstopping, shut-down, and
emergency instructions. Include summer, winter, amglspecial operating instructions.
Maintenance Requirements: include routine procedanel guide for trouble-shooting;
disassembly, repair, and reassembly instructiams$;adignment, adjusting, balancing,
and checking instructions.

Provide servicing and lubrication schedule, antddigubricants required.
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7 Include manufacturer's printed operation and maartee instructions.

.8 Include sequence of operation by controls manufactu

9 Provide original manufacturer's parts list, illasions, assembly drawings, and diagrams
required for maintenance.

.10 Provide installed control diagrams by controls nfaoturer.

A1 Provide Contractor's coordination drawings, witstalled colour coded piping diagrams.

A2 Provide charts of valve tag numbers, with locagod function of each valve, keyed to
flow and control diagrams.

13 Provide list of original manufacturer's spare pastsrent prices, and recommended
guantities to be maintained in storage.

14 Include test and balancing reports as specifieskiction 01 91 13 - Commissioning.

15 Additional requirements: As specified in individiggdecification sections.

1.10 Materials and Finishes

A Building Products, Applied Materials, and Finishie€lude product data, with catalogue
number, size, composition, and colour and texteeghations. Provide information for
re-ordering custom manufactured products.

2 Instructions for cleaning agents and methods, jptemas against detrimental agents and
methods, and recommended schedule for cleaningnanmienance.

3 Moisture-protection and Weather-exposed Produetsude manufacturer's
recommendations for cleaning agents and methodsaptions against detrimental
agents and methods, and recommended schedule&mirnt) and maintenance.

A4 Additional Requirements: as specified in individgpécifications sections.

111 Spare Parts

A Provide spare parts, in quantities specified inviddial specification sections.

2 Provide items of same manufacture and qualityeamstin Work.

3 Deliver to site; place and store.

4 Receive and catalogue all items. Submit inventstyng to Engineer. Include approved

listings in Maintenance Manual.
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113

114

1.15

Obtain receipt for delivered products and submiro final payment.
Maintenance M aterials

Provide maintenance and extra materials, in quesit#pecified in individual
specification sections.

Provide items of same manufacture and qualityeamstin Work.
Deliver to site; place and store.

Receive and catalogue all items. Submit inventstyng to Engineer. Include approved
listings in Maintenance Manual.

Obtain receipt for delivered products and submiro final payment.

Special Tools

Provide special tools, in quantities specifiedndividual specification section.
Provide items with tags identifying their assoaiefienction and equipment.
Deliver to site; place and store.

Receive and catalogue all items. Submit inventstyng to Engineer. Include approved
listings in Maintenance Manual.

Storage, Handling and Protection

Store spare parts, maintenance materials, andagpeacis in manner to prevent damage
or deterioration.

Store in original and undamaged condition with nfacturer’s seal and labels intact.
Store components subject to damage from weatheeatherproof enclosures.

Store paints and freezable materials in a heatéd/@ntilated room.

Remove and replace damaged products at own expeadde satisfaction of Engineer.
Warranties and Bonds

Separate each warranty or bond with index tab shested to Table of Contents listing.

List subcontractor, supplier, and manufacturerhw@ame, address, and telephone
number of responsible principal.
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3 Obtain warranties and bonds, executed in duplicptgubcontractors, suppliers, and

manufacturers, within ten days after completiothefapplicable item of work.

4 Except for items put into use with Owner's pernoissieave date of beginning of time of
warranty until the Date of Substantial Performaiscgetermined.

5 Verify that documents are in proper form, contait information, and are notarized.
.6 Co-execute submittals when required.
g Retain warranties and bonds until time specifiedstdomittal.

PART 2 PRODUCTS

21 Not Used

A Not Used.

PART 3 EXECUTION
3.1 Not Used

A Not Used.

END OF SECTION
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PART 1 GENERAL

1.1 Section Includes

12

13

14

Commissioning of all new mechanical and eleatrsystems and components including:

A Testing and adjustment

2 Demonstrations

3 Instructions of all procedures for Owner's perssd

4 Updating as-built data

5 Co-ordination of Operation and Maintenance naiter

References

National Fire Code.
CSA (Canadian Standards Association).

Canadian Electrical Code.
Quality Assurance

Personnel to be employed in the Commissionitigiaes shall be qualified trades
persons, certified testing agencies and factoryaga by the Commissioning Team
Leader or the Owner’s representative.

Pre-commissioning

The purpose of the pre-commissioning procegs énsure the project is completed to
permit the execution of the Commissioning processtfis project.

The Pre-commissioning process must be fullymetad to the satisfaction of the
Commissioning Team prior to conducting the Comrisisig process.

The Pre-commissioning Team shall consist of:

General Contractor.

Owner (or the designated Owner representative)
Project Manager.

Applicable sub-trade representative.

Equipment Manufacturer’s representative.
Others as identified by the Engineer.

ourwiNPR

The Pre-commissioning process shall includestieeverification that all systems are
operable and performed to the intent of the Speatifin.
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15

16

1.7

18

Commissioning

The Commissioning process shall be conducted ali@re-commissioning activities are
completed.

The purpose of the Commissioning process islty fest all systems including
mechanical and electrical components and operatiocedures by challenging these
systems to realistic operation conditions.

The Commissioning activities shall be co-ordeady the General Contractor.

The Commissioning exercise shall be conducted period deemed necessary by the
Owner for the mechanical section of the speciforai

Commissioning activities for the mechanical sgst shall have available up to date as-
built drawing information and accurate Operationd Maintenance Manuals. These
documents shall be a major part of this activity.

Contractor shall arrange for all outside suppliequipment manufacturers, test agencies
and others as identified in the commissioning sestof this specification and bear all
associated cost.

The Commissioning Team shall be comprised @frtdividuals or groups as identified
in Section 1.2 Pre-commissioning, including the iBagr.

Procedures

Ensure all required personnel are present etaheduled activities.

Provide all documentation and drawings as ddfinghe specifications.

Preparation

Provide test instruments required for all ateg as defined by the Engineer.
Verify all systems were Pre-commissioned.

Confirm all scheduled activities will have idigieid personnel available.

System Demonstration

Perform all start up operations, control adjestmtrouble shooting, servicing and
maintenance of each item of equipment as defindtido¥engineer.
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Owner will provide list of personnel to receimstructions and will co-ordinate their
attendance at agreed upon times.

Prepare and insert additional data in opera@gmasmaintenance manuals and update as-
built drawings when need for additional data becoagparent during the
Commissioning exercise.

Where instruction is required, instruct persommell phases of operation and
maintenance using Operation and Maintenance Mamsalse basis of instruction.

Review all contents of the manuals in detaéxplain all aspects of operation and
maintenance.

Schedule of Activities

The events concerning the Pre-commissioningGommissioning activities shall be
conducted based on a pre-established schedulalvittembers of the Commissioning
Team.

For Contract purposes, the schedule of acts/ititl be as follows:
A Pre-commissioning - to be completed prior to massioning by the Contractor.
2 Commissioning:

- One half (1/2) day — all trades.

END OF SECTION
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PART 1 GENERAL

11 SECTION INCLUDES

12

13

14

15

16

Methods and procedures for demolition of structupests of structures, basements and
foundation walls.

RELATED SECTIONS

Section 01 11 00 — Summary of Work

Section 01 35 29.06 - Health and Safety Requiresnent

Section 01 35 43 - Environmental Procedures

Section 01 52 00 — Construction Facilities

Section 01 56 00 - Temporary Barriers and Enclasure

Section 01 74 21 — Construction/Demolition Wastenbtgement and Disposal

REFERENCES
Canadian Standards Association (CSA).

A CSA S350, Code of Practice for Safety in Demolitidrstructures

QUALITY ASSURANCE

Prior to start of Work arrange for site visit wilwner's Representative to examine
existing site conditions adjacent to demolition kvor

Hold project meetings every month.

Ensure key personnel, site supervisor, project gemaubcontractor representatives,
attend.

WASTE MANAGEMENT AND DISPOSAL

Separate waste materials in accordance with Se@fiaf# 21 — Construction/Demolition
Waste Management and Disposal.

EXISTING CONDITIONS

Should material resembling spray or trowel appéisdestos or any other designated
substance be encountered in course of demolitiop,vgork, take preventative measures,
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and notify Owner’s Representative immediately. @b proceed until written instructions
have been received.

2 Structures to be demolished to be based on thedition on date that tender is accepted.

3 Salvage items as identified by Owner’s RepresamaRemove, protect and store
salvaged items as directed by Owner’s Represeatddeliver to Owner as directed.

1.7 DEMOLITION DRAWINGS

A Where required by authorities having jurisdictisabmit for approval drawings,
diagrams or details showing sequence of demoliiork and supporting structures and
underpinning.

2 Submit drawings stamped and signed by qualifiefegsional engineer licensed in
Province of Newfoundland and Labrador, Canada.

1.8 ENVIRONMENTAL PROTECTION
1 Ensure work is done in accordance with Section®43— Environmental Procedures.
2 Prevent movement, settlement or damage of adjatertures, services, walks, paving,

trees, landscaping, adjacent grades parts of egibtiilding to remain.

3 Support affected structures and, if safety of stmecbeing demolished or adjacent
structures or services appears to be endangered oparations and notify Owner’s
Representative.

4 Prevent debris from blocking surface drainage systdevators, mechanical and

electrical systems which must remain in operation.

5 Ensure that demolition work does not adverselycafheljacent watercourses,
groundwater and wildlife, or contribute to excessaad noise pollution.

.6 Fires and burning of waste or materials is not jiéechon site.
7 Do not bury waste or materials on site.
.8 Do not dispose of waste or volatile materials sa€imineral spirits, oil, petroleum based

lubricants, or toxic cleaning solutions into watarcses, storm or sanitary sewers. Ensure
proper disposal procedures are maintained througiroject.

9 Do not pump water containing suspended materi&dswatercourses, storm or sanitary
sewers, or onto adjacent properties.

.10 Control disposal or runoff of water containing seisgled materials or other harmful
substances in accordance with local authoritiegiirements.
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A1 Protect trees, plants and foliage on site and adjguroperties where indicated.

12 Prevent extraneous materials from contaminatingeyond application area, by
providing temporary enclosures during demolitiorrkvo
.13 Cover or wet down dry materials and waste to preltwing dust and debris. Control
dust on all temporary roads.
1.9 SCHEDULING
A Ensure project time lines are met without compramispecified minimum rates of
material diversion. Notify Owner’s Representatimeniriting of delays.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
31 PREPARATION
A Do work in accordance with 01 35 29.06 — Health Safkty Requirements.
2 Disconnect electrical and telephone service limesrang buildings to be demolished.
Post warning signs on electrical lines and equigmétch must remain energized to
serve other properties during period of demolition.
3 Disconnect and cap designated mechanical services.
A Sewer and water lines: remove to property line.
2 Other underground services: remove and disposs difected by Owner’s
Representative.
4 Do not disrupt active or energized utilities desitgnl to remain undisturbed.
5 Remove rodent and vermin as required by Owner’'sédemtative.
3.2 SAFETY CODE
A Do demolition work in accordance with Section 01086- Temporary Barriers and
Enclosures.
2 Blasting operations not permitted during demolition
3.3 DEMOLITION
A Demolish foundation walls to minimum of 300mm belbwished grade.
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2 Demolish foundation walls and footings, and corefktors below or on grade.

3 Break 100mm holes per 1@narea in concrete slabs which are not to be remdwved
prevent accumulation of water. Keep floor drainerojg permanent drainage still
connected.

A4 Pieces of concrete and masonry not larger than#@roken from demolition work
may be used as backfill in open basements on eftcaggrovided voids are filled. Keep
demolition fill 300 mm below finished grade levBlo not backfill basement areas until
inspected by Owner’s Representative.

5 Remove existing equipment, services, and obstadiese required for refinishing or
making good of existing surfaces, and replace ak wmgresses.

.6 At end of each day's work, leave Work in safe aatlle condition. Protect interiors of
parts not to be demolished from exterior elemenédl imes.

7 Demolish to minimize dusting. Keep materials wetisdlirected by Owner’s
Representative.

.8 Remove structural framing.

9 Contain all fibrous materials (e.g. Insulationymimize release of airborne fiber while
being transported to waste disposal site or altendisposal location.

.10 Only dispose of material specified by selectedra#téve disposal option as directed by
Owner’s Representative.

A1 Ensure that these materials will not be disposed andfill or waste stream destined for
landfill.

12 Remove and dispose of demolished materials excegternoted otherwise and in
accordance with authorities having jurisdiction.

13 Environmental:

A Remove contaminated or dangerous materials asedfin authorities having
jurisdiction, relating to environmental protectidrgom site and dispose of in
safe manner to minimized danger at site or durisgasal.

2 Septic Tanks:

A Pump out buried septic tanks, left in place. Fithvsand.
2 Remove tanks within area of new construction orenméved areas and
slabs.

14 Prior to the start of any demolition work removent@minated or hazardous materials as

defined by authorities having jurisdiction, frontesand dispose of at designated disposal
facilities.
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15 Prior to the start of any demolition work removelarground storage tanks and piping as
directed.

.16 Use natural lighting to work by wherever possil8but off all lighting except those
required for security purposes at the end of eagh d

34 STOCKPILING

A Stockpile materials in a location as directed byn@ris Representative.

2 Designate appropriate security resources/measuprevent vandalism, damage and
theft.

3 Separate from general waste stream each of thmwiol) materials. Stockpile materials
in neat and orderly fashion in location and asatée by Owner’'s Representative for
alternate disposal. Stockpile materials in accacdamith applicable fire regulations.

A Glass fiber ceiling tiles.
Wood fiber ceiling tiles.
3 Power source poles deemed unfit for reuse by OwriRgpresentative.
4 Wiring and conduit.
5 Outlets/Switches
.6 Floor receptacles.
7 Metal duct work, baffles, HVAC equipment.
8 Demountable partitions.
9 Drapes.
.10 Tracks and blinds.
A1 Insulation batts.
A2 Miscellaneous metals.
13 Carpet.

4 Supply separate, clearly-marked disposal binslfaradéegories of waste material. Do not
remove bins from site until inspected and apprdwe®wner’'s Representative.

5 Provide collection areas for collection of misceflaus metals in the area of demolition.

35 REMOVAL FROM SITE

A Notify Owner's Representative in writing of any maals identified as not suitable for
alternate disposal. Provide reasons prior to agbriav disposal.

2 Dispose of materials as directed by Owner’'s Repitatige.
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3.6

3.7

Remove stockpiled material as directed by OwneéprBsentative when it interferes
with operations of project construction.

Remove stockpiles of like materials by an altermiiéposal option once collection of
materials is complete.

Transport material designated for alternate didgossccordance with applicable
regulations.

Dispose of materials not designated for alterneeodal in accordance with applicable
regulations.

REPORTING

Record off-site removal of debris and materials provide following information
regarding removed materials to Owner’s Represemstatithin two (2) working days.

A Time and date of Removal

2 Description of Material

3 Weight and Quantity of Materials.

4 Breakdown of reuse, recycling and landfill quagasti
5 End Demolition of Materials.

COORDINATION

Coordinate alternative disposal activities with @wa Representative’s on site waste
diversion representative.

END OF SECTION
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PART 1 GENERAL

11 RELATED WORK

12

13

14

Division 1 - General Requirements.

Comply with Asbestos Abatement Regulations, LdEektion.

SECTION INCLUDES

Removal as specified of all trowel-applied asbestogtaining drywall joint compound
on existing drywall being demolished or cut/patchader this Contract

Use of power tools that are fitted with dust cadibes equipped with a HEPA filter to cut,
shape, grind, drill, scrape, or abrade manufactpreducts containing asbestos.

Cleaning, maintaining, or removal of air-handlirgugoment in buildings where sprayed
fireproofing materials containing asbestos haventzmplied.

