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PART 1 GENERAL
11 SECTION INCLUDES

1.2

13

1.4

Title and description of Work.
Contractor use of premises.

Owner occupancy.

WORK COVERED BY CONTRACT DOCUMENTS

Work of this Contract comprises of the removal eelacement of Hydronic Heating
System Pumps, Chilled Water Pumps and U-Tube Heztidhgers at Dr. Charles L.
LeGrow Health Center, Port-Aux-Basque, NL. Workliirtes but is not limited to both
mechanical and electrical work required to compieéemodifications as noted above.
Refer to drawings for further detail.

Work covered by the contract documents includes i@issioning of new equipment as
per Section 01 91 13 — Commissioning (Cx) Requirgme

CONTRACTOR USE OF PREMISES
Contractor has restricted use of site.
Coordinate use of premises under direction of OigriRepresentative.

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

Remove or alter existing work to prevent injurydamage to portions of existing work
which remain.

Repair or replace portions of existing work whiavé been altered during construction
operations to match existing or adjoining workdascted by Owner’s Representative.

OWNER OCCUPANCY

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

Cooperate with Owner in scheduling operations teimize conflict and to facilitate
Owner usage.
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Revised 2014/12/02 Section 01 11 00 — Summary of Works Page 2 of 2
15 RELATED WORK
A The following specification sections are refeesohto indicate work responsibilities as

1.6

1.7

PART 2

PART 3

specified and carried in other versions.

1 Section 23 05 00 — Common Work Results for HVAC.
2 Section 26 05 00 — Common Work Results — Electrical

ON-SITE DOCUMENTS

Maintain at job site documents as indicated ini8add1 31 00 — Project Management
and Coordination.

CONTRACT DOCUMENTS

Legends and schedules in the Issued for TenderiDgawake precedence over the
Technical Specifications with respect to producid enaterials identified.

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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Re-Issued 2016/01/25 Section — 01 14 00 Work Restrictions Page 1 of 1
PART 1 GENERAL
11 SECTION INCLUDES
A Connecting to existing services.
2 Special scheduling requirements.
1.2 RELATED SECTIONS
A Section 01 32 00 — Construct Progress Documentation
13 SCHEDULING OF WORK

A Contractor TO MAINTAIN HEATING SYSTEM IN OPERATIOMT ALL TIMES.
Complete and put into operation one pump and heditamger before removing and re-
installing existing redundant pumps and heat exgbarCoordinate with owner’s

representative.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
1.1 SECTION INCLUDES

1.2

1.3

1.4

15

Coordination work with other contractors and suli@mstors under administration of
Owner’s Representative.

Scheduled project meetings.

RELATED SECTIONS
Section 01 11 00 - Summary of Work.

Section 01 91 13 — General Commissioning (Cx) Requénts.

DESCRIPTION

Coordination of progress schedules, submittalsp@isée, temporary utilities, and
construction Work, with progress of Work of othentractors and subcontractors under
instructions of Owner’s Representative.

PROJECT MEETINGS

Project meetings to be held at times and locatasndetermined by Owner’s
Representative.

Owner’s Representative will arrange project meeatiagd record and distribute minutes.

CONSTRUCTION ORGANIZATION AND START-UP

Within ten (10) working days after award of Contraequest a meeting of parties in
contract to discuss and resolve administrativegaoes and responsibilities.

Establish time and location of meetings and ngidyties concerned minimum 5 days
before meeting.

Agenda to include following:

A Appointment of official representative of particijga in Work.

2 Schedule of Work, progress scheduling in accordaiiteSection 01 32 00 -
Construction Progress Documentation.

3 Schedule of submission of shop drawings, in acearglavith Section 01 33 00 -
Submittal Procedures.

4 Requirements for temporary facilities, offices ratge sheds, utilities etc. in
accordance with Section 01 51 00 - Temporary ligtit

5 Delivery schedule of specified equipment in accoogewith Section 01 32 00 -
Construction Progress Documentation.
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.6 Site security in accordance with Section 01 52 Q@rstruction Facilities.
7 Proposed changes, change orders, procedures, ajgreguired, mark-up

1.6

percentages permitted, time extensions, overtime agministrative
requirements.

.8 Record drawings in accordance with Section 01 78 Cldseout Submittals.
.9 Maintenance manuals in accordance with Section80007- Closeout Submittals.

.10 Take-over procedures, acceptance, and warrantascordance with Section 01
77 00 - Closeout Procedures and 01 78 00 - Clostdomittals.