REFERENCES
Codes and standards referenced in this sectiontoefke latest edition thereof.

Canadian General Standards Board (CGSB)

A CAN/CGSB-1.205, Sealer for Application to Asbeskilsre-Releasing
Materials.

DEFINITIONS

HEPA vacuum: High Efficiency Particulate Air fild vacuum equipment with a filter
system capable of collecting and retaining fibnesater than 0.3 microns in any direction
at 99.97% efficiency.

Amended Water: Water with a non-ionic surfactantting agent added to reduce water
tension to allow wetting of fibres.

Asbestos-Containing Materials (ACMs): Materialsntiged under Existing Conditions
(Article 1.7), including fallen materials and settldust.

Asbestos Work Area: Area where actual removal,jisgand enclosure of spray or
trowel-applied asbestos-containing materials takase.

Authorized Visitors: Building Owner, Asbestos Abatnt Consultant or designated
representative , and persons representing regylagemcies.
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.10

A1

A2

13

14

Friable Material: Material that when dry can berchled, pulverized or powdered by
hand pressure and includes such material thatimslded, pulverized or powdered.

Occupied Area: Any area of the building or worleghat is outside the Asbestos Work
Area.

Polyethylene sheeting sealed with tape: Polyetleyitteeting of type and thickness
specified sealed with tape along all edges, argemetrating objects, over cuts and tears,
and elsewhere as required to provide a continuolygiylene membrane to protect
underlying surfaces from water damage or damageehiants, and to prevent escape of
asbestos fibres through the sheeting into a clesm a

Glove Bag: Prefabricated glove bag as follows:

A Minimum thickness 0.25 mm (10 mil) polyvinyl-chldg bag.

Integral 0.25 mm (10 mil) thick polyvinyl-chloridgioves and elastic ports.
Equipped with reversible double-pull double thrapper on top.

Straps for sealing ends around pipe.

Must incorporate internal closure strip if it iskie moved or used in more than
one specific location.

o r wiN

DOP Test: A testing method used to determine ttegiity of the Negative Pressure unit
using dioctyl phthalate (DOP) HEPA-filter leak test

Sprayer: Garden reservoir type sprayer or airlpesysequipment capable of producing a
mist or fine spray. Must be appropriate capacitysfmpe of work.

Negative pressure: A system that extracts air thréom work area, filters such
extracted air through a High Efficiency Particulafefiltering system, and discharges
this air directly outside work area to exteriooilding. This system shall maintain a
minimum pressure differential of 5 Pa relative dfagent areas outside of work areas, be
equipped with an alarm to warn of system breakd@md, be equipped with an
instrument to continuously monitor and automaticedicord pressure differences.

Airlock: A system for permitting ingress or egregghout permitting air movement
between a contaminated area and an uncontaminaadtgpically consisting of two
curtained doorways at least 2 m apart.

Curtained doorway: An arrangement of closuresltmaingress and egress from one
room to another while permitting minimal air movarhbetween rooms, typically
constructed as follows: Place two overlapping sheepolyethylene over an existing or
temporarily framed doorway, secure each alongdpef the doorway, secure the
vertical edge of one sheet along one vertical gfdbe doorway, and secure the vertical
edge of the other sheet along the opposite veridal of the doorway. Reinforce free
edges of polyethylene with duct tape and weighbibttom edge to ensure proper
closing. Each polyethylene sheet shall overlap mgsmot less than 1.5 m on each side.
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15

.16

Competent person: in relation to specific work, nea worker who:

A
2

3

Is qualified because of knowledge, training andeeigmce to perform the work.

Is familiar with the provincial and federal lawsdawith the provisions of the
regulations that apply to the work.

Has knowledge of all potential or actual dangdndalth or safety in the work.

Non-Friable Material: material that when dry canbetcrumbled, pulverized or
powdered by hand pressure.

SUBMITTALS
Before commencing work:

A

N o o s

Obtain from the appropriate agency and submit tm@is Representative all
necessary permits for transportation and dispdsadlwestos waste. Ensure that
dump operator is fully aware of hazardous natunamaterial being dumped, and
proper methods of disposal. Submit proof satisfgdim Owner’'s Representative
that suitable arrangements have been made to esaril/properly dispose of
asbestos waste.

Submit proof satisfactory to Owner’s Representata all employees have had
instruction on the hazards of asbestos exposispirator use, dress, use of
showers, entry and exit from work areas, and @iéeais of work procedures and
protective measures. Supervisory personnel shedl adiended an asbestos
abatement course, of not less than two days duaraproved by the Owner’s
Representative. Submit proof of attendance in ohm fof a certificate. Minimum
of one Supervisor for every five workers.

Submit layout of proposed enclosures and decontinimfacilities to Owner’s
Representative for review.

Submit documentation including test results folesgaroposed for use.
Submit Provincial and/or local requirements for isetof Project Form.
Submit proof of Contractor’s Asbestos Liability imance.

Submit proof satisfactory to the Owner’s Repredergdhat all employees have
respirator fitting and testing. Workers must badgted with the respirator that is
personally issued.

Submit Workplace Health, Safety and Compensatiom@ission status and
transcription of insurance.

Submit documentation including test results, find #ammability data, and
Material Safety Data Sheets for chemicals or malenncluding but not limited
to the following:

A encapsulants;
2 amended water;
3 slow-drying sealer.
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1.7

18

REGULATORY REQUIREMENTS

Comply with Federal, Provincial, and local requiests pertaining to asbestos, provided
that in case of conflict among those requirementsith these specifications the more
stringent requirement applies. Comply with regolasi in effect at the time the work is
performed.

Follow Newfoundland Regulation of the Occupatioralte and Safety Act, Asbestos
Abatement Regulations, Latest Edition. All workdegined under this section must be
completed by a “Qualified Asbestos Abatement Cattrd (registered with the
Government of Newfoundland and Labrador)

Follow regulations for the transport of asbestostejaspecifically the Transportation of
Dangerous Goods Act, latest edition.

Follow regulations for the disposal of asbestost&yagpecifically Waste Management
Regulations and Waste Material Disposal Areas Retiguis.

EXISTING CONDITIONS

Prior to commencing of work, verify with Owner’s Resentative, and review whether
an asbestos audit and/or Asbestos Management iglam place for the building.
Generally all wall finish joint compound is congidd to be Asbestos containing
materials above the Provincial acceptable threshold

Information contained in audits and plans are fegal information only and are not
necessarily representative of all asbestos congimaterials covered within the scope of
this project.

Notify Owner’'s Representative of materials beliet@dontain asbestos encountered
during the execution of work that is not contaiimethe audits and plans. Do not disturb
such materials until instructed by Owner’s Represare.

INSTRUCTION AND TRAINING

Before commencing work, provide to the Owner’s Repntative satisfactory proof that
every worker has had instruction and training i lthzards of asbestos exposure, in
personal hygiene including dress and showers,tny @nd exit from the Asbestos Work
Area, in all aspects of work procedures includitayg bag procedures, and in the use,
cleaning, and disposal of respirators and protectiothing.

Instruction and training related to respiratordudes, at a minimum:

A Proper fitting of the equipment.

2 Inspection and maintenance of the equipment.
3 Disinfecting of the equipment.

4 Limitations of the equipment.
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1.9

Instruction and training must be provided by a cetapt, qualified person.

Supervisory personnel to complete required training

WORKER PROTECTION

A Protective equipment and clothing to be worn byk&os while in the Asbestos Work

Area includes:

A

A

Respirator equipped with HEPA filter cartridges,gmmally issued to the worker
and marked as to efficiency and purpose, and a&lskepto the Provincial
Authority having jurisdiction as suitable for thge of asbestos and the level of
asbestos exposure in the Asbestos Work Area.pbdeble type filters are used,
provide sufficient filters so that workers can aishew filters following disposal
of used filters and before re-entering contaminareas.

Disposable-type protective clothing that does ratlily retain or permit
penetration of asbestos fibres, consisting oflfollly covering including head
covering with snug-fitting cuffs at wrists, anklesd neck.

.2 Each worker shall:

Remove street clothes in clean change room andrprgspirator with new

filters or reusable filters that have been testedatisfactory, clean coveralls and
head covers before entering Equipment and AccesmBRor Asbestos Work
Area . All street clothes, uncontaminated footwéawels, and similar
uncontaminated articles shall be stored in cleamgé room.

Remove gross contamination from clothing beforeitfgawork area then
proceed to Equipment and Access Room. Place comé®al worksuits in
receptacles for disposal with other asbestos -atoimiated materials Clean
outside of respirator with soap and water. Remesggirator; remove filters and
wet them and dispose of filters in the containewvted for the purpose; and
wash and rinse the inside of the respirator. Whanmuse in the work area,
store work footwear in Equipment and Access Rooporicompletion of
asbestos abatement, dispose of footwear as corgdiwaste or clean
thoroughly inside and out using soap and waterreatamoving from work area
or from Equipment and Access Room.

Provide facilities for washing and/or showering wheaving Asbestos Work
Area, which shall be used by every worker. Hot eold water supply is to be
provided in such a manner to allow workers to a@dieger temperature during
decontamination.

Enter the unloading room from outside dressedearcticoveralls to remove
waste containers and equipment from the HoldingnRobthe Container and
Equipment Decontamination Enclosure system. No amoskall use this system
as a means to leave or enter the work area.

3 Workers shall not eat, drink, smoke or chew gurtobacco at the work site except in

established clean room.
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4 Workers shall be fully protected with respiratons @rotective clothing during
preparation of system of enclosures prior to conuimgnactual asbestos abatement.
5 Provide and post in Clean Change Room and in Ecgripiaind Access Room the
procedures described in 1.9 of this section, if lodficial languages.
.6 Ensure that no person required to enter an Asb¥g¢tok Area has facial hair that affects
the seal between the respirator and the face.
1.10 VISITOR PROTECTION
A Provide protective clothing and approved respisatorAuthorized Visitors to work
areas.
2 Instruct Authorized Visitors in the use of proteeticlothing and respirators.
3 Instruct Authorized Visitors in proper procedurede followed in entering into and
exiting from work areas.
111 NOTIFICATION
A Not later than ten (10) working days before commamevork on this project notify the
Occupational Health and Safety Division in writiag per Regulation 194/91, Section 34
Sub-Section (7). Provide telephone notification ieciately prior to start of work.
2 Notify Sanitary Landfill site.
3 Inform all sub-trades of the presence of friablees$os-containing materials identified in
the Existing Conditions.
4 Submit to the Owner’s Representative a copy ofiatiifications prior to the start of
work.
PART 2 PRODUCTS
21 MATERIALS
A All materials and equipment brought to work sitestriae in good condition and free of
asbestos, asbestos debris, and fibrous materigisogable items must be of new
materials only.
2 Polyethylene: Minimum 0.15 mm thick unless othepngpecified; in sheet size to
minimize joints.
3 Tape: Fibreglass reinforced duct tape suitablséating polyethylene under both dry

conditions and wet conditions using amended water.
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PART 3

31

Wetting agent: 50% polyoxyethylene ester and 50%ggethylene ether, or other
material approved by Owner’s Representative, mixgld water in a concentration to
provide adequate penetration and wetting of asbesintaining material.

Asbestos waste containers: Metal or fibre - typeeptable to dump operator with tightly
fitting covers and 0.15 mm minimum thickness sdalg@blyethylene liners. Labelling
requirements: Affix a pre-printed cautionary asbsstarning, in both official languages,
that is clearly visible when ready for removal tepibsal site.

Encapsulants : Type 2 surface film forming typesSla water based conforming to
CAN/CGSB-1.205, ULC listed.

Glove bag: Acceptable materials include safe-Tpgirbducts in configuration suitable
for work, or alternative material approved by adtlen during the tendering period in
accordance with the Instructions to Tenderers. &lmgs intended for use in more than
one location must be equipped with a reversibleptipull, double-throw zipper on the
top and at approximately the mid-section of the bag

Slow drying sealer: non-staining, clear, waterspérsible type that remains tacky on
surface for at least 8 hours and designed for tinegse of trapping residual asbestos
fibres. Sealer shall have flame spread and smokel@@ed rating less than 50

EXECUTION

PREPARATION
Work Areas:

A Shut off and isolate air handling and ventilatigatems to prevent fibre dispersal
to other areas of the building during work phasandiict smoke tests to ensure
that duct work is airtight. Active return air duetihin the Asbestos Work Area
shall have all joints and seams rigid seal anckeall

2 Clean proposed work area using, where practical#®A vacuum cleaning
equipment. If not practicable, use a wet cleanieghmd. Do not use methods
that raise dust, such as dry sweeping, or vacuumsitgy other than HEPA
vacuum equipment.

3 Put negative pressure system in operation and mpeoatinuously from the time
the first polyethylene is installed to seal opesingtil final completion of the
work including final cleanup. Provide continuousnitoring of pressure
difference using an automatic recording instrument.

4 Seal off all openings such as corridors, doorwagisdows, skylights, ducts,
grilles, and diffusers, with polyethylene sheetiegled with tape.
5 Cover floor and wall surfaces with polyethyleneetirey sealed with tape. Cover

floors first so that polyethylene extends at |&86 mm up walls then cover
walls to overlap floor sheeting.
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.6 Build airlocks at all entrances to and exits frowrkvarea so that work area is

.10

A1

always closed off by one curtained doorway whenkexs enter or exit.

At each access to work areas install warning sigi®th official languages in
upper case "Helvetica Medium" letters reading #ievie where the number in
parentheses indicates the font size to be useAUTION ASBESTOS
HAZARD AREA (25 mm) NO UNAUTHORIZED ENTRY (19 mm) WAR
ASSIGNED PROTECTIVE EQUIPMENT (19 mm) BREATHING AEBTOS
DUST MAY CAUSE SERIOUS BODILY HARM (7 mm)".

After work area isolation , remove heating, vetitilg, and air conditioning
filters, pack in sealed plastic bags 0.15 mm mimmthick and treat as
contaminated asbestos waste. Remove ceiling - radwlijects such as lights,
partitions, other fixtures not previously sealef] ahd other objects that interfere
with asbestos removal, as directed by Owner’'s Regmtative. Use localized
water spraying during fixture removal to reducedidispersal.

Maintain emergency and fire exits from work argagstablish alternative exits
satisfactory to Provincial Fire Commissioner.

Where application of water is required for wettagpestos-containing materials,
shut off electrical power, provide 24 volt safaghting and ground fault
interrupter circuits on power source for electriwalls, in accordance with
applicable CSA Standard. Ensure safe installatfalextrical lines and
equipment.

After preparation of work area and Decontaminakmglosure Systems remove
plaster ceilings, including lath, furring, channddangers, wires, clips, and
dispose of as contaminated waste in specified cwrtg Spray ceiling debris
and immediate work area with amended water (sépitiefi in Section 1.4.2) to
reduce dust, as work progresses.

2 Worker Decontamination Enclosure System:

A

Worker Decontamination Enclosure System shall cise@n Equipment and
Access Room, a Wash Area Room, and a Clean Roofol|@ss:

A Equipment and Access Room: Build an Equipment acckfs Room
between Wash Area Room and work area, with twaatwet doorways,
one to the Wash Area Room and one to work arestallrportable toilet,
waste receptor, and storage facilities for work&ises and any
protective clothing to be reworn in work area. Hguipment and
Access Room shall be large enough to accommodatsfiga facilities,
any other equipment needed, and at least one wallk&ring him /her
sufficient space to undress comfortably.

2 Wash Area Room: Build a Wash Area Room betweerCthan Room
and Equipment and Access Room, with two curtairemhdays, one to
the Clean Room and one to Equipment and Access Reawide a
constant supply of hot and cold or warm water. Ri®piping and
connect to water sources and drains. Pump wastr wabugh a 5
micrometre filter system acceptable to Owner’s Bsentative before
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directing into drains. Provide soap, clean towelsd appropriate
containers for disposal of used respirator filters.

Clean Room: Build a Clean Room between the Wash R@om and
clean areas outside of enclosures, with two cuethdtoorways, one to
outside of enclosures and one to Wash Area Rooowid® lockers or
hangers and hooks for workers’ street clothes ansigmal belongings.
Provide storage for clean protective clothing aegpiratory equipment.
Install a mirror to permit workers to fit respiragcequipment properly.

3 Container and Equipment Decontamination Enclosystet:

A Container and Equipment Decontamination Enclosyste®n consists of a
Staging Area within the work area, a Holding Roamg an Unloading Room.
The purpose of this system is to provide a meadgtontaminate waste
containers, scaffolding, waste and material costairvacuum and spray
equipment, and other tools and equipment for wiiiehWorker
Decontamination Enclosure System is not suitable.

A Staging Area: Designate a Staging Area in the vaogla for gross
removal of dust and debris from waste containedseuipment,
labelling and sealing of waste containers, and teany storage pending
removal to Washroom. Staging Area shall have ametl doorway to
the Washroom.

2 Holding Room: shall be of sufficient size to accoottate at least two
waste containers and the largest item of equipsed.

3 Unloading Room: Build an Unloading Room betweenHioéding Room
and outside, with two curtained doorways, one &Hlolding Room and
one to outside.

A4 Construction of Decontamination Enclosures:
A Build suitable framing for enclosures or use ergtiooms where convenient,
and line with polyethylene sheeting sealed wittetap
2 Build curtained doorways between enclosures soswhah people move through

or when waste containers and equipment are movedgh a doorway, one of
the two closures comprising the doorway always iesnelosed.

5 Separation of Work Areas from Occupied Areas:

A Separate parts of the building required to remainsie from parts of the building
used for asbestos abatement by means of an aioéghér system constructed as
follows:

A Build suitable floor to ceiling lumber or metal dttraming, cover with

polyethylene sheeting sealed with tape, and apphyrOminimum thick
plywood. Seal all joints between plywood sheets lagtiveen plywood
and adjacent materials with surface film formingeysealer, to create an
airtight barrier.
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2 Cover plywood barrier with polyethylene sealed wihe, as specified
for work areas.

.6 Maintenance of Enclosures:

A Maintain enclosures in tidy condition.

2 Ensure that barriers and polyethyene linings dex@bely sealed and taped.
Repair damaged barriers and remedy defects imneddigbon discovery.

3 Visually inspect enclosures at the beginning ohe&orking period.
4 Use smoke methods to test effectiveness of bamiben directed by Owner’s
Representative.
7 Asbestos Abatement work shall not commence until:
A Arrangements have been made for disposal of waste.
2 For wet stripping techniques, arrangements have treale for containing,
filtering, and disposal of waste water.
3 Work area and decontamination enclosures and péitte building required to
remain in use are effectively segregated.
4 Tools, equipment , and materials waste contairrersahand.
5 Arrangements have been made for building security.
.6 Warning signs specified in PART 3 are displayednefaecess to contaminated
areas is possible.
v All notifications have been completed and otheppratory steps have been
taken.
SUPERVISION
A A minimum of one Supervisor for every five workéssequired. Refer to Asbestos

Abatement Regulations for definition and trainirfigopervisor.

2 An approved Supervisor must remain within the Atsle8Vork Area at all times during

the disturbance, removal, or other handling of stsisecontaining materials.

ASBESTOSREMOVAL

A Before removing asbestos:

A Prepare site.

2 Spray asbestos material with water containing peeified wetting agent, using
airless spray equipment capable of providing at'naigplication to prevent
release of fibres. Saturate the asbestos mateffaiently to wet it to the
substrate without causing excess dripping. Spraysibestos material repeatedly
during work process to maintain saturation and twimmze asbestos fibre
dispersion.
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Remove the saturated asbestos material in smébsecDo not allow saturated asbestos
to dry out. As it is being removed pack the mateniagealable plastic bags 0.15 mm
minimum thick and place in labelled containerstfansport.

Seal filled containers. Clean external surfacesotighly by wet sponging. Remove from
immediate working area to Staging Area. Clean extiesurfaces thoroughly again by
wet sponging before moving containers to decontatitin Washroom. Wash containers
thoroughly in decontamination Washroom, and stodddlding Room pending removal
to Unloading Room and outside. Ensure that contaiare removed from the Holding
Room by workers who have entered from uncontamihateas dressed in clean
coveralls.

After completion of stripping work, all surface®ifn which asbestos has been removed
shall be wire brushed and wet-sponged to remowasilile material. During this work
keep the surfaces wet.

Where Owner’'s Representative decides complete rehodasbestos-containing material
is impossible due to obstructions such as strulctaeanbers or major service elements,
and provides a written direction, encapsulate thtenal as follows:

A Apply surface film forming type sealer to providé85 mm minimum dry film
thickness over sprayed asbestos surfaces. Applg agiless spray equipment to
avoid blowing off fibres.

After wire brushing and wet sponging to removehlsiasbestos, and after encapsulating
asbestos-containing material impossible to remae clean the entire work area
including the Equipment and Access Room, and eqelippmased in the process. After a
24 hour period to allow for dust settling, wet clehese areas and objects again. During
this settling period no entry, activity, or ventitan will be permitted.

FINAL CLEANUP

Remove polyethylene sheet by rolling it away froadls/to centre of work area. Vacuum
all visible asbestos-containing particles obseidwihg cleanup, immediately, using
HEPA vacuum equipment.

Place polyethylene seals, tape, cleaning matet@hing, and other contaminated waste
in plastic bags and sealed labelled waste contafoetransport.

Work areas, Equipment and Access Room, Wash AremiRand other enclosures that
may be contaminated shall be included in the clgan-

Sealed waste containers and all equipment usdeiwaork shall be included in the
cleanup and shall be removed from work areas haaontainer and Equipment
Decontamination Enclosure System, at an approgiiatein the cleaning sequence.
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3.6

A final check shall be carried out to ensure tlmtuast or debris remains on surfaces as a
result of dismantling operations and air-monitorgingll be carried out again to ensure
that asbestos levels in the building do not exéed fibres/cc. Repeat cleaning using
HEPA vacuum equipment, or wet cleaning methods /feasible, in conjunction with
sampling until levels meet this criteria.

As work progresses, and to prevent exceeding dlaikiorage capacity on site, remove
sealed and labelled containers containing asbastste and dispose of to authorized
disposal area in accordance with requirementsspiodial authority. Ensure that each
shipment of containers transported to dump is apemed by Contractor's
representative who shall ensure that dumping i doaccordance with governing
regulations.

AIR MONITORING

From commencement of work until completion of cliegroperations , air samples will
be taken on a daily basis both inside and outdidendk area enclosure in accordance
with Asbestos Abatement Regulations (personalppetdr and clearance) and
conforming to applicable NIOSH sampling protoca: NIOSH 7400)

Results of air monitoring inside the work area Wil used to establish the type of
respirators to be used. Workers may be requirecetr sample pumps for up to full-shift
periods. If fibre levels are above the safety faofdhe respirators in use, the abatement
will be stopped, means of dust suppression wilybyglied, and a higher safety factor in
respiratory protection will be used by all persorsde the enclosure. If air monitoring
shows that areas outside work area enclosure®atansinated, these areas shall be
enclosed, maintained and cleaned, in the same maasrikat applicable to work areas.

During the course of the work, fibre content of #ilewill be measured by a PCM test. If
PCM measurements exceed 0.10 f/cc work will bep#dpuntil procedures are corrected.

Conduct final air monitoring as follows: After tesbestos Work Area has passed a
visual inspection, an acceptable coat of lock-dagent has been applied to all surfaces
of the enclosure, and an appropriate setting pdrasdpassed, perform air monitoring
within the Asbestos Work Area. Final air monitoriggults must show fibre levels of
less than 0.10 f/cc. If air monitoring results sHiwe levels in excess of 0.10 f/cc, re-
clean the work area and apply another acceptalteofdock-down agent to all surfaces.
Repeat as necessary until fibre levels are less@tid f/cc.

INSPECTION

Inspection of the Asbestos Work Area will be pemied to confirm compliance with the
requirements of the specifications and governirtgaities. Deviation from the Asbestos
Abatement Regulations is not accepted without @pproval of the governing authority.
Any deviation from these requirements that havebeen approved in writing by the
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Owner’s Representative and the governing authordy result in a stoppage of work, at
no cost to the Owner.

2 The Owner's Representative is empowered to insgfaerence to specific procedures
and materials, and to inspect for final cleanlireasd completion. Additional labour or
materials expended by the Contractor to providéopmance to the level specified shall
be at no additional cost.

3 The Owner's Representative is empowered to ordgbugdown of work when a leakage
of asbestos from the Asbestos Work Area has oatmés likely to occur. Additional
labour or materials expended by the Contractor¢oige performance to the level
specified shall be at no additional cost.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

Section 01 33 00 - Submittal Procedures.
Section 01 61 00 — Common Product requirements.

Section 01 74 21 — Construction/Demolition WastenBgement and Disposal.

REFERENCES

American Society for Testing and Materials, (ASTM)
A ASTM A53/A53M, Specification for Pipe, Steel, Blagkhd Hot-Dipped, Zinc-
Coated Welded and Steamless.

2 ASTM A269, Specification for Seamless and WeldedtAnitic Stainless Steel
Tubing for General Service.

3 ASTM A307, Specification for Carbon Steel Bolts &étdds, 60,000 PSI
Tensile Strength.

Canadian General Standards Board (CGSB)

A CAN/CGSB 1.153, High-Build, Gloss Epoxy Coating.
Canadian Standards Association (CSA)

A CAN/CSA-G40.20/G40.21, General Requirements fotdlobr Welded
Structural Quality Steel.

2 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly §bed Articles.
3 CSA S16, Design of Steel Structures.

4 CSA W48, Filler Metals and Allied Materials for MetArc Welding
(Developed in co-operation with the Canadian Wejduireau).

5 CSA W59, Welded Steel Construction (Metal Arc Weg)i
The Environmental Choice Program

A CCD-047, Architectural Surface Coatings.
2 CCD-048, Surface Coatings - Recycled Water-borne.

Green Seal Environmental Standards (GS)

A GS-11, Paints and Coatings.
The Master Painters Institute (MPI)

A Architectural Painting Specification Manual.
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13 SUBMITTALS
A Product Data:
A Submit manufacturer's printed product literatupec#fications and data sheet
2 Submit two copies of WHMIS MSDS - Material Safetat® Sheets. Indicate
VOC's:
A For finishes, coatings, primers and paints.
2 Shop Drawings
A Indicate materials, core thicknesses, finishesneotions, joints, method of
anchorage, number of anchors, supports, reinfoncerdetails, and accessories.
14 QUALITY ASSURANCE
A Test Reports: Submit Certified test reports showeimigpliance with specified
performance characteristics and physical properties
2 Certificates: Submit Product certificates signedranufacturer certifying materials
comply with specified performance characteristied eriteria and physical requirements.
15 DELIVERY, STORAGE, AND HANDLING
A Deliver, store, handle and protect materials iroed@nce with Section 01 61 00 -
Common Product Requirements.
2 Cover exposed stainless steel surfaces with preessmsitive heavy protection paper or
apply strippable plastic coating, before shippimgpb site.
3 Leave protective covering in place until final eiéay of building. Provide instructions
for removal of protective covering.
PART 2 PRODUCTS
21 MATERIALS
A Steel sections and plates: to CAN/CSA-G40.20/G40x2ade 300W.
2 Steel pipe: to ASTM A53/A53M standard weight, galizeed finish.
3 Welding materials: to CSA W59.
4 Welding electrodes: to CSA W48 Series.

Bolts and anchor bolts: to ASTM A307.
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22

FABRICATION

Fabricate work square, true, straight and accuecatequired size, with joints closely
fitted and properly secured.

Use self-tapping shake-proof flat round oval heagtedws on items requiring assembly
by screws or as indicated.

Where possible, fit and shop assemble work, readgriection.

Ensure exposed welds are continuous for lengtlad gint. File or grind exposed
welds smooth and flush.

2.3 FINISHES
Shop coat primer: in accordance with chemical campolimits and restrictions
requirements and VOC limits of GS-11.
24 SHOP PAINTING
Apply one shop coat of primer to metal items, veikteption of galvanized or concrete
encased items.
Use primer unadulterated, as prepared by manuctaint on dry surfaces, free from
rust, scale, grease. Do not paint when temper#uogver than 7 degrees C.
Clean surfaces to be field welded; do not paint.
25 SNORKLE HOOD SUPPORTS
Steel pipe: 76x6.4 mm HSS
Steel plate and gussets: 6.4mm
Shop coat prime interior supports after fabrication
PART 3 EXECUTION
31 ERECTION

Do welding work in accordance with CSA W59 unlgsscified otherwise.

Erect metalwork square, plumb, straight, and tageurately fitted, with tight joints and
intersections.
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3.2

3.3

34

Provide suitable means of anchorage acceptablevtees Representative such as
dowels, anchor clips, bar anchors, expansion bolsshields, and toggles.

Exposed fastening devices to match finish and bepadible with material through
which they pass.

Provide components for building by other sectionadgcordance with shop drawings and
schedule.

Make field connections with bolts to CAN/CSA-S16 veeld.

Hand items over for casting into concrete or buatdinto masonry to appropriate trades
together with setting templates.

Touch-up rivets, field welds, bolts and burnt arasched surfaces after completion of
erection with primer.

Touch-up primer where burned by field welding.

SNORKEL HOOD SUPPORTS

Install supports anchored to concrete structurecandected to Owner-supplied hood
assembly as indicated.

CLEANING

Perform cleaning after installation to remove cartion and accumulated
environmental dirt.

Upon completion of installation, remove surplus enias, rubbish, tools and equipment
barriers.

PROTECTION

Protect installed products and components from dendaring construction.

Repair damage to adjacent materials caused by fabrédations installation

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS

12

13

14

15

Section 01 33 00 - Submittal Procedures.

Section 01 45 00 - Quality Control.

Section 01 74 21 - Construction/Demolition Wastenkgement and Disposal.
Section 01 78 00 - Closeout Submittals.

Section 09 53 00.01 - Acoustical Suspension.

REFERENCES
American Society for Testing and Materials (ASTM)

A ASTM E1264, Classification for Acoustical Ceilingd@ucts.
Canadian General Standards Board (CGSB)

A CAN/CGSB-92.1, Sound Absorptive Prefabricated AticakUnits.
Canadian Standards Association (CSA)

A CSA B111, Wire Nails, Spikes and Staples.

Underwriters Laboratories of Canada (ULC)

A CAN/ULC-5102, Surface Burning Characteristics ofl@ing Materials and
Assemblies.

SUBMITTALS
Submit duplicate full size samples of each typeuatoal units.

REGULATORY REQUIREMENTS

Fire-resistance rated floor/ceiling and roof/cgjlmssembly: certified by a Canadian
Certification Organization accredited by Standadsincil of Canada.

ENVIRONMENTAL REQUIREMENTS
Permit wet work to dry before commencement of itetian.

Maintain uniform minimum temperature of A6 and humidity of 20 - 40% before
and during installation.
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Store materials in work area 48 hours prior toahstion.

16 EXTRA MATERIALS
Provide extra materials of acoustic units in acaoog with Section 01 78 00 -
Closeout Submittals.
Provide acoustical units amounting to 2% of grasbng area for each pattern and
type required for project.
Extra materials to be from same production rumatalled materials.
Clearly identify each type of acoustic unit, indlugl colour and texture.
Deliver to Owner’'s Representative, upon completibthe work of this section.
Store where directed by Owner’s Representative.