A1 Monthly progress claims, administrative procedupéstographs, and holdbacks.

A2 Appointment of inspection and testing agenciesrors in accordance with
Section 01 45 00 - Quality Control.

.13 Insurances and transcript of policies.

Comply with Owner’s Representative's allocatiommbilization areas of site; for field
offices and sheds, for access, traffic, and parfacdities.

During construction coordinate use of site andlifaas through Owner’'s Representative's
procedures for intra-project communications: Sutalst reports and records, schedules,
coordination of drawings, recommendations, andlugism of ambiguities and conflicts.

Comply with instructions of Owner’'s Representafieeuse of temporary utilities and
construction facilities.

ON-SITE DOCUMENTS

Maintain at job site, one copy each of the follogvin

Contract drawings.

Specifications.

Addenda.

Reviewed shop drawings.

List of outstanding shop drawings.

Change orders.

Other modifications to Contract.

Field test reports.

Copy of approved Work schedule.

Health and Safety Plan and other Safety relatedrdeats.
Manufacturers' installation and application instiwcs.
Labour conditions and wage schedules.

Other documents as specified.
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1.7

1.8

19

1.10

SCHEDULES

Submit preliminary construction progress scheduladcordance with Section 01 32 00 -
Construction Progress Documents to Owner’s Reptathem coordinated with Owner’s
Representative's project schedule. Schedule to shtigipated progress stages and final
completion of work within time period required byntract documents.

After review, revise and resubmit schedule to cgmyth project schedule requirements.

During progress of Work revise and resubmit atgobprogress meetings or as directed
by Owner’'s Representative.

SUBMITTALS

Make submittal to Owner's Representative for review

Submit preliminary shop drawings and product datadcordance with Section 01 33 00
— Submittal Procedures for review for compliancthv@ontract Documents; for field
dimensions and clearances, for relation to availaphce, and for relation to Work of
other contracts. After review, revise and resubfaritransmittal to Owner’s
Representative.

Submit requests for payment for review to OwnerpiRsentative.

Submit requests for interpretation of Contract Doents, and obtain instructions through
Owner’s Representative.

Process change orders through Owner’'s Represeantativ
Deliver closeout submittals for review by Owner'sgResentative.

COORDINATION DRAWINGS
Provide information required by Owner’'s Represéwtdior preparation of coordination
drawings.

Review and approve revised drawings for submitt@wner’'s Representative.

Owner’s Representative may furnish additional drgsifor clarification. These
additional drawings have same meaning and inteifittiagy were included with plans
referred to in contract documents.

CLOSEOUT PROCEDURES

Notify Owner’'s Representative when Work is considieready for Substantial
Performance.
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2 Accompany Owner’s Representative on preliminarp@tsion to determine items listed
for completion or correction.

3 Comply with Owner’s Representative's instructiomrsdorrection of items of Work listed
in executed certificate of Substantial Performaante for access to Owner-occupied areas.

4 Notify Owner’'s Representative of instructions efits of Work determined in Owner’s
Representative's final inspection.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
1.1 RELATED SECTIONS

1.2

1.3

1.4

Section 01 77 00 - Closeout Procedures.

SCHEDULES REQUIRED
Submit schedules as follows:

A Construction Progress Schedule.

2 Submittal Schedule for Shop Drawings and Produt¢aDa
3 Product Delivery Schedule.

4 Shutdown or closure activity.

FORMAT

Prepare schedule in form of a horizontal bar chart.

Provide a separate bar for each major item of wioskie or operation.

Split horizontally for projected and actual perfamae.

Provide horizontal time scale identifying first \kattay of each week.

Format for listings: chronological order of stafteach item of work.

Identification of listings: By Systems description.

SUBMISSION

Submit initial format of schedules within 15 worgidays after award of Contract.
Submit schedules in electronic format, forward @t @s PDF files.

Submit one opaque reproduction, plus 2 copies t@etagned by Owner’s Representative.

Owner’'s Representative will review schedule andrreteview copy within ten (10)
working days after receipt.

Resubmit finalized schedule within seven (7) wogkilays after return of review copy.
Submit revised progress schedule with each apjgit&r payment.

Distribute copies of revised schedule to:

1 Job site office.
2 Subcontractors.
3 Other concerned parties.
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.8

15
A
2
3
4
5
.6
1.6
A
2
PART 2
PART 3

Instruct recipients to report to Contractor witkém (10) working days, any problems
anticipated by timetable shown in schedule.