17 CLOSEOUT SUBMITTALS
Provide maintenance data for acoustical ceilingsnfcorporation into manual
specified in Section 01 78 00 — Closeout Submittals

PART 2 PRODUCTS

2.1 MATERIALS

Mineral fibre acoustic units for suspended ceiygtem: to CAN/CGSB-92.1.

Flame spread rating of 25 or less in accordande GAN/ULC-S102.
Smoke developed 50 or less in accordance with CARA3102.
Noise reduction coefficient (NRC) designation &%.

Ceiling Attenuation Class (CAC), in accordance WvABTM E1264.
Wash ability: in accordance with ASTM D4828

Scrub ability: in accordance with ASTM 02486

Light reflectance: 75%.

Edge type square.

Colour white.

Size 610 x 610 and 610x1220 x 19 mm thick.

Shape flat.

© 0N UNWNR

TN
= O
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PART 3 EXECUTION
31 EXAMINATION

3.2

3.3

34

35

Do not install acoustical panels and tiles untitkvabove ceiling has been inspected
by Owner’s Representative.

INSTALLATION
Install acoustical panels and tiles in ceiling ®msgion system.

In fire rated ceiling systems, secure lay-in paméth hold-down clips and protect
over light fixtures, diffusers, air return grillasd other appurtenances according to
Certification Organizations design requirements.

APPLICATION

Install acoustical units parallel to building linegh edge unit not less than 50% of
unit width. Refer to reflected ceiling plan.

Scribe acoustic units to fit adjacent work buthjeitight, terminate edges with
moulding.

INTERFACE WITH OTHER WORK
Coordinate with Section 09 53 00.01 — Acousticafunsion.
Co-ordinate ceiling work to accommodate componehtgher sections, such as light

fixtures, diffusers, speakers, sprinkler headgeaduilt into acoustical ceiling
components.

COMMISSIONING
Train user staff in the care, cleaning and replagerof acoustical ceiling tile.

Acceptance of maintenance material turned ovemaeo.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

13

14

15

Section 01 33 00 - Submittal Procedures
Section 01 74 21 - Construction/Demolition Wastenkgzement and Disposal.

Section 09 51 13 - Acoustical Panel Ceilings.

REFERENCES
American Society for Testing and Materials (ASTMelmational)

A ASTM C635, Specifications for the Manufacture, Berfance and Testing of
Metal Suspension Systems for Acoustical Tile angtlraPanel Ceilings.

2 ASTM C636, Practice for Installation of Metal Caili Suspension Systems for
Acoustical Tile and Lay-In Panels.

DESIGN REQUIREMENTS
Maximum deflection: 1/360th of span to ASTM C635leletion test.

SUBMITTALS

Submit reflected ceiling plans for special gridteats as indicated.

Indicate lay-out, insert and hanger spacing antemasg details, splicing method for
main and cross runners, location of access sptin@sge in level details, access door

dimensions, and locations and acoustical unit sugtaeiling fixture lateral bracing and
accessories.

Submit one representative model of each type cedlirspension system.

Ceiling system to show basic construction and abBertieatment at walls, recessed
fixtures, splicing, interlocking, finishes, acouwsil unit installation.

REGULATORY REQUIREMENTS

Fire-resistance rated suspension system: cerbiffeal Canadian Certification
Organization accredited by Standards Council ofadan
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PART 2 PRODUCTS
2.1 MATERIALS
A Intermediate duty system to ASTM C635.
2 Basic materials for suspension system: commeraiality cold rolled steel, zinc coated.
3 Suspension system: non fire rated, made up assilo
A two directional exposed tee bar grid.
4 Exposed tee bar grid components: shop painted Sagen white colour. Components die
cut. Main tee with double web, rectangular bulb 2&dnm rolled cap on exposed face.
Cross tee with rectangular bulb; web extended it foositive interlock with main tee
webs; lower flange extended and offset to providethf intersection.
5 Hanger wire: galvanized soft annealed steel wire.
A 3.6 mm diameter for access tile ceilings.
.6 Hanger inserts: purpose made.
7 Accessories: splices, clips, wire ties, retaineid wall moulding to be shadow mould, to
complement suspension system components, as recafethby system manufacturer.
PART 3 EXECUTION
31 INSTALLATION
A Installation: in accordance with ASTM C636 excepiene specified otherwise.
2 Install suspension system to manufacturer's instnms.
3 Do not erect ceiling suspension system until wdrdva ceiling has been inspected by
Owner’s Representative.
4 Secure hangers to overhead structure using attathmethods acceptable to Owner’s
Representative.
5 Install hangers spaced at maximum 1200 mm centicksvithin 150 mm from ends of
main tees.
.6 Lay out system according to reflected ceiling plan.
7 Ensure suspension system is co-ordinated withitotaf related components.



NAFC P-18 Snorkd Hood Extension SECTION 09 53 00.01

Project F6879-179230 ACOUSTICAL SUSPENSION
PAGE 3
.8 Install wall moulding to provide correct ceilingigket.
9 Completed suspension system to support super-irddoads, such as lighting fixtures
diffusers grilles and speakers.
.10 Support at light fixtures and diffusers with addlital ceiling suspension hangers within
150 mm of each corner and at maximum 600 mm arpenidheter of fixture.
A1 Interlock cross member to main runner to providedrassembly.
A2 Frame at openings for light fixtures, air diffusespeakers and at changes in ceiling
heights.
13 Install access splines to provide 10% ceiling asces
14 Finished ceiling system to be square with adjoiniradjs and level within 1:1000.
3.2 CLEANING
A Touch up scratches, abrasions, voids and othectdafepainted surfaces.

END OF SECTION
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PART 1 GENERAL

1.1 Related Sections

12

13

14

15

16

PART 2

Section 01 60 00 - Common Product Required.
Section 01 74 21 - Waste management and Dikposa
Work Included Herein

Supply and installation of material specifigdiar this section and other related materials
for the completion of work to areas indicated.

Storage and Materials

Store and mix materials in a room or spacegassi for this purpose. Keep this room or
space neat and clean at all times and under latkeyn Make good any damage.

Scaffolding

Provide scaffolding and ladders: support stdiifig directly from the floor, independ-
ently of other parts of the structure.

Protection

Protect floors, equipment and adjacent surf&roes splattering, over-brushing and over-
spraying. Thoroughly clean off finishing materidtem adjacent surfaces which may
become splattered, over-brushed and over-sprayed.

Remove oily rags, waste and other similar coriblegsmaterials from the building every
night and under no circumstances allow them to mctate. Take every precaution to
avoid spontaneous combustion.

Before commencing work remove cover plateseasfise devices, surface hardware,
frames of lighting fixtures and other similar itemReplace them in approved manner af-
ter paintng has hardened.

Testing

Testing to determine the dry film thickness #imel number of coats shall be performed
by a qualified testing agency and paid for by tlat@actor.

Do not apply the second or third coats withdataming approval from the Consultant.

PRODUCTS
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21

PART 3

31

3.2

Materials

Paint: to CGSB Standard as manufactured bgthedard Manufacturing Company Ltd.
or approved equal, except as otherwise noted. utolny Consultant.

Paint materials for each coating formula to mEpcts of a single manufacturer.

EXECUTION

Preparation of Surfaces

Prepare wood surfaces to CGSB 85GP1M

A Use CGSB 1 GP-126M-Amdt-Jul-78 vinyl sealegroknots resinous areas.
2 Apply wood paste filler to nail holes and &sc

3 Tint filler to match stains for stained woodwo

Prepare plaster and wallboard surfaces to C&&BP-33M. Fill minor cracks with
plaster patching compound.

Vacuum fibre acoustic tile and insulation comgrsurfaces.
Application

Apply paint materials to CGSB 85-GP seriesddiatls and in accordance with materials
manufacturer's recommendations.

Interior painting shall not be undertaken atgeratures below £@ and in any case do
not apply semi-gloss or glossy finish in tempersguower than 1°E.

Do not apply paint finish in areas where dusteimg generated.

Lightly sand finishes between coats to removieds visible from a distance of 1.5 me-
ters.

Make work uniform in sheen, colour and textund &ee from brush marks, sags, crawls,
runs or other defects.

Do not paint in or finish uncleaned or improgeréntilated areas.

Existing painted surfaces with a semi-glosssfinghall be rubbed down with steel wool
to obtain a dull surface before applying a latesejaaint.
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3.3

34

Painting Schedule

Apply the number of coats of specified material the designated surfaces as specified,
to manufacturer's written instructions.

The contractor shall receive approval of eawdt before applying the next coat.

The second coat of paint shall be of a sliglglter shade from the finish coat, and the
prime coat a slightly lighter shade from the secooat.

Interior Finishes

For gypsum board walls except as otherwisechapgly:
- One coat latex primer - sealer 1-GP-119M
- Two Coats semi-gloss finish(color chosen by owrérGP-100M

For gypsum board ceilings except as otherwigedhapply:
- One coat latex primer-sealer 1-GP-119M.
- Two coats low gloss finish 1-GP-100M.

For concrete block walls apply:

- One coat latex block filler CAN/CGSB 1.188.

- Two coats semi-gloss enamel CAN/CGSB 1.57.
- Finish coat: semi-gloss.

For wood work (carpentry) to receive naturaisi apply.

- One coat wood filler

- One coat solvent base stain, Type 2, Class Bj-8ansparent.

- One coat lacquer sanding seal, three coats ladgG#-150, Type 1, Class B, Satin.

For shop primed ferrous metal surfaces apply:

- Touch up shop primer as provided by fabricator.
- One coat Marine Alkyd Metal Primer 1-GP-48M
- Two coats Low-Gloss Enamel 1-GP-202.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

Section 01 33 00 - Submittal Procedures.

Section 01 74 21 - Construction / Demolition Wademnagement and Disposal.
Section 01 78 00 - Closeout Submittals.

SUBMITTALS

Submittals: in accordance with Section 01 33 0Qbrfittal Procedures.

Shop drawings; submit drawings stamped and sigmeddproval by Owner’s
Representative.

Shop drawings to show:

A Mounting arrangements.
2 Operating and maintenance clearances.

Shop drawings and product data accompanied by:

A Detailed drawings of bases, supports, and anchts. bo
2 Acoustical sound power data, where applicable.

3 Points of operation on performance curves.

4 Manufacturer to certify current model production.

5 Certification of compliance to applicable codes.

In addition to transmittal letter referred to incBen 01 33 00 - Submittal Procedures:
use MCAC "Shop Drawing Submittal Title Sheet". ItiBnsection and paragraph
number.

Closeout Submittals:

A Provide operation and maintenance data for incatpor into manual specified
in Section 01 78 00 - Closeout Submittals.

2 Operation and maintenance manual approved by,iaadcbpies deposited
with, Owner’s Representative before final inspattio

3 Operation data to include:
A Control schematics for systems including environtalecontrols.
2 Description of systems and their controls.

3 Description of operation of systems at various fotdjether with reset
schedules and seasonal variances.



NAFC P-18 Snorkel Hood Extension SECTION 230500

Project F6879-179230 COMMON WORK RESULTSFOR HVAC
PAGE 2
4 Operation instruction for systems and component.
5 Description of actions to be taken in event of pquént failure.
.6 Valves schedule and flow diagram.
7 Colour coding chart.
4 Maintenance data to include:
A Servicing, maintenance, operation and trouble-shgastructions for
each item of equipment.
2 Data to include schedules of tasks, frequencystmmuired and task
time.
5 Performance data to include:
A Equipment manufacturer's performance datasheétspwint of
operation as left after commissioning is complete.
2 Equipment performance verification test results.
3 Special performance data as specified.

A4 Testing, adjusting and balancing reports as sgekifi Section 23 05 93
- Testing, Adjusting and Balancing for HVAC.
.6 Approvals:

A Submit 2 copies of draft Operation and Maintenavleaual to Owner’s
Representative for approval. Submission of indigidiata will not be
accepted unless directed by Owner’s Representative.

2 Make changes as required and re-submit as dirbgt€vner’'s
Representative.
7 Additional data:
A Prepare and insert into operation and maintenamcriat additional

data when need for it becomes apparent during figeciemonstrations
and instructions.

.8 Site records:

A Owner’s Representative will provide 1 set of repurcitlle mechanical
drawings or AutoCAD files. Provide sets of whiténps as required for
each phase of work. Mark changes as work progresskas changes
occur. Include changes to existing mechanical systeontrol systems
and low voltage control wiring.

2 Transfer information weekly to reproducibles, rawsreproducibles to
show work as actually installed.

3 Use different colour for each service.

A4 Make available for reference purposes and inspectio

9 As-built drawings:

A Prior to start of Testing, Adjusting and BalancfogHVAC, finalize
production of as-built drawings.



NAFC P-18 Snorkel Hood Extension SECTION 230500
Project F6879-179230 COMMON WORK RESULTSFOR HVAC

PAGE 3

13

A

2
14

A

2
15

A
PART 2
21

A

2 Identify each drawing in lower right hand cornetdtters at least 12 mm
high as follows: - "AS BUILT DRAWINGS: THIS DRAWINGIAS
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS
INSTALLED" (Signature of Contractor) (Date).

3 Submit to Owner’s Representative for approval aaftercorrections as
directed.

4 Perform testing, adjusting and balancing for HVAgihg as-built
drawings.

5 Submit completed reproducible as-built drawingdw@perating and
Maintenance Manuals.

.10 Submit copies of as-built drawings for inclusiorfimal TAB report.

QUALITY ASSURANCE

Quality Assurance: in accordance with Section 00@5 Quality Control.

Health and Safety Requirements: do constructionpaiional health and safety in
accordance with Section 01 35 29.06 - Health arfet$s&equirements.

MAINTENANCE

Furnish spare parts in accordance with Section80A07- Closeout Submittals as
follows:

Provide one set of special tools required to seremuipment as recommended by
manufacturers and in accordance with Section 00078Closeout Submittals.

DELIVERY, STORAGE, AND HANDLING

Waste Management and Disposal:

A Construction/Demolition Waste Management and Diapaeparate waste
materials for reuse and recycling in accordanch @éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

PRODUCTS

MATERIALS

All materials used on this project shall be new &%A approved unless noted
otherwise.
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PART 3

31

3.2

3.3

34

EXECUTION

PAINTING, REPAIRSAND RESTORATION

Do painting in accordance with Section 09 91 2&eriior Painting.
Prime and touch up marred finished paintwork toamatriginal.

Restore to new condition, finishes which have dgmaged.

CLEANING

Clean interior and exterior of all duct systemst@ct open ends of ducts, diffusers,
grilles and registers during construction to prevegress of dust and dirt into interior of
ducts. If dust or dirt is detected prior to startugcuum interior of all ducts and air
handling units. Prior to vacuuming use video canten@cord condition of ductwork.
Also use video camera to record condition of daftsr cleaning.

FIELD QUALITY CONTROL

Site Tests: conduct following tests in accordanith ection 01 45 00 - Quality Control
and submit report as described in PART 1 - SUBMITBA

A Submit tests as specified in other sections ofgpexification.

Manufacturer's Field Services:

A Obtain written report from manufacturer verifyingnepliance of Work, in
handling, installing, applying, protecting and elewy of product and submit
Manufacturer's Field Reports as described in PARBUBMITTALS.

2 Provide manufacturer's field services consistingrofluct use recommendations
and periodic site visits for inspection of produrstallation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as directe@ART 1 - QUALITY
ASSURANCE.

DEMONSTRATION
Owner’s Representative will use equipment and syst®er test purposes prior to

acceptance. Contractor to supply labour, mateaiad, instruments required for testing.

Supply tools, equipment and personnel to demorestnadl instruct operating and
maintenance personnel in operating, controllingystthg, trouble-shooting and
servicing of all systems and equipment during ragulork hours, prior to acceptance.