CRITICAL PATH SCHEDULING
Include complete sequence of construction actavitie

Include dates for commencement and completion df ezajor element of construction as
follows.

A Special Subcontractor Work.
2 Equipment Installations.
3 Finishes.

Show projected percentage of completion of each #s of first day of month.
Indicate progress of each activity to date of sision schedule.

Show changes occurring since previous submissiaetafdule:

A Major changes in scope.
2 Activities modified since previous submission.
3 Revised projections of progress and completion.

4 Other identifiable changes.

Provide a narrative report to define:

A Problem areas, anticipated delays, and impact loedsde.
2 Corrective action recommended and its effect.
3 Effect of changes on schedules of other prime eoturs.

SUBMITTALS SCHEDULE
Include schedule for submitting shop drawings amdipct data.

Indicate dates for submitting, review time, resutsian time, last date for meeting
fabrication schedule.

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION



Heat Exchanger and Pumps Replacement
Dr. Charles L. LeGrow Health Centre — P.A.B.
Project # 0671-1709

Re-Issued 2016/01/25 Section 01 33 00 — Submittal Procedures Pagedl of
PART 1 GENERAL
11 SECTIONS INCLUDE

1.2

13

Shop drawings and product data.

Certificates and transcripts.

RELATED SECTIONS

Section 01 32 00 — Construction Progress Documentat
Section 01 45 00 — Quality Control

Section 01 78 00 — Closeout Submittals

ADMINISTRATIVE

This section specifies general requirements andegiares for contractor’'s submissions
of shop drawings, product data, and mock-ups to @isrRepresentative for review.
Submit promptly and in orderly sequence to not eaieday in Work. Failure to submit
in ample time is not considered sufficient reasmmah extension of Contract Time and
no claim for extension by reason of such defaultlva allowed.

Do not proceed with work until relevant submissians reviewed by Owner’s
Representative.

Present shop drawings and product data, in SI Metts.

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

Review submittals prior to submission to Owner'pRsentative. This review
represents that necessary requirements have bsmded and verified, or will be, and
that each submittal has been checked and co-oedinath requirements of Work and
Contract Documents. Submittals not stamped, sigietied and identified as to specific
project will be returned without being examined ahdll be considered rejected.

Notify Owner’'s Representative, in writing at timesubmission, identifying deviations
from requirements of Contract Documents statingaea for deviations.

Verify field measurements and affected adjacentR/oe coordinated.

Contractor’s responsibility for errors and omissiam submission is not relieved by
Owner’s Representative’s review of submittals.
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1.4

.10

A1

12

Contractor's responsibility for deviations in subsmn from requirements of Contract
Documents is not relieved by Owner’s Representagveew of submission, unless
Owner’s Representative gives written acceptanaspetific deviations.

Make any changes in submissions which Owner’s Rseptative may require consistent
with Contract Documents and resubmit as directe@byper’'s Representative. When
resubmitting, notify Owner’s Representative in wgtof revisions other than those
requested.

Notify Owner’s Representative, in writing, whenubmitting, of any revisions other
than those requested by Owner’s Representative.

Keep one reviewed copy of each submission on site.

SUBMITTALS

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.

Coordinate each submission with requirements okwoid Contract Documents.
Individual submissions will not be reviewed untilr@lated information is available.

Indicate materials, methods of construction analcathent or anchorage, erection
diagrams, connections, explanatory notes and atf@mation necessary for completion
of Work. Where articles or equipment attach or @mrno 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 ten (10) working days for Owner’s Represeivatreview of each submission.

Adjustments made on shop drawings by Owner’s Reptasive are not intended to
change contract price. If adjustments affect valié/ork, state such in writing to
Owner’s Representative immediately after receigmdroval of shop drawings. If value
of work is to change a change order must be ispuedto proceeding with work.

Structural Attachments:

A Make changes in shop drawings as Owner’s Reprdsgntaay require,
consistent with Contract Documents. When resubmgittnotify Owner’s
Representative in writing of revisions other thianse requested.

Accompany submissions with transmittal letter, egmihg:
A Date.

2 Project title and number.
3 Contractor's name and address.
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.10

A1

A2

A3

14

4 Identification and quantity of each shop drawingyduct data and sample.
5 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.
4 Contractor's stamp, signed by Contractor’s autlkedrizpresentative certifying

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

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

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

Setting or erection details.
Capacities.

Performance characteristics.
Standards.

Operating weight.

Wiring diagrams.

Single line and schematic diagrams.
.10 Relationship to adjacent work.

(V)

© W ~NO UMW

After Owner’s Representative review, distributeiesp

Submit 3 prints plus one electronic copy in PDFrfat of shop drawings for each
requirement requested in specification Sectionsean@wner’'s Representative may
reasonably request.

Submit electronic copy in PDF format of productadsiheets or brochures for
requirements requested in Specification Sectiodsaarrequested by Owner’s
Representative where shop drawings will not lepared due to standardized
manufacture of product.

Delete information not applicable to project.

Supplement standard information to provide deggilglicable to project.

Cross-reference product data information to appleaortions of Contract Documents.
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15

15

1.6

PART 2

PART 3

If upon review by Owner’s Representative, no ermremissions are discovered or if
only minor corrections are made, copies will beime¢d and fabrication and installation
of work may proceed. If shop drawings are rejeateded copy will be returned and
resubmission of corrected shop drawings, througiesarocedure indicated above, must
be performed before fabrication and installationvofk may proceed.

PROGRESS PHOTOGRAPHS
Progress photograph to be electronically formadiedi labelled as to location and view.

SHOP DRAWINGS REVIEW

The review of shop drawings by Owner’s Represergas for the sole purpose of
ascertaining conformance with the general condéps review shall not mean that
Owner’s Representative approves the detail desigerent in the shop drawings,
responsibility for which shall remain with the Coadtor submitting same, and such
review shall not relieve the Contractor of respbitisy for errors or omissions in the
shop drawings or of responsibility for meetingraljuirements of the construction and
contract documents. Without restricting the genigraf the foregoing, the Contractor is
responsible for dimensions to be confirmed andetatred at the job site, for information
that pertains to fabrication processes or to teghes of construction and installation and
for co-ordination of the work of all sub-trades.

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 REFERENCES

1.2

13

Canadian Standards Association (CSA)

A CAN/CSA-Z259.1 Body Belts and Saddles for Work Bosing and Travel
Restraint.

CAN/CSA-Z259.10 Full body Harnesses.
CAN/CSA-Z259.11 Energy Absorbers and Lanyards.
CAN/CSA-7259.2.1 Fall Arresters, Vertical Lifelinasd Rails.
FCC No. 301 Standard for Construction Operations.

CSA Z797, Code of Practice for Access Scaffold.

FCC No. 302 Standard for Welding and Cutting.

o Ul A wiN

Transportation of Dangerous Goods Act Regulations.
Newfoundland Occupational Health and Safety Act.efded

Consolidated Newfoundland and Regulations 1149 WR&§ulations Under the
Occupational Health and Safety Act

Consolidated Newfoundland and Regulations Occupaliblealth and Safety
Regulations under the Occupational Health and $a#fet.

Canada Labour Code, Part 2.

National Building Code of Canada.

Department of Transportation and Works Occupatibtesdith and Safety Manual.
RELATED SECTIONS

Section 01 33 00 - Submittal Procedures.

Section 01 35 43 - Environmental Procedures.

Section 01 41 00 - Regulatory Requirements.

SUBMITTALS

At least 10 (ten) working days prior to commencamy site work: submit to Owner’s
Representative copies of:

A A complete Site Specific Health and Safety Plan.
2 If work entails confined space, submit the follogin
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1.4

A Copies of current confined space entry trainingifieaites acceptable
to WHSCC, as well as copies of confined space gmtygrams,
confined space assessment, safe work practiceseaode plans.

Acceptance of the Site Specific Health and Saféday Bnd other submitted documents
by the Owner’s Representative shall only be vieagdcknowledgement that the
contractor has submitted the required documentatiaer this specification section.

Owner’s Representative makes no representatiop@wbes no warranty for the
accuracy, completeness and legislative compliahteecSite Specific Health and
Safety Plan and other submitted documents by tius@ance.

Responsibility for errors and omissions in the Sipecific Health and Safety Plan and
other submitted documents is not relieved by aecegat by Owner’s Representative.