Use operation and maintenance manual, as-builtidggwand audio visual aids as part
of instruction materials.
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4 Instruction duration time requirements as speciiie@ppropriate sections.
5 Owner’s Representative may record these demorwisatn video tape for future
reference.
35 PROTECTION
A Protect equipment and systems openings from didt, @nd other foreign materials with

materials appropriate to system

END OF SECTION
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PART 1 GENERAL
11 SUMMARY

1.2

13

1.4

Section includes:

A Hangers and supports for mechanical piping, duamdyequipment.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 74 21 — Construction/Demolition WastenBtgement and Disposal

Section 05 50 00 - Metal Fabrications.

REFERENCES

American National Standards Institute/ Americani&ycof Mechanical Engineers
(ANSI/ASME)

A ANSI/ASME B31.1, Power Piping, (SI Edition).
American Society for Testing and Materials (ASTM)

A ASTM A125, Specification for Steel Springs, Heliddeat-Treated.

.2 ASTM A307, Specification for Carbon Steel Bolts &étdds, 60,000 PSI
Tensile Strength.

3 ASTM A563, Specification for Carbon and Alloy Stédaits.
Factory Mutual (FM)

Health Canada / Workplace Hazardous Materials inédion System (WHMIS).
A Materials Safety Data Sheets (MSDS).
Manufacturer's Standardization Society of the Valaed Fittings Industry (MSS)

A MSS SP-58, Pipe Hangers and Supports - Materia@sign and Manufacture.
2 ANSI/MSS SP-69, Pipe Hangers and Supports - Seleetnd Application.
3 MSS SP-89, Pipe Hangers and Supports - Fabricatidrinstallation Practices.

Underwriter's Laboratories of Canada (ULC)

SYSTEM DESCRIPTION

Design Requirements
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A Construct pipe hanger and support to manufactuestemmendations utilizing
manufacturer's regular production components, @ertsassemblies.
2 Base maximum load ratings on allowable stressexcpbed by MSS SP58 or
ASME B31.1.
3 Ensure that supports, guides, anchors do not tidescessive quantities of heat
to building structure.
4 Design hangers and supports to support systems alid®nditions of

15

1.6

operation, allow free expansion and contractioay@nt excessive stresses from
being introduced into pipework or connected equipime

5 Provide for vertical adjustments after erection dadng commissioning.
Amount of adjustment to be in accordance with MESE

Performance Requirements

A Design supports, platforms, catwalks, hangers,itiostand seismic events for
location as per the National Building Code

SUBMITTALS

Submittals: in accordance with Section 01 33 OQbrSittal Procedures.

Shop drawings: submit drawings stamped and sigmeddproval by Owner’s
Representative.

Submit shop drawings and product data for followitegs:

A Bases, hangers and supports.
2 Connections to equipment and structure.
3 Structural assemblies.

Quality assurance submittals: submit following ac@rdance with Section 01 33 00 -
Submittal Procedures.

A Certificates: submit certificates signed by mantufear certifying that materials
comply with specified performance characteristicd physical properties.

2 Instructions: submit manufacturer's installatiostioctions.
A Owner’s Representative will make available 1 copgystems supplier's

installation instructions.

Closeout Submittals:

A Provide maintenance data for incorporation into madspecified in Section
01 78 00 - Closeout Submittals

QUALITY ASSURANCE
Health and Safety:
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A1 Do construction occupational health and safetyctoedance with Section

01 35 29.06 - Health and Safety Requirements

1.7 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:

A1 Deliver, store and handle in accordance with Sadib61 00 - Common
Product Requirements.
.2 Deliver, store and handle materials in accordante mvanufacturer's written
instructions.
2 Waste Management and Disposal:
A Construction/Demolition Waste Management and Diapaeparate waste

materials for reuse and recycling in accordanch @éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

PART 2 PRODUCTS

2.1 GENERAL

A Fabricate hangers, supports and sway braces imdesue with ANSI B31.1 and MSS
SP-58 and SP-89.

2 Use components for intended design purpose onlyndaise for rigging or erection
purposes.

2.2 PIPE HANGERS

1 Finishes:

A Pipe hangers and supports: galvanized paintedawitfirich paint after
manufacture.

2 Use electro-plating galvanizing process or hot dipgalvanizing process.
3 Ensure steel hangers in contact with copper pipmegcopper plated or epoxy
coated.

2 Upper attachment structural: Suspension from Idlamige of I-Beam.

A Cold piping NPS 2 maximum: malleable iron C-clamphvhhardened steel cup
point setscrew, locknut and carbon steel retaiolipg

A Rod: 9 mm UL listed, 13 mm FM approved.

2 Cold piping NPS 2 1/2 or greater, hot piping: Mab& iron beam clamp, eye
rod, jaws and extension with carbon steel retainiig tie rod, nuts and
washers, UL listed, FM approved where required 83vEP58 and MSS-SP69.

3 Upper attachment structural: Suspension from ufipege of I-Beam.
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A Cold piping NPS 2 maximum: Ductile iron top-of-be&@yclamp with hardened
steel cup point setscrew, locknut and carbon s&taining clip, UL listed FM
approved where required to MSS SP69.

2 Cold piping NPS 2 1/2 or greater, all hot pipingalMable iron top-of-beam
jaw-clamp with hooked rod, spring washer, plain easand nut UL listed, FM
approved where required.

A4 Upper attachment to concrete.
A Ceiling: Carbon steel welded eye rod, clevis plekeyis pin and cotters with
weldless forged steel eye nut. Ensure eye 6 mnmmoimi greater than rod
diameter.

2 Concrete inserts: wedge shaped body with knockaieptor plate UL listed
FM approved where required to MSS SP-69.

5 Shop and field-fabricated assemblies.
A Trapeze hanger assemblies: MSS SP-89.

2 Steel brackets: MSS SP-89.
3 Sway braces for seismic restraint systems: to ME8%

.6 Hanger rods: threaded rod material to MSS SP-58.

A Ensure that hanger rods are subject to tensilérigauhly.
2 Provide linkages where lateral or axial movemergipéwork is anticipated.
3 Do not use 22 mm or 28 mm rod.

7 Pipe attachments: material to MSS SP-58.

A Attachments for steel piping: carbon steel galvamhiz
2 Attachments for copper piping: copper plated bisigel.
3 Use insulation saddles for hot pipework.

4 Oversize pipe hangers and supports for insulateekspi

.8 Adjustable clevis: material to MSS SP-69, UL listed approved, where required clevis
bolt with nipple spacer and vertical adjustmensraliove and below clevis.

A Ensure "U" has hole in bottom for rivetting to ifegion shields.
9 Yoke style pipe roll: carbon steel yoke, rod antswith cast iron roll, to MSS SP-69.
.10 U-bolts: carbon steel to MSS SP-69 with 2 nutsaaheend to ASTM A563.

A Finishes for steel pipework: galvanized.

2 Finishes for copper, glass, brass or aluminum pipkwblack with formed
portion plastic coated or epoxy coated.
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2.3 RISER CLAMPS

24

2.5

Steel or cast iron pipe: galvanized black carberldb MSS SP-58, type 42, UL listed
FM approved where required.

Copper pipe: carbon steel copper plated to MSS&Rype 42.
Bolts: to ASTM A307.
Nuts: to ASTM A563.

CONSTANT SUPPORT SPRING HANGERS

Springs: alloy steel to ASTM A125, shot peened, medig particle inspected, with +/-
5% spring rate tolerance, tested for free heigiring rate, loaded height and provided
with Certified Mill Test Report(CMTR).

Load adjustability: 10 % minimum adjustability eagitle of calibrated load. Adjustment
without special tools. Adjustments not to affeetvil capabilities.

Provide upper and lower factory set travel stops.
Provide load adjustment scale for field adjustments

Total travel to be actual travel + 20%. Differeedween total travel and actual travel
25 mm minimum.

Individually calibrated scales on each side of suppalibrated prior to shipment,
complete with calibration record.

VARIABLE SUPPORT SPRING HANGERS

Vertical movement: 13 mm minimum, 50 mm maximure ssgle spring pre-
compressed variable spring hangers.

Vertical movement greater than 50 mm: use doubli@gpre-compressed variable
spring hanger with 2 springs in series in singl&rgg

Variable spring hanger to be complete with facialibrated travel stops. Provide
certificate of calibration for each hanger.

Steel alloy springs: to ASTM A125, shot peened, medig particle inspected, with +/-5
% spring rate tolerance, tested for free heighingprate, loaded height and provided
with CMTR.
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2.6 EQUIPMENT SUPPORTS
A Fabricate equipment supports not provided by egergrmanufacturer from structural

grade steel meeting requirements of Section 0531-22ructural Steel for Buildings.
Submit calculations with shop drawings.

2.7 EQUIPMENT ANCHOR BOLTS AND TEMPLATES

A Provide templates to ensure accurate location di@mbolts.

PART 3 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS

A Compliance: comply with manufacturer’s written@gunendations or specifications,
including product technical bulletins, handlingrsige and installation instructions, and
datasheet.

3.2 INSTALLATION

A Install in accordance with:
1 Manufacturer's instructions and recommendations.
2 Clevis plates:

A Attach to concrete with 4 minimum concrete insest® at each corner.

3 Provide supplementary structural steelwork whemectiiral bearings do not exist or
where concrete inserts are not in correct locations

A4 Use approved constant support type hangers where:
A vertical movement of pipework is 13 mm or more,
2 transfer of load to adjacent hangers or conneajagment is not permitted.
5 Use variable support spring hangers where:
A transfer of load to adjacent piping or to conne&edipment is not critical.
2 variation in supporting effect does not exceed 26f%otal load.
3.3 HANGER SPACING

A Plumbing piping: most stringent requirements ofidlal Plumbing Code
2 Copper piping: up to NPS 1/2: every 1.5 m.

3 Within 300 mm of each elbow.
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3.4 HANGER INSTALLATION
A Install hanger so that rod is vertical under opegatonditions.
2 Adjust hangers to equalize load.
3 Support from structural members. Where structuearimg does not exist or inserts are

not in suitable locations, provide supplementarycitiral steel members, comprised of
angel iron or c-channel.

3.5 FINAL ADJUSTMENT

A Adjust hangers and supports:
A Ensure that rod is vertical under operating coadgi
2 Equalize loads.

2 Adjustable clevis:
A Tighten hanger load nut securely to ensure progegér performance.
2 Tighten upper nut after adjustment.

3 C-clamps:
A Follow manufacturer's recommended written instangiand torque values

when tightening C-clamps to bottom flange of beam.

4 Beam clamps:

A Hammer jaw firmly against underside of beam.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

1.2

13

1.4

Section Includes:

A Materials and requirements for the identificatidmpiping systems, duct work,
valves and controllers, including the installataord location of identification
systems.

2 Sustainable requirements for construction and icatibn.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 74 21 — Construction/Demolition Wasten&tgement and Disposal

Section 09 91 23 - Interior Painting.

REFERENCES
Canadian Gas Association (CGA)

A CSA/CGA B149.1, Natural Gas and Propane Instaltafiode.

2 CSAZ7396.1 Medical Gas pipeline Systems — Paridelipes for medical
gases and vacuum.

Canadian General Standards Board (CGSB)

A CAN/CGSB-1.60, Interior Alkyd Gloss Enamel.
2 CAN/CGSB-24.3, Identification of Piping Systems.

National Fire Protection Association (NFPA)

A NFPA 13, Standard for the Installation of Sprinkststems.

SUBMITTALS
Product Data:

A Submittals: in accordance with Section 01 33 8dbmittal Procedures.
2 Product data to include paint colour chips, otlredpcts specified in this
section.
3 Samples:
A Submit samples in accordance with Section 01 33 8Qbmittal
Procedures.

2 Samples to include nameplates, labels, tags,dfstsoposed legends.
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15 QUALITY ASSURANCE
A Quality assurance submittals: submit followingagtordance with Section 01 33 00 —

Submittal Procedures.

2 Health and Safety:

A Do construction occupational health and safetyctoedance with Section 01
35 29.06 — Health and Safety Requirements.

1.6 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Sedib 61 00 — Common
Product Requirements.
2 Deliver, store and handle materials in accordante manufacturer’s written
instructions.
2 Waste Management and Disposal:
A Construction/Demolition Waste Management and Diap@eparate waste

materials for reuse and recycling in accordanchk ®éction 01 74 21 -
Construction/Demolition Waste Management and Diapos

2 Dispose of unused paint coating material at officezardous material
collections site approved by Engineer / Architect.
3 Do not dispose of unused paint coating material ggwer system, into

streams, lakes, onto ground or in locations whengllipose health or
environmental hazard.

PART 2 PRODUCTS

2.1 MANUFACTURER'S EQUIPMENT NAMEPLATES

A Metal or plastic laminate nameplate mechanicakbyeaed to each piece of equipment by
manufacturer.

2 Lettering and numbers to be raised or recessed.

3 Information to include, as appropriate:

A Equipment: Manufacturer's name, model, size, satiaiber, capacity.
2 Motor: voltage, Hz, phase, power factor, duty, feasize.

2.2 SYSTEM NAMEPLATES
A Colours:

A Hazardous: red letters, white background.
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2 Elsewhere: black letters, white background (exedpre required otherwise

2.3

2.4

2

3

i

by applicable codes).

Construction:

A 3 mm thick laminated plastic or white anodized ahum, matte finish, with
square corners, letters accurately aligned and ima@mgraved into core.
Sizes:
A Conform to following table:
Size # mm Sizes (mm) No. of Lines Height of Letters
(mm)
1 10 x 50 1 3
2 13x75 1 5
3 13x75 2 3
4 20 x 100 1 8
5 20 x 100 2 5
6 20 x 200 1 8
7 25 x 125 1 12
8 25 x 125 2 8
9 35x 200 1 20
2 Use maximum of 25 letters/numbers per line.
Locations:
A Terminal cabinets, control panels: Use size # 5.

PIPING SYSTEMS GOVERNED BY CODES
Sprinkler piping.

IDENTIFICATION OF PIPING SYSTEMS

Identify contents by background colour markingt@itam (as necessary), legend;
direction of flow by arrows. To CAN/CGSB 24.3 extehere specified otherwise.

Pictograms:

A Where required, to Workplace Hazardous Materidlsrination System
(WHMIS) regulations.

Legend:

A Block capitals to sizes and colours listed in CAN&B 24.3.

Arrows showing direction of flow:
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A Outside diameter of pipe or insulation less thamn® 100 mm long x 50 mm
high.
2 Outside diameter of pipe or insulation 75 mm arehtgr: 150 mm long x 50
mm high.
3 Use double-headed arrows where flow is reversible.
5 Extent of background colour marking:
A To full circumference of pipe or insulation.
2 Length to accommodate pictogram, full length okled and arrows.
.6 Materials for background colour marking, legendopwass:
A Pipes and tubing 20 mm and smaller: Waterproofteead-resistant pressure
sensitive plastic marker tags.
2 All other pipes: Pressure sensitive plastic-coateth or vinyl with protective

overcoating, waterproof contact adhesive undemsgasiuitable for ambient of
100%RH and continuous operating temperature ofd%Md intermittent
temperature of 20C.

v Colours and Legends:
A Where not listed, obtain direction from Owner’'s Regentative.
2 Colours for legends, arrows, to following table:
Background colour Legend, arrows
Yellow BLACK
Green WHITE
Red WHITE

3 Background colour marking and legends for pipingiems:

Contents Background colour Legend
marking
Condensate Drain Green COND. DRAIN
Refrigeration Suction Yellow Rgération Suction
Refrigeration Liquid Yellow Refrigeration Liquid

Conduit for low voltage Orange
control wiring

2.5 IDENTIFICATION DUCTWORK SYSTEMS
A 50 mm high stencilled letters and directional asd@s0 mm long x 50 mm high.
.2 Colours: Black, or co-ordinated with base colouetsure strong contrast.