OCCUPATIONAL HEALTH AND SAFETY (SITE SPECIFIC HEALT H AND
SAFETY PLANS)

Conduct operations in accordance with latest edibiothe Newfoundland Occupational
Health and Safety (OH&S) Act and Regulations, vsiplecific reference to codes and
standards referenced therein, and the Departmédrmaosportation and Works
Occupational Health and Safety Manual
(http://www.tw.gov.nl.ca/publications/ohs_full.pdf

Prepare a detailed Site Specific Health and S&fkety that shall identify, evaluate and
control job specific hazards and the necessary@lomieasures to be implemented for
managing hazards.

Provide a copy of the Site Specific Health and &afan upon request to Occupational
Health and Safety Branch, Services NL, ProvincR@ffoundland and Labrador and
the Owner’s Representative.

The written Site Specific Health and Safety Plaallshcorporate the following:

1 Hazard assessment results.

2 Engineering and administrative demonstrative cdsfwork-practices and
procedures) to be implemented for managing idexdtiéind potential hazards,
and comply with applicable federal and provincaditlation and more stringent
requirements that have been specified in thesefgagions.

3 An organizational structure which shall establisé $pecific chain of command
and specify the overall responsibilities of contioa’s employees at the work
site.

4 A comprehensive work plan which shall:

A define work tasks and objectives of site activitipgrations and the
logistics and resources required to reach the&s tasl objectives.

2 establish personnel requirements for implementiegaian.
5 A personal protected equipment (PPE) Program wslielll detail PPE:
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A Selection criteria based on site hazards.
2 Use, maintenance, inspection and storage requirtsraed procedures.
3 Decontamination and disposal procedures.
4 Inspection procedures prior to, during and after, asd other

.10

A1

A2
13

appropriate medical considerations.

5 Limitations during temperature extremes, heat stegsl other
appropriate medical consideration.

An emergency response procedure, refer to ClaGs8upervision and
Emergency Response Procedure of this section doiinements.

A hazard communication program for informing workerisitors and individuals
outside of the work area as required. This willude but not be limited to a
visitor safety and orientation policy and progrdrattwill include education on
hazards, required PPE and accompaniment whileten si

A hearing conservation program in accordance wigh@HS Regulations.

A recent (current year) inspection form for all pred mobile equipment that
will be used in fulfilling the terms of the conttacThe inspection form shall, at a
minimum, state that the equipment is in a safeatpey condition.

A complete listing of employee names, their drigditense classification,
expiry date, endorsements and the type of equipthanthey are qualified to
operate for the complete scope of work for thiggob The Driver’s License
Number should not be provided as this is confidgmiformation. Provision of
the License Number may brealHPEDA - the Personal Information Protection
and Electronic Documents Act. (Federal Act)Adt PPA - Access to Information
and Protection of Privacy Act - Part IV. (Provincial Act of Newfoundland and
Labrador). This shall also include documentatiorrelrequired of certification
in power line hazards.

An acceptable parking policy for all powered molatgiipment to be used on
this project. The policy shall, at a minimum, @séd on a hazard assessment
that considers factors such as equipment typenpatdor roll over, load
capacity of the parking area, pedestrian and védnicraffic, and potential for
equipment tampering, equipment energy, and equipowatiact with power
lines.

A health and safety training program which includesafety training matrix.
General safety rules.

5 Periodically review and modify as required each gonent of the Site Specific Health
and Safety Plan when a new hazard is identifiechduzompletion of work and when
an error or omission is identified in any partloé $Site Specific Health and Safety Plan.

.6 Review the completeness of the hazard assessmeetdiately prior to commencing
work, when a new hazard is identified during cortipfeof work and when an error or
omission is identified.

A

Be solely responsible for investigating, evaluatmgl managing any report of
actual or potential hazards.
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2 Clearly define accident incident investigation progres.

3 Clearly define policy and processes for early aafd seturn to work.

4 Retain copies of all completed hazard assessmetite aroject site and make
available to the Owner’'s Representative immediaiplgn request.

7 Implement all requirements of the Site Specific lteand Safety Plan.

A Ensure that every person entering the projecisitdéormed of requirements
under the Site Specific Health and Safety Plan.

2 Take all necessary measures to immediately implear@nengineering controls,

administrative contacts, personal protective egeipimequired or
termination of work procedures to ensure compkawnith the Site Specific
Health and Safety Plan.

15 SUPERVISION AND EMERGENCY RESCUE PROCEDURE

A Carry out work under the direct supervision of cetept persons responsible for safety
by ensuring the work complies with the appropregetion of OH&S Act and
Regulations

2 Assign a sufficient number of supervisory persoriaghe work site.

A Any person assigned to supervisory duties shalbantuct significant work in
relation to the contract that inhibits them frore #bility to properly supervise
the work site.