3 Identify system : e.g. Supply AHU-1,Exhaust F-7.
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2.6

2.7

PART 3

3.1

3.2

3.3

3.4

3.5

CONTROLS COMPONENTS IDENTIFICATION

Identify all systems, equipment, components, cdsitigensors with system nameplates.

Inscriptions to include function and (where appraig) fail-safe position, component ID
name.

LANGUAGE

Identification to be in English.

EXECUTION

MANUFACTURER’'S INSTRUCTIONS

Compliance: comply with manufacturer’s written@gunendations or specifications,
including product technical bulletins, handlingrstge and installation instructions, and
datasheet.

TIMING

Provide identification only after all painting spiéed in Section 09 91 23 - Interior
Painting has been completed.

INSTALLATION
Perform work in accordance with CAN/CGSB-24.3 exapspecified otherwise.

Provide ULC and/or CSA registration plates as nexfuby respective agency.

NAMEPLATES
Locations:

A In conspicuous location to facilitate easy readind identification from
operating floor.

Standoffs:

A Provide for nameplates on hot and/or insulatechsed.

Protection

A Do not paint, insulate or cover in any way.

LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK S YSTEMS

At not more than 17 m intervals and more frequeifitigquired to ensure that at least
one is visible from any one viewpoint in operatargas and walking aisles.
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3.6

Adjacent to each change in direction.

At least once in each small room through whichmmpor ductwork passes.
On both sides of visual obstruction or where rudifficult to follow.

On both sides of separations such as walls, flgangitions.

Where system is installed in pipe chases, ceilpagss, galleries, confined spaces, at
entry and exit points, and at access openings.

At beginning and end points of each run and at @sate of equipment in run.

Identification to be easily and accurately readdtdm usual operating areas and from
access points.

A Position of identification to be approximately @tht angles to most
convenient line of sight, considering operatingifiass, lighting conditions,
risk of physical damage or injury and reduced Vigjbover time due to dust
and dirt.

CLEANING

Proceed in accordance with Section 01 74 11 — @igan

Upon completion and verification of performanceradtallation, remove surplus
materials, rubbish, tools and equipment.

END OF SECTION
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PART 1 GENERAL

11 SUMMARY

12

TAB is used throughout this Section to describepitoeess, methods and requirements
of testing, adjusting and balancing for HVAC.

TAB means to test, adjust and balance to perforataordance with requirements of
Contract Documents and to do other work as spekcifiehis Section.

QUALIFICATIONS OF TAB PERSONNEL

Submit names of personnel certified to AABC or NE@®Berform TAB to Owner’s
Representative within 90 days of award of contract.

Provide documentation confirming qualifications¢csessful experience. TAB
contractor shall have a minimum of 5 years experdo AABC, NEBB or SMACNA.

TAB: performed in accordance with the requiremerftstandard under which TAB
Firm’s qualifications are approved:

A Associated Air Balance Council, (AABC) National 8dards for Total System

Balance, MN-1.
2 National Environmental Balancing Bureau (NEBB) TABHrocedural
Standards for Testing, Adjusting, Balancing of Eanmental Systems.
3 Sheet Metal and Air Conditioning Contractors’ NaabAssociation

(SMACNA), HVAC TAB HVAC Systems — Testing, Adjustirand Balancing.

Recommendations and suggested practices contairibd TAB Standard: mandatory.

Use TAB Standard provisions, including checklisisgd report forms to satisfy Contract
requirements.

Use TAB standard for TAB, including qualificatiofee TAB Firm and Specialist and
calibration of TAB instruments.

Where instrument manufacturer calibration recomraéinds are more stringent than
those listed in the TAB standard, use manufactsir&commendations.

TAB Standard quality assurance provisions suchegf®pnance guarantees form part of
this contract.

A For systems or system components not covered in StABdard, use TAB
procedures developed by TAB Specialist.
2 Where new procedures and requirements are apmital@ontract requirements

have been published or adopted by body responfsiblEAB Standard used
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13

14

15

16

1.7

(AABC, NEBB, or SMACNA), requirements and recommatidns contained in
these procedures and requirements are mandatory.
PURPOSE OF TAB

Test to verify proper and safe operation, deterracteal point of performance, evaluate
qualitative and quantitative performance of equiptngystems and controls at design,
average and low loads using actual or simulatedsloa

Adjust and regulate equipment and systems so m&éb specified performance
requirements and to achieve specified interactih @ther related systems under
normal and emergency loads and operating conditions

Balance systems and equipment to regulate flove tatenatch load requirements over
full operating ranges.

EXCEPTIONS

TAB of systems and equipment regulated by codasgsirds to be to satisfaction of
authority having jurisdiction.

CO-ORDINATION

Schedule time required for TAB (including repanestesting) into project construction
and completion schedule so as to ensure compleé&tore acceptance of project.

Do TAB of each system independently and subsequenmtiere interlocked with other
systems, in unison with those systems.

PRE-TAB REVIEW

Review contract documents before project constmas started and confirm in writing
to Owner’s Representative adequacy of provisiond A&B and other aspects of design
and installation pertinent to success of TAB.

Review specified standards and report to Ownerfz&ntative in writing all proposed
procedures which vary from standard.

During construction, co-ordinate location and ifiateon of TAB devices, equipment,
accessories, measurement ports and fittings.

START-UP

Follow start-up procedures as recommended by eqripmanufacturer unless specified
otherwise.

Follow special start-up procedures specified elsgelm other Divisions.
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18

19

1.10

111

112

113

OPERATION OF SYSTEMSDURING TAB

Operate systems for length of time required for Tkl as required by Owner’s
Representative for verification of TAB reports.

START OF TAB
Notify Owner’s Representative 7 days prior to stdrt AB.

Start TAB when building is essentially completetluding:

A Installation of ceilings, doors, windows, other stinction affecting TAB.
2 Application of weatherstripping, sealing, caulking.

3 All pressure, leakage, other tests specified elsesvm other Divisions.
4 All provisions for TAB installed and operational.

Start-up, verification for proper, normal and saferation of mechanical and associated
electrical and control systems affecting TAB.

APPLICATION TOLERANCES

Do TAB to following tolerances of design values:
A HVAC systems: plus 5 %, minus 5 %.
ACCURACY TOLERANCES

Measured values to be accurate to within plus ous2 % of actual values.

INSTRUMENTS

Prior to TAB, submit to Owner’s Representative tisinstruments to be used together
with serial numbers.

Calibrate in accordance with requirements of mogigent of referenced standard for
either applicable system or HVAC system.

Calibrate within 3 months of TAB. Provide certdie of calibration to Owner’s
Representative.

SUBMITTALS
Submit, prior to commencement of TAB:

Proposed methodology and procedures for perforfikkig if different from referenced
standard.
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114 PRELIMINARY TAB REPORT

A Submit for checking and approval of Owner’s Repnéssigve, prior to submission of
formal TAB report, sample of rough TAB sheets. Uug:

A Details of instruments used.

2 Details of TAB procedures employed.
3 Calculations procedures.

A4 Summaries.

1.15 TAB REPORT
A Format to be in accordance with referenced standard

2 TAB report to show results in Sl units and to irgu
A Project record drawings.
2 System schematics.

3 Submit 3 copies of TAB Report to Owner’s Represivedor verification and approval,
in English in D-ring binders, complete with indexbs.

1.16 VERIFICATION
A Reported results subject to verification by Own&#&presentative.
2 Provide manpower and instrumentation to verifyaB@ % of reported results.
3 Number and location of verified results to be atdetion of Owner’s Representative.
4 Bear costs to repeat TAB as required to satisfacfdOwner’s Representative.
117 SETTINGS
A After TAB is completed to satisfaction of Owner’sfiresentative, replace drive guards,

close access doors, lock devices in set positemsjre sensors are at required settings.

2 Permanently mark settings to allow restorationngttame during life of facility.
Markings not to be eradicated or covered in any.way

1.18 COMPLETION OF TAB

A TAB to be considered complete when final TAB Repedeived and approved by
Owner’s Representative.
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1.19

PART 2

PART 3

AIR SYSTEMS

Standard: TAB to be to most stringent of this secor TAB standards of AABC or
NEBB.

Do TAB of systems, equipment, components, conspéified in other Divisions.

Qualifications: personnel performing TAB to be dfiedl to standards of AABC or
NEBB.

Quality assurance: Perform TAB under directionugervisor qualified to standards of
AABC or NEBB.

Measurements: to include, but not limited to, falilog as appropriate for systems,
equipment, components, controls: air velocity,istatessure, flow rate, pressure drop
(or loss), temperatures (dry bulb, wet bulb, dewpoiduct cross-sectional area, RPM,
electrical power, voltage, noise, vibration, ampgerand volts for each stage of electrical
heating coils.

Locations of equipment measurements: To includenbube limited to, following as
appropriate:

A Inlet and outlet of dampers, filter, coil, fan, etlequipment causing changes in
conditions.
.2 At controllers, controlled device.

Locations of systems measurements to include, diube limited to, following as
appropriate: Main ducts, main branch, sub-branamaut (or grille, register or diffuser).

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1

11

1.2

13

1.4

15

()

GENERAL
RELATED SECTIONS
Section 01 33 00 — Submittal Procedures.

Section 01 74 19 — Construction/Demolition \@aganagement and Disposal.
REFERENCES

American Society for Testing and Materials (ASTM
.1 ASTM A 653/A653M-00, Specification for Stedie&t, Zinc-Coated galvanized.

Sheet Metal and Air Conditioning Contractorsdaation (SMACNA).

.1 SMACNA HVAC Duct Construction Standards, Medad Flexible, 1995 and
Addendum No. 1 (1997).

.2 SMACNA HVAC Air Duct Leakage Test Manual 1988d Technical Research
Update-92.

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawings and product data in acom@lavith Section 01 03 00- Submittal
Procedures.

Indicate the following:
1 Sealants.

2 Tape.

3 Proprietary joints.
4  Fittings.

CERTIFICATION OF RATINGS

Catalogue or published ratings to be those obtairom tests carried out by
manufacturer or independent testing agency sigrdfgidherence to codes and standards.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accoedaith Section 01 74 19 —
Construction/Demolition Waste Management and Diapos

Collect and separate plastic, paper packagidgarrugated cardboard in accordance
with Waste Management Plan.

Fold up metal banding, flatten and place desigharea for recycling.
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PART 2 PRODUCTS

2.1 STAINLESS STEEL

1 To ASTM A480/A480M, Type 316.

.2 Finish: No 4. finish on exposed side of duct indired area’s, No. 3 finish or lower
where concealed.

3 Thickness, fabrication and reinforcement; to SMACNA

4 Joints: to SMACNA and be continuous inert gas wetlde

5 Application: lab extension arm exhaust.
2.2 FIRESTOPPING
A Retaining angles around duct, on both sides ofsfgaration in accordance with Section

07 84 00 — Firestopping.

2 Firestopping material and installation must notaitsduct.
2.3 SEAL CLASSIFICATION
A Classification as follows:
Maximum pressure Pa SMACNA Seal Class
2500 A
2 Seal classification:

.1 Class A: longitudinal seams, transverse jouohtst wall penetrations and tape.
2.4 SEALANT

A Oil resistant, polymer type flame resistant higlocity duct sealing compound in
exposed areas, sealant to be applied to the io§ithe duct joint only.
.1 Acceptable material: Foster 30-02, Duro Dyr& S

2.5 TAPE

A1 Polyvinyl treated, open weave fibre glass 50 wide — concealed areas.
.1 Acceptable Material: Duro Dyne FT-2.

2.6 DUCT LEAKAGE
A In accordance with SMACNA HVAC Duct Leakage Testrival.
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2.7

2.8

FITTINGS
Fabrication: to SMACNA.

Radiused elbows:

A Rectangular: Centreline radius: 1.5 times widtllwdt.
2 Round: smooth radius or five piece. Centrelineusdi.5 times diameter.

Mitred elbows, rectangular:

A To 400 mm: with single thickness turning vanes.

2 Over 400 mm: with double thickness turning vanes.

Branches:

A Rectangular main and branch: with radius on branghimes width of duct or
45 entry on branch.

2 Round main and branch: enter main duct 4w conical connection.

3 Provide volume control damper in branch duct neanection to main duct.

4 Main duct branches: with volume control damper.

Transitions:

A Diverging: 26 maximum included angle.

2 Converging: 3®maximum included angle.

Offsets:

A Full short radiused elbows as indicated.

Obstruction deflectors: maintain full cross-sectibarea. Maximum included angles: as
for transitions.

HANGERS AND SUPPORTS

Strap hangers: of same material as duct but newtshetal thickness heavier than duct.
Maximum size duct supported by strap hanger: 500 mm

Hanger configuration: to SMACNA.

Hangers: galvanized steel angle with black stedt to ASHRAE or SMACNA
following table:

Duct Size Angle Size Rod Size
(mm) (mm) (mm)

up to 750 25x25x3 6

751 to 1050 40x40x3 6

1051 to 1500 40x40x3 10

1501 to 2100 50x50x3 10

2101 to 2400 50x50x5 10

2401 and over 50 x50x 6 10
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3.2

3.3

3.4

Upper hanger attachments:

A For concrete: manufactured concrete inserts.
A Acceptable Product: Myatt, Grinnell, Hunt.

2 For steel joist: manufactured joist clamp steelepl@asher.
A Acceptable Product: Myatt, Grinnell, Hunt.

3 For steel beams: manufactured beam clamps:

A Acceptable Product: Myatt, Grinnell, Hunt.

EXECUTION
GENERAL
Do work in accordance with SMACNA.

Do not break continuity of insulation vapourriz with hangers or rodes. Insulate band
hangers 100 mm beyond insulated duct.

Support risers in accordance with SMACNA.

Install breakaway joints in ductwork on sidé§ire separation.
Ensure installation of firestopping does natalit duct.
HANGERS

Band hangers: install in accordance with SMACNA.

Hanger spacing: in accordance with SMACNA dlgves.

Duct Size Spacing
(mm) (mm)

to 1500 3000
1501 and over 2500

SEALING AND TAPING

Apply sealant in accordance with SMACNA and tanufacture’s recommendations.
Apply on inside of duct joint only where duct iswraxposed.

Bed tape in sealant and recoat with minimunorod coat of sealant to manufacturer’s
recommendations concealed areas.

LEAKAGE TESTS

Perform leakage tests in sections.
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2 Perform trial leakage tests, as instructecetoa@hstrate workmanship.
3 Complete tests before insulation or concealment

END OF SECTION
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PART 1 GENERAL
1.1 SUMMARY
1 Section Includes:
A Balancing dampers for mechanical air conditionipgfems.
1.2 RELATED SECTIONS:

A Section 01 33 00 — Submittal Procedures.

2 Section 01 35 29.06 — Health and Safety Requiresnent

3 Section 01 45 00 — Quality Control.

4 Section 01 74 21 — Construction/Demolition Wastenbtgement and Disposal.

.5 Section 01 78 00 — Closeout Submittals.

1.3 REFERENCES
A Sheet Metal and Air Conditioning National Asso@at{SMACNA)

A SMACNA HVAC Duct Construction Standards, Metal drdxible.
2 Health Canada/Workplace Hazardous Materials InfaoneSystem (WHMIS)

A Material Safety Data Sheets (MSDS).

1.4 SUBMITTALS
1 Product Data:

A Submit manufacturer’s printed product literatupeafications and datasheet in
accordance with Section 01 33 00 — Submittal Proieed Include product
characteristics, performance criteria, and limitasi.

A Submit two copies of Workplace Hazardous Matetiafliermation
System (WHMIS) Material Safety Data Sheets (MSDSdcordance
with Section 01 33 00 — Submittal Procedures.