3 Provide a suitable means of communications andkefedor workers required to work
alone.
4 Develop an emergency rescue plan for the job sideeasure that supervisors and

workers are trained in the emergency rescue plan.

5 The emergency response plan shall address, asraumin

Pre-emergency planning.

Personnel roles, lines of authority and communicati
Emergency recognition and prevention.

Safe distances and places of refuge.

Site security and control

Evacuation routes and procedures

Decontamination procedures which are not covereithdgite specific safety
and health plan.

Emergency medical treatment and first aid.

Emergency alarm, notification and response pro@smcluding procedures for
reporting incidents to local, provincial and federavernment departments.

.10 PPE and emergency equipment.
A1 Procedures for handling emergency incidents.

No b wiN R
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A2 Site specific emergency response training requingsnend schedules.

.6 The emergency response procedures shall be redeapdarly as part of the overall
training program.

g Provide adequate first aid facilities for the jabsand ensure that a minimum number of
workers are trained in first aid in accordance i Occupational Health and Safety

First Aid Regulations.

1.6 CONTRACTORS SAFETY OFFICER

A The contractor shall employ a Contractor’s Safeffycér (CSO) who shall have as a
minimum successfully completed the following traigi and must have current
credentials for those that have expiration dates:

Editorial Note

Replace sentence 1.6.1 with the following if thediign Manager specifies a requirement for a site

dedicated full time Contractor's Safety Officer. e this editorial note if a full time site dedited
Contractor’s Safety Officer is not specifically reged.

The contractor shall employ a site dedicated foletContractor’s Safety Officer (CSO) who must be

on site during execution of the Work. Periodic aiees during the workday of short duration for pcoj
related activities are acceptable provided theetmeen pre-arranged with TW’s construction mana
In unusual situations absences of one full dayogér will require a replacement. The replacemeiht
be required to have prior familiarization with thiee and the Site Specific Health and Safety Plae.
CSO and any temporary replacement shall have asismum successfully completed the following
training, and must have current credentials fos¢hihat have expiration dates:

(97

jer.
W

A Training in hazardous materials management anebnsggprotocols.

2 Training in the use, maintenance of fall protecsgatems certified by WHSCC

at a minimum.
3 Training in the inspection of scaffolding in accande with CSA Z797.

A4 Training in confined space entry protocols, techegjand rescue plans, certified

by WHSCC at a minimum.
5 Supervisory training.
6 Training in records and statistics.
v Training is hazard identification, inspections, lgges and control.
8 Training in WHMIS.
9 Training in health and safety program content.
10 Training in investigations and reporting.
A1 Training in occupational health/hygiene.
A2 Training in employee training and communication.
13 Training in Emergency Preparedness and First Aid.
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14 A working knowledge of, and experience satisfactorthe Owner, using the
occupational safety and health legislation andlegguns specific to
Newfoundland and Labrador.

15 Experience, satisfactory to the Owner, with the sabrk practices required for
execution of the work and operation of equipmeetHijt to the project.

16 Experience, satisfactory to the Owner, in develg@nd monitoring site safety
and housekeeping policies.

A7 Experience, satisfactory to the Owner, in develg@ind monitoring a
preventative maintenance and inspection prograr@émstruction Site
Equipment.

2 The CSO shall:

A Be responsible for developing, implementing, daiyorcement, monitoring and
updating of the Site Specific Health and SafetynPla
2 Be responsible for the delivery of the site safeigntation and ensure that the

personnel who have not been orientated are notifpednio enter the site. This
applies to workers, inspectors and visitors.

3 Report directly to and be under direction of thiee Siuperintendent or
Contractor’s Project Manager.
4 Prior to mobilization on-site, hold an orientatimeeting with the contractors,

subcontractors and Owner’s Representative to regieyect occupational health
and safety. Include but not limit meeting to a esviof:

A Site Specific Health and Safety Plan.

2 Construction Safety Measures.
3 Supervision and Emergency Rescue Procedures.
A4 Hazard Assessments
5 Maintain a daily log of inspections, meetings, atfiions and mitigating

measures. Log is to be filed daily and copies tproeided to the Site
Superintendent and Owner’s Representative.

1.7 HEALTH AND SAFETY COMMITTEE
A Establish an Occupational Health and Safety Coramitthere ten or more workers are
employed on the job site as per the OH&S Act anguReionsSRESPONSIBILITY
A 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.

2 Comply with and enforce compliance by employeeé$ wéfety requirements of
Contract Documents, applicable federal, provindetitorial and local statutes,
regulations, and ordinances, and with Site Spekiéalth and Safety Plan.

3 Where safety risks exist, the contractor must gtepwvork until such time as the risk
can be mitigated to a safe level.
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1.9

1.10

Take appropriate steps to ensure that the hazezdniagated to a safe level, workers
are notified of the hazards and how to protect sedwes. As well, workers must be
provided with any new safe work practices or infation regarding mitigation of the
risk.

UNFORSEEN HAZARDS

Should any unforeseen or peculiar safety-relatetbfahazard, or condition become
evident during performance of Work, follow proceesiin place for Employee's Right
to Refuse Work in accordance with Acts and Regustiof Province having
jurisdiction. Advise Owner’s Representative verpalhd in writing.

INSTRUCTION AND TRAINING

Workers shall not participate in or supervise actyvéy on the work site until they
have been trained to a level required by this joizfion and responsibility. Training
shall as a minimum thoroughly cover the following:

A Federal and Provincial Health and Safety Legistatarjuirements including
roles and responsibilities of workers and persorgsponsible for implementing,
monitoring and enforcing health and safety requéets.

2 Safety and health hazards associated with working contaminated site
including recognition of symptoms and signs whidghmindicate over exposure
to hazards.

3 Limitations, use, maintenance and disinfection-dégmination of personal
protective equipment associated with completingkwor

4 Limitations, use, maintenance and care of engingerontrols and equipment.

5 Limitations and use of emergency notifications eegponse equipment
including emergency response protocol.

.6 Work practices and procedures to minimize the ofskn accident and hazardous

occurrence from exposure to a hazard.

Provide and maintain training of workers, as regglitby Federal and Provincial
legislation.

Provide copies of all training certificates to OwadRepresentative for review, before a
worker is to enter the work site.

Authorized visitors shall not access the work gitél they have been:

A Notified of the names of persons responsible fgrlémenting, monitoring and
enforcing the Site Specific Health and Safety Plan.

2 Briefed on safety and health hazards present osithe

3 Instructed in the proper use and limitations ofpeal protective equipment.

4 Briefed as the emergency response protocol inctudatification and

evacuation process.
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5 Informed of practices and procedures to minimigk&sifrom hazards and
applicable to activities performed by visitors.
.6 Accompanied while on site, and provided with thprapriate PPE.
5 All workers will be instructed and trained on thezhrds associated with work they will

perform and how to protect themselves. This witludle a review of all safe work
practices, the reporting and documentation of liEzaeporting accidents and injuries
as well as, formal training in areas of high ris&.(fall protection, power line hazards,
traffic control persons training).

.6 The work site shall have the appropriate numbgreo$ons trained in emergency and
Standard First Aid according to the First Aid Regigns.

1.11 CONSTRUCTION SAFETY MEASURES

A Observe construction safety measures of Nationédlidg Code, latest edition,
Provincial Government, OH&S Act and Regulations,¥ytace Health and Safety
Compensation Commission and Municipal Authorityyided that in any case of
conflict or discrepancy more stringent requiremestiall apply.

2 Administer the project in a manner that will enswateall times, full compliance with
Federal and Provincial Acts, regulations and applie safety codes and the Site
Specific Health and Safety Plan.

3 Provide Owner’'s Representative with copies of edess, directions and any other
documentation, issued by the Occupational HealthSafety Branch, Services NL,
immediately after receipt.

1.12 POSTING OF DOCUMENTS

A Ensure applicable items, articles, notices andrerdee posted in conspicuous location
on site in accordance with Acts and RegulationBrofince and authority having
jurisdiction, and in consultation with Owner’s Repentative.

1.13 HEALTH AND SAFETY MONITORING

A Periodic inspections of the contractor's work maychrried out by the Owner’s
Representative to maintain compliance with the theahd Safety Program. Inspections
will include visual inspections as well as testargl sampling as required.

2 The contractor shall be responsible for any andasts associated with delays as a
result of contractor’s failure to comply with thequirements outlined in this section.

1.14 NOTIFICATION

A For projects exceeding thirty (30) days or more,dbntractor shall, prior to the
commencement of work, notify in writing the Occupagl Health and Safety Branch,
Services NL with the following information:
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1.15

1.16

.1 Name and location of construction site.
.2 Company name and mailing address of contractomdbia work.
.3 The number of workers to be employed.