2 Indicate the following:
A Specifications.

2 Quality assurance submittals: submit following ac@rdance with Section 01 33
00 — Submittal Procedures.

A Certificates: Submit certificates signed by mantifear certifying that
materials comply with specified performance chamastics and
physical properties.
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2 Instructions: Submit manufacturer’s installatiostnuctions.
1.5 QUALITY ASSURANCE

1.6

2.2

Health and Safety Requirements:

A Do construction occupational health and safetyctoedance with Section 01 35
29.06 — Health and Safety Requirements.

DELIVERY, STORAGE, AND HANDLING
Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Sadib61 00 — Common
Product Requirements.

Waste Management and Disposal:

A Construction/Demolition Waste Management and Diapaeparate waste
materials for reuse and recycling in accordanch @éction 01 74 21 —
Construction/Demolition Waste Management and Diapos

PRODUCTS

GENERAL

Manufacture to SMACNA standards.

SINGLE BLADE DAMPERS

Fabricate from same material as duct, 0.8 mm #b@mm wide, 1.6 mm maximum up
to 1200 mm wide, V-groove stiffened.

Size and configuration to recommendations of SMACKYXcept maximum height 100
mm.

Locking quadrant with shaft extension to accommedagulation thickness.
Inside and outside nylon or bronze end bearings.

Channel frame of same material as adjacent ductplate with angle stop.
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PART 3 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS

3.2

3.3

Compliance: comply with manufacturer's written m@ooendations or specifications,
including product technical bulletins, handlingrstge and installation instructions, and
datasheet.

INSTALLATION
Install where indicated.

Install in accordance with recommendations of SMACHNhd in accordance with
manufacturer's instructions.

CLEANING
Proceed in accordance with Section 01 74 11 - @ean

Upon completion and verification of performanceardtallation, remove surplus
materials, excess materials, rubbish, tools angpatgnt.

END OF SECTION
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PART 1 General

1.1 GENERAL

1.2

13

1.4

This Section covers items common to Sections ofsiim 26. This section supplements
requirements of Division 1, Division 23, Divisiof7 2Division 28, Division 33 and
Division 34. Refer to Section 01 00 00 — Bid Depmsi Sections where applicable for
bid depository.

REFERENCES

Canadian Standards Association (CSA)

A CSA C22.1, Canadian Electrical Code, Part 1, S&8eayndard for Electrical
Installations.

2 CAN/CSA-22.3 No. 1, Overhead Systems.
3 CAN3-C235, Preferred Voltage Levels for AC Systethiy 50,000 V.

CARE, OPERATION AND START-UP

Instruct Owner’'s Representative and operating perslain the operation, care and
maintenance of systems, system equipment and canfmon

Operating instructions to include following:

A Wiring diagrams, control diagrams, and control ssope for each principal
system and item of equipment.

Start up, proper adjustment, operating, lubricateord shutdown procedures.
Safety precautions.
Procedures to be followed in event of equipmentfai

Other items of instruction as recommended by mantufar of each system or
item of equipment.

o wiN

Arrange and pay for services of manufacturer'sofgctervice engineer to supervise
start-up of installation, check, adjust, balance ealibrate components and instruct
operating personnel.

Provide these services for such period, and fonasy visits as necessary to put
equipment in operation, and ensure that operagngomnel are conversant with all
aspects of its care and operation.

DESIGN REQUIREMENTS
Operating voltages: to CAN3-C235
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15

1.6

Motors, electric heating, control and distributevices and equipment to operate
satisfactorily at 60 Hz within normal operating lisnestablished by above standard.
Equipment to operate in extreme operating conditestablished in above standard
without damage to equipment.

SUBMITTALS

Submit drawings stamped and signed by professemgiheer registered or licensed in
Province of Newfoundland and Labrador, Canada.

Submit wiring diagrams and installation detailsegfiipment indicating proposed
location, layout and arrangement, control panasessories, piping, ductwork, and
other items that must be shown to ensure coordinagtallation.

Identify on wiring diagrams circuit terminals amdlicate internal wiring for each item
of equipment and interconnection between each aieeguipment.

Indicate of drawings clearances for operation, tegiance, and replacement of
operating equipment devices.

Quality Control: in accordance with Section 01 45-@uality Control.

A Provide CSA certified equipment and material. WHe8A certified equipment
and material is not available, submit such equigraed material to authority
having jurisdiction for approval before deliverydibe.

2 Submit test results of installed electrical systemd instrumentation.

3 Submit, upon completion of Work, load balance répsrdescribed in sentence
3.4.6.

4 Submit certificate of acceptance from authorityihgyurisdiction upon

completion of Work to Owner’s Representative.

PERMITS, FEES AND INSPECTION

Submit to Electrical Inspection Division and Supplythority necessary number of
drawings and specifications for examination and-eyg prior to commencement of
work.

Pay associated fees.

Owner’s Representative will provide drawings andcsfications required by Electrical
Inspection Division and Supply Authority at no cost

Notify Owner’s Representative of changes requirgé&lectrical Inspection Division
prior to making changes.

Furnish Certificates of Acceptance from Electricepection Division or authorities
having jurisdiction on completion of work to OwneRepresentative.
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1.7

1.8

1.9

1.10

CO-ORDINATION
Co-ordinate work with work of other divisions tocas conflict.

Locate distribution systems, equipment, and mdgetaaprovide minimum interference
and maximum usable space.

Where interference occurs, Owner’s Representative approve relocation of
equipment and materials regardless of installaticier.

Notwithstanding the review of shop drawings, thiggion may be required to relocate
electrical equipment which interferes with the g@moént of other trades, due to lack of
co-ordination by this Division. The cost of thedacation shall be the responsibility of
this Division. The Owner’s Representative shatlide the extent of relocation required.

CUTTING AND PATCHING

Inform all other divisions in time, concerning réma openings. Where this requirement
is not met, bear the cost of all cutting. Openirglgll be the responsibility of Division
26. Obtain written approval of Structural enginkefore drilling any beams or floors.

PROTECTION

Protect exposed live equipment during construdimoipersonnel safety.

Shield and mark all live parts “LIVE 120 VOLTS”, with appropriate voltage in
English.

Arrange for installation of temporary doors for ne®containing electrical distribution
equipment. Keep these doors locked except whearuticect supervision of electrician.

RECORD DRAWINGS

Obtain and pay for three sets of white prints. tiesjob progresses, mark these prints to
accurately indicate installed work. Have the wipitts available for inspection at the
site at all times and present for scrutiny at gabhmeeting.

Show on the record drawings the installed inveftslicservices entering and leaving the
building and the property. Dimension undergroueivises at key points of every run in
relation to the structure and building.

Indicate exact location of all services for futwerk. Show and dimension all work
embedded in the structure.

Submit record drawings within 30 days prior to stdrcommissioning.
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1.11

1.12

1.13

PART 2

2.1

INSPECTION OF WORK

The Owner will make periodic visits to the site idigrconstruction to ascertain
reasonable conformity to plans and specificatiarsall not execute quality control.
The Contractor shall be responsible for the exeoudf his work in conformity with the
construction documents and with the requirementi®fnspection authority.

SCHEDULING OF WORK

Any work that disturbs the normal operation of iagishall be coordinated with the
owner and scheduled accordingly.

Become familiar with the phasing requirements farwork and comply with these
conditions.

No additional monies will be paid for contractorégjuirement to comply with work
phasing conditions.

FIRE RATING OF PENETRATIONS

Maintain fire ratings around conduits passing tiglotloors, ceilings and fire rated
walls.

Use 3M brand or equal fire barrier products at gaatetration.

Acceptable products for fire barrier products shallBM #CP25 fire barrier caulk, #303
putty, #FS 195 wrap and #CS195 sheet.

Acceptable manufacturers: Nelson, Fire Stop Syst@&W or approved equal. Material
of same manufacturer to be used throughout project.

PRODUCTS

ELECTRIC MOTORS, EQUIPMENT AND CONTROLS

Supplier and installer responsibility is indicatadVotor, Control and Equipment
Schedule on electrical drawings and related mechanesponsibility is indicated on
Mechanical Equipment Schedule on mechanical drasymwgere applicable.

Wiring and conduit is specified in Division 26 eptdor conduit, wiring and
connections below 50 V which are related to corgystems specified in Division 23
and shown on mechanical drawings. Division 23 —€atbr is responsible for all
conduit, wiring and connections below 50V which ezkated to control systems in
Division 25 and shall comply with the requiremeat®ivision 26 for standard of
quality..
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2.2

2.3

24

2.5

2.6

2

MATERIALS AND EQUIPMENT

Provide materials and equipment in accordance S4tttion 01 61 00 - Common
Product Requirements.

Equipment and material to be CSA certified. Whéex¢ is no alternative to supplying
equipment which is not CSA certified, obtain spkajgproval from Electrical Inspection
Division.

Factory assemble control panels and component aissm

FINISHES

Shop finish metal enclosure surfaces by applicatfomust resistant primer inside and
outside, and at least two coats of finish enamel.

WARNING SIGNS

As specified and to meet requirements of Electiicgppection Department and Owner’s
Representative.

Porcelain enamel decal signs, minimum size 1750«r@m.

WIRING TERMINATIONS

Lugs, terminals, screws used for termination ofrnvgiito be suitable for either copper or
aluminum conductors.

EQUIPMENT IDENTIFICATION

Identify electrical equipment with nameplates aaokls as follows:

A Nameplates: Lamicoid 3 mm thick plastic engravihget, black white face,
black white core, mechanically attached with saiing screws.

2 Sizes as follows:

NAMEPLATE SIZES

Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1 line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1 line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters
Labels:

A Embossed plastic labels with 6 mm high letters smbpecified otherwise.
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3 Wording on nameplates and labels to be approvedvinyer's Representative prior to
manufacture.
4 Allow for average of twenty-five (25) letters peameplate and label.

5 Identification to be English (and French where aytile).

.6 Nameplates for terminal cabinets and junction baaesdicate system name and voltage
characteristics.

7 Disconnects, starters and contactors: indicatepagemt being controlled and voltage.
.8 Terminal cabinets and pull boxes: indicate systame and voltage.
2.7 WIRING IDENTIFICATION
A Identify wiring with permanent indelible identifygnrmarkings, either numbered or
coloured plastic tapes, on both ends of phase aboduof feeders and branch circuit
wiring.
2 Maintain phase sequence and colour coding throughou

3 Colour code: to CSA C22.1, Canadian Electrical Code

4 Use colour coded wires in communication cableschet throughout system.
2.8 CONDUIT AND CABLE IDENTIFICATION
A Colour code conduits, boxes and metallic sheathbtes.
2 Code with plastic tape or paint at points wheredeminor cable enters wall, ceiling, or

floor, and at 15 m intervals.

3 Colours: 25 mm wide prime colour and 20 mm wideilgary colour.
Conduit System Prime Color Auxiliary Color
up to 250 V Yellow
up to 600 V Yellow Green
PART 3 EXECUTION
3.1 NAMEPLATES AND LABELS
A Ensure manufacturer's nameplates, CSA labels @mdifidation nameplates are visible

and legible after equipment is installed.
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3.2

3.3

3.4

3.5

CONDUIT AND CABLE INSTALLATION

Install cables, conduits and fittings to be embeldateplastered over, neatly and close to
building structure so furring can be kept to minimu

MOUNTING HEIGHTS
Mounting height of equipment is from finished fldorcentreline of equipment unless
specified or indicated otherwise.

If mounting height of equipment is not specifiedraticated, verify before proceeding
with installation.

Install electrical at following heights unless iogied otherwise.

1 Local switches: 1200 mm.

CO-ORDINATION OF PROTECTIVE DEVICES

Ensure circuit protective devices such as overatitrgs, relays and fuses are installed
to required values and settings.

FIELD QUALITY CONTROL

All electrical work to be carried out by qualifiditensed electricians or apprentices as
per the conditions of the Provincial Act respectingnpower vocational training and
gualification. Employees registered in a provineipprentices program shall be
permitted, under the direct supervision of a qiedificensed electrician, to perform
specific tasks — the activities permitted shalbbeermined based on the level of training
attained and the demonstration of ability to paerfepecific duties.

The work of this division to be carried out by antractor who holds a valid Code 1
Electrical Contractor License as issued by the iRosy

Perform tests in Accordance with this section asthand Section 01 91 13 —
Commissioning (Cx) Requirements.

Load Balance:

A Measure phase current to panelboard with normaklglighting) operating at
time of acceptance. Adjust branch circuit connextias required to obtain best
balance of current between phases and record change

2 Measure phase voltages at loads and adjust tramsfdaps to within 2% of
rated voltage of equipment.
3 Submit, at completion of work, report listing phasel neutral currents on

panelboards, dry-core transformers and motor cboémtres, operating under
normal load. State hour and date on which eachwesdmeasured, and voltage
at time of test.
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3.6

Conduct and pay for following tests:

A Circuits originating from branch distribution pasel

2 Motors, heaters and associated control equipmehtding sequenced
operations of systems where applicable.

Furnish manufacturer’s certificate or letter comiing that entire installation as it
pertains to each system has been installed to metuwér’s instructions.

Carry out tests in presence of Owner’s Represestati

Provide instruments, meters, equipment and persoeqeired to conduct tests during
and conclusion of project.

Submit test results for Owner’s Representativerserg and include in Commissioning
Manuals specified in Section 01 91 13 — Commissi@iCx) Requirements.

CLEANING

Clean and touch up surfaces of shop-painted equipseeatched or marred during
shipment or installation, to match original paint.

Clean and prime exposed non-galvanized hangeiss ead fastenings to prevent
rusting.

END OF SECTION
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PART 1 GENERAL

11 SECTION INCLUDES

12

13

PART 2

21

Materials and installation for wire and box conioest

RELATED SECTIONS
Section 26 05 00 — Common Work Results - Electrical

REFERENCES
Canadian Standards Association (CSA)

A CAN/CSA-C22.2 No.18, Outlet Boxes, Conduit Boxed &ittings.

2 CAN/CSA-C22.2 No.65, Wire Connectors (Tri-Natiosthndard with UL
486A-486B and NMX-J-543-ANCE-03).

Electrical and Electronic Manufacturers' Associatd Canada (EEMAC)

A EEMAC 1Y-2, Bushing Stud Connectors and Aluminunapekrs (1200
Ampere Maximum Rating).

National Electrical Manufacturers Association (NEMA

PRODUCTS

MATERIALS

Pressure type wire connectors to: CSA C22.2 Navih, current carrying parts of
copper sized to fit copper conductors as required.

Fixture type splicing connectors to: CSA C22.2 N With current carrying parts of
copper sized to fit copper conductors 10 AWG os.les

Bushing stud connectors: to EEMAC 1Y-2 to consfst 0

A Connector body and stud clamp for stranded copmaductors.
2 Clamp for copper bar.

3 Stud clamp bolts.

4 Bolts for copper bar.

5 Sized for conductors and bars as indicated.

Clamps or connectors for armoured cable, aluminbeathed cable, flexible conduit,
non-metallic sheathed cable as required to: CAN/C2R.2 No.18.
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PART 3 EXECUTION
31 INSTALLATION
A Remove insulation carefully from ends of conducturd:
A Install mechanical pressure type connectors amdeiigscrews with appropriate

compression tool recommended by manufacturer.llagtan shall meet
secureness tests in accordance with CSA C22.2 No.65

2 Install fixture type connectors and tighten. Replatsulating cap.
3 Install bushing stud connectors in accordance EMAC 1Y-2.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

12

PART 2

21

22

23

Section 26 05 20 - Wire and Box Connectors - 00014.

Refer to drawings for wiring type required unddfetient applications.

REFERENCES
Canadian Standards Association (CSA)

1 CSA C22.2 No .0.3, Test Methods for Electrical Wiemd Cables.
2 CAN/CSA-C22.2 No. 131, Type TECK 90 Cable.

PRODUCTS

BUILDING WIRES
Conductors: stranded for 10 AWG and larger. Minimgine: 12 AWG.