.4 A copy of the Site Specific Health and Safety Rfaequested.

CORRECTION OF NON-COMPLIANCE
Immediately address health and safety non-compigssues identified by authority
having jurisdiction or by Owner’'s Representative.

Provide Owner’'s Representative with written remraction taken to correct non-
compliance of health and safety issues identifigtinten (10) working days.

Owner’s Representative may stop work if non-conmaéof health and safety
regulations is not corrected.

WHMIS

Ensure that all controlled products are in accocdamith the Workplace Hazardous
Materials Information System (WHMIS) Regulationgl@d®hemical Substances of the
OH&S Act and Regulations regarding use, handliagelling, storage, and disposal of
hazardous materials.

Deliver copies of relevant Material Safety Data &hgMSDS) to job site and the
Owner’s Representative. The MSDS must be acceptalilebour Canada and Health
and Welfare Canada for all controlled products thiitbe used in the performance of
this work. All MSDS should be located in accessiblations for all workers and
visitors throughout the site, bound and organizedinders.

Train workers required to use or work in close oty to controlled products as per
OH&S Act and Regulations.

Label controlled products at jobsite as per OH&8 Regulations and WHMIS.

Provide appropriate emergency facilities as spatifin the MSDS where workers might
be exposed to contact with chemicals, e.g. eye-faslities, emergency shower.

A Workers to be trained in use of such emergencypaogmt.

Contractor shall provide appropriate personal @tote equipment as specified in the
MSDS where workers are required to use controlleduymrts.

A Properly fit workers for personal protective equégh
2 Train workers in care, use and maintenance of patgwotective equipment.

No controlled products are to be brought on-sitdeut prior approved MSDS.

The MSDS are to remain on site at all times.
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1.17 OVERLOADING
A The Contractor’s Full Time CSO and/or Site Supendent shall ensure no part of

work or associated equipment is subjected to lapthiat will endanger its safety or
will cause permanent deformation.

1.18 FALSEWORK
A Design and construct falsework in accordance wiBiAG269.1.
1.19 SCAFFOLDING
A Design, erect, inspect, operate, modify, and disimacaffolding in accordance with

CSA 7797, the OH&S Act and Regulations, and théfslchmanufacturer’s written
instructions.

2 Provide trained and certified Competent Scaffolddiars for all scaffold erection,
modification and dismantling. Training certificationust be valid at time of erection,
modification and dismantling of scaffold.

3 Conduct and document daily inspections of scaffmdiy trained and certified
Competent Scaffold Inspectors or Erectors. Traim@gification must be valid at the
time of inspection.

A4 Provide a scaffold tagging system as describedSA £797.

5 Ensure that all industry best practices for saédfetrl usage, including fall protection,
proper loading, safe access, electrical hazardsgdear management and other
concerns are strictly adhered to.

1.20 WORKING AT HEIGHTS

A Ensure that fall restraint or fall arrest devices ased by all workers working at
elevations greater than 3.05 meters above grafleasrievel in accordance with CSA
Z259, where alternate fall protection systems atgmovided in accordance with
Occupational Health and Safety Act and Regulations.

2 All workers performing work at height and who vk required to utilize a fall arrest
system must be trained in a fall protection progcamtified by the WHSCC. Training
must be current and valid at the time of use.

3 Prior to working at height workers shall be instagtin a Contractor Safe Work
Practice for working at height and associated Re&tan for working at heights,
developed specific to the work to be performedatmns and risks.
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1.21 PERSONAL PROTECTIVE EQUIPMENT
A Ensure workers on the jobsite use personal pregetuipment appropriate to the

hazards identified in the Site Specific Health &adety Plan and those workers are
trained in the proper care, use, and maintenansadf equipment.

2 PPE selections shall be based on an evaluatidregig¢rformance characteristics of the
PPE relative to the requirements and limitationthefsite, task-specific conditions,
duration and hazards and potential hazards idedtdn site. PPE must also be fitted for
the worker.

3 Provide workers and visitors to the site with prosspiratory protection equipment.

A No work shall be performed in an area where aroaid contaminant exceeds
recommendations of the ACGIH, do not meet the gmjaite standards for the
specific contaminants or are not in accordance thithOHS regulations..

2 Respiratory protection shall be provided in accoogawith