Copper and ACM alloy conductors: size as indicabgth 600 V insulation of cross-
linked thermosetting polyethylene material rated S®XLPE.

Copper conductors: size as indicated, with therasifd insulation type TWH rated at
600 V, typically used for insulated ground wires.

Type ACM conductors permitted for feeders abova®ps.

ARMOURED CABLES

Conductors: insulated, copper, size as indicated.
Type: AC90.
Armour: interlocking type fabricated from aluminwtmip.

Connectors: standard as required, complete witlbldasplit rings.

CONTROL CABLES

Type LVT: 2 soft annealed copper conductors, sgethdicated, with thermoplastic
insulation, outer covering of thermoplastic jacketv energy 300 V control cable:
stranded annealed copper conductors sized as fedjagith PVC insulation type TW -
40° C polyethylene insulation with shielding of ¢éapoated with paramagnetic material
wire braid over each conductor and overall coveahBVC jacket. To be FT-6 rated.
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PART 3 EXECUTION

31 FIELD QUALITY CONTROL

3.2

3.3

34

Perform tests in accordance with Section 26 05006mmon Work Results for
Electrical.

Perform tests using method appropriate to site itiond and to approval of Owner’s
Representative and local authority having jurisdicover installation.

Perform tests before energizing electrical system.

No splices permitted in panel board feeders in cemstruction. Splices in re-work or
renovation projects only with pre-approval by Owad&epresentative.

GENERAL CABLE INSTALLATION

Terminate cables in accordance with Section 26005\W&ire and Box Connectors - (0-
1000 V).

Cable Colour Coding: to Section 26 05 00 Common R\NResults for Electrical.
Conductor length for parallel feeders to be ideaitic

Lace or clip groups of feeder cables at distributtentres, pull boxes, and termination
points.

Wiring in walls: typically drop or loop verticallfrom above to better facilitate future
renovations. Generally wiring from below and hontal wiring in walls to be avoided
unless indicated.

Provide numbered wire collars for control wirinjumbers to correspond to control
shop drawing legend. Obtain wiring diagram fortcolnwiring.

INSTALLATION OF BUILDING WIRES

Install wiring as follows:

A In conduit systems in accordance with Section 2885Conduits, Fastenings
and Fittings.

INSTALLATION OF ARMOURED CABLES (AC-90)

Group cables wherever possible.

Use permitted only for work in movable partitiomsdavertical power supply drops to
lighting fixtures.
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35 INSTALLATION OF CONTROL CABLES
A Install control cables in conduit as indicated.
2 Ground control cable shield.

END OF SECTION
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PART 1

PART 2

21

PART 3

31

GENERAL (NOT APPLICABLE)

PRODUCTS

SUPPORT CHANNELS

U shape, size 41 x 41 mm, 2.5 mm thick, surfacentemlisuspended or set in poured
concrete walls and ceilings as required.

EXECUTION

INSTALLATION

Secure equipment to hollow or solid masonry, tild plaster surfaces with lead anchors
or nylon shields.

Secure equipment to poured concrete with expandasdets.

Secure equipment to hollow masonry walls or suspérmeilings with toggle bolts.
Secure surface mounted equipment with twist clgbefiaers to inverted T bar ceilings.
Ensure that T bars are adequately supported ty waight of equipment specified

before installation.

Support equipment, conduit or cables using clipang loaded bolts, cable clamps
designed as accessories to basic channel members.

Fasten exposed conduit or cables to building coastm or support system using straps.

A One-hole steel straps to secure surface conduitsaies 50 mm and smaller.
2 Two-hole steel straps for conduits and cables fafgen 50 mm.
3 Beam clamps to secure conduit to exposed steel.work

4 Strap AC-90 cable at box location plus every 900.mm

Suspended support systems.

A Support individual cable or conduit runs with 6 rdia threaded rods and spring
clips.

2 Support 2 or more cables or conduits on channgigated by 6 mm dia
threaded rod hangers where direct fastening talimgilconstruction is
impractical.

For surface mounting of two or more conduits usenolels at 1.5 m on centre spacing.
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.10

A1

12

13

Provide metal brackets, frames, hangers, clampsedatbd types of support structures
where indicated or as required to support conchdt@ble runs.

Ensure adequate support for raceways and cablppetiosertically to equipment where
there is no wall support.

Do not use wire lashing, wood blocking, plasti@ptor perforated strap to support or
secure raceways or cables.

Do not use supports or equipment installed for otitaeles for conduit or cable support
except with permission of other trade and approv&@wner’s Representative.

Install fastenings and supports as required foh égue of equipment cables and
conduits, and in accordance with manufactureriiiasion recommendations.

END OF SECTION
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PART 1 GENERAL

11 RELATED SECTIONS

A Section 26 05 00 — Common Work Results — Electrical
2 Section 26 05 29 — Hangers and Supports for Etedt8ystems.
3 Section 26 05 34 — Conduits, Conduit FasteningsHaticigs.

12 REFERENCES
A Canadian Standards Association (CSA)

1 CSA C22.1, Canadian Electrical Code, Part 1.

PART 2 PRODUCTS

21 OUTLET AND CONDUIT BOXES GENERAL
1 Size boxes in accordance with CSA C22.1.

2 102 mm square or larger outlet boxes as requinegdfecial devices.
3 Gang boxes where wiring devices are grouped.
4 Blank cover plates for boxes without wiring devices

5 347 V outlet boxes for 347 V switching devices.

.6 Combination boxes with barriers where outlets forenthan one system are grouped.
2.2 GALVANIZED STEEL OUTLET BOXES
A Electro-galvanized steel single and multi gangtfldevice boxes for flush installation,

minimum size 76 x 50 x 38 mm or as indicated. 102 sgquare outlet boxes when more
than one conduit enters one side with extensiorpéaster rings as required.

2 Electro-galvanized steel utility boxes for outletginected to surface-mounted EMT
conduit, minimum size 102 x 54 x 48 mm.

3 102 mm square or octagonal outlet boxes for lightixture outlets.

4 102 mm square outlet boxes with extension andexaistgs for flush mounting devices
in finished plaster walls.
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2.3 CONDUIT BOXES
A Cast FS or FD aluminum boxes with factory-threalells and mounting feet for surface
wiring of switches and receptacle.
24 OUTLET BOXESFOR NON-METALLIC SHEATHED CABLE
A Electro-galvanized, sectional, screw ganging dieges, minimum size 76 x 50 x 63 mm
with two double clamps to take non-metallic shedtt@&bles. For use in wood stud
construction only.
25 FITTINGS- GENERAL
A Bushing and connectors with nylon insulated throats
2 Knock-out fillers to prevent entry of debris.
3 Conduit outlet bodies for conduit up to 32 mm aand poxes for larger conduits.
4 Double locknuts and insulated bushings on sheatlrhekes.
5 Double split rings for AC-90 terminations.
PART 3 EXECUTION
31 INSTALLATION
A Support boxes independently of connecting conduits.
2 Fill boxes with paper, sponges or foam or similgpraved material to prevent entry of
debris during construction. Remove upon complediowork.
3 For flush installations mount outlets flush withifhed wall using plaster rings to permit
wall finish to come within 6 mm of opening.
A4 Provide correct size of openings in boxes for capduneral insulated and armoured
cable connections. Reducing washers are not allowed
5 Vacuum clean interior of outlet boxes before ifatain of wiring devices.
.6 Identify systems for outlet boxes as required.

END OF SECTION
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PART 1 GENERAL
11 REFERENCES
A
1.2
A
2
PART 2
2.1
A
2
3
2.2
A
2

Canadian Standards Association (CSA)

A CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxas| Fittings and
Associated Hardware, a National Standard of Canada.

2 CSA C22.2 No. 45, Rigid Metal Conduit.

3 CSA C22.2 No. 56, Flexible Metal Conduit and Ligdidht Flexible Metal
Conduit.

4 CSA C22.2 No. 83, Electrical Metallic Tubing.

5 CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Coihd

.6 CAN/CSA C22.2 No. 227.3, Nonmetallic Mechanical teobion Tubing
(NMPT), a National Standard of Canada.

SUBMITTALS

Product data: submit manufacturer's printed protiterature, specifications and

datasheets.

A Submit cable manufacturing data.

Quality assurance submittals:

A Test reports: submit certified test reports.

2 Certificates: submit certificates signed by mantufear certifying that materials
comply with specified performance characteristicd physical properties.

3 Instructions: submit manufacturer's installatiostinctions.

PRODUCTS

CONDUITS

Electrical metallic tubing (EMT): to CSA C22.2 N&3, with couplings.

Flexible metal conduit: to CSA C22.2 No. 56, aluammliquid-tight flexible metal.

Flexible PVC conduit: to CAN/CSA-C22.2 No. 227.3,

CONDUIT FASTENINGS

One hole steel straps to secure surface conduitsn®@nd smaller. Two hole steel
straps for conduits larger than 50 mm.

Beam clamps to secure conduits to exposed ste&l wor
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2.3

24

2.5

PART 3

3.1

3.2

Channel type supports for two or more conduits.&ini oc.

Threaded rods, 6 mm dia., to support suspendechelsan

CONDUIT FITTINGS

Fittings: manufactured for use with conduit spexdfiCoating: same as conduit.

Factory "ells" where 90 45° or 22.5° bends are required for 25 mm and larger conduits.
Ensure conduit bends other than factory “ells”raegle with an approved bender.

Making offsets and other bends by cutting and reng 90 degree bends are not
permitted.

Connectors and couplings for EMT. Steel set-scyge,tsize as required.

EXPANSION FITTINGS FOR RIGID CONDUIT

Weatherproof expansion fittings with internal barglassembly suitable for 2100 mm
linear expansion.

Watertight expansion fittings with integral bondijugnper suitable for linear expansion
and 19 mm deflection in all directions.

Weatherproof expansion fittings for linear expansab entry to panel.

FISH CORD
Polypropylene.

EXECUTION

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written m@ooendations or specifications,
including product technical bulletins, handlingrstge and installation instructions, and
datasheets.

INSTALLATION

Install all conduit, conduit fittings and accesssrin accordance with the latest edition
of the Canadian Electrical Code in a manner thasdwt alter, change or violate any
part of the installed system components or the C&Avertification of these
components.

Install conduits to conserve headroom in exposedtions and cause minimum
interference in spaces through which they pass.
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3.3

3.4

.10

A1

12

13

14

Conceal conduits except in mechanical and eletsmaice rooms and in unfinished
areas.

Surface mount conduits except in finished areassondicated.

Use electrical metallic tubing (EMT) except in cashcrete and above 2.4 m not subject
to mechanical injury, as well as concealed workasonry construction.

Use flexible metal conduit for connection to motorslry areas connection to recessed
incandescent fixtures without a prewired outlet bornection to surface or recessed
fluorescent fixtures work in movable metal partiiso

Use liquid tight flexible metal conduit for connext to motors or vibrating equipment in
damp, wet or corrosive locations.

Use AC-90 for vertical power supply drops to lifiitures.

Minimum conduit size for lighting and power ciraiitt9 mm. 12 mm conduit is
acceptable for switch leg drops only where one wire- circuit and ground is required.

Bend conduit cold. Replace conduit if kinked ottBaed more than 1/10th of its original
diameter.

Mechanically bend steel conduit over 19 mm dia.

Install fish cord in empty conduits.

Remove and replace blocked conduit sections. Das@iiquids to clean out conduits.
Dry conduits out before installing wire.

SURFACE CONDUITS

Run parallel or perpendicular to building lines.

Locate conduits behind infrared or gas fired heatgth 1.5 m clearance.

Run conduits in flanged portion of structural steel

Group conduits wherever possible on suspended efann

Do not pass conduits through structural memberspbas indicated.

Do not locate conduits less than 75 mm parallstéam or hot water lines with
minimum of 25 mm at crossovers.

CONCEALED CONDUITS

Run parallel or perpendicular to building lines.
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2 Do not install horizontal runs in masonry walls.
3 Do not install conduits in terrazzo or concretepiopgs.
3.5 CLEANING
A Proceed in accordance with Section 01 74 11 — @lgan
2 On Completion and verification of performance ddtallation, remove surplus materials,

excess materials rubbish, tools and equipment.

END OF SECTION
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PART 1 GENERAL

11 REFERENCES

12

13

American National Standards Institute (ANSI)

A ANSI C82.1, Electric Lamp Ballasts-Line Frequendydfescent Lamp Ballast.

2 ANSI C82.4, Ballasts for High-Intensity-DischargedaLow-Pressure Sodium
Lamps.

American National Standards Institute/Institutde¢éctrical and Electronics Engineers
(ANSV/IEEE)

A ANSI/IEEE C62.41, Surge Voltages in Low-Voltage RGwer Circuits.
American Society for Testing and Materials (ASTM)

A ASTM F1137, Specification for Phosphate/Oil and $fitate/Organic Corrosion
Protective Coatings for Fasteners.

United States of America, Federal Communicationsi@gssion (FCC)
A FCC (CFR47) EM and RF Interference Suppression.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 45 00 - Quality Control.

Section 01 91 13 — General Commissioning (Cx) Reguents.

SUBMITTALS

Submit complete photometric data prepared by indéget testing laboratory for
luminaires where specified, for review by OwnerspResentative.

Photometric data to include: VCP Table and spaciitgrion and luminaire coefficient
of utilization (CU) tables.

Provide manufacturer's printed product literatgpecifications and datasheet and
include product characteristics, performance datgrhysical size, finish and limitations.

Quiality assurance submittals: provide the followimgccordance with Section 01 45 00
- Quality Control.

A Manufacturer's instructions: provide manufactureristen installation
instructions and special handling criteria, instétin sequence, cleaning
procedures and relamping schedule.
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14 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordante 8ection 01 61 00 - Common
Product Requirements.
2 Deliver materials to site in original factory pagkeg, labelled with manufacturer's
name, address.
3 Divert unused metal materials from landfill to metscycling facility.
4 Disposal and recycling of fluorescent lamps as@eal regulations.
5 Disposal of old PCB filled ballasts.
15 ACCEPTABLE PRODUCTS
A Luminaires described in the Lighting Fixture SchHeddentify quality, performance
criteria and other parameters, as indicated farpghoject. Named fixtures are acceptable
with modifications and accessories, as indicated.
2 Fixtures from other manufacturers may be accepfadoeided:
A Appearance and lighting performance are similar.
2 Quality is equal or better.
3 Lamp and ballast criteria remain the same.
4 The fixture is provided with modifications and asseries to provide a complete
product in keeping with the intent of the project.
5 Approval in writing is obtained from the Owner’s [iResentative to the
supplier/manufacturer 5 days prior to tender clgslate.
PART 2 PRODUCTS
21 LAMPS
A Provide new LED fixtures as indicated on drawing.
2.2 FINISHES
A Light fixture finish and construction to meet ULiStings and CSA certifications related
to intended installation.
2.3 LUMINAIRES
A As indicated in luminaire schedule on drawings.
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PART 3 EXECUTION

3.1 INSTALLATION

3.2

3.3

34

35

Locate and install luminaires as indicated. Indtatips in all fixtures.
A Provide adequate support to suit ceiling system.
WIRING

Connect luminaires to lighting circuits.

A Install flexible conduit for vertical power suppdyop to luminaires as indicated.
Horizontal wiring using flexible conduit is not peitted.

LUMINAIRE SUPPORTS

For suspended ceiling installations support lunmesafrom ceiling grid in accordance
with local inspection requirements.

LUMINAIRE ALIGNMENT
Align luminaires mounted in continuous rows to fastraight uninterrupted line.
Align luminaires mounted individually parallel oegpendicular to building grid lines.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 G@mmon Work Results - Electrical
and Section 01 91 13 — General Commissioning (@quitements.

END OF SECTION
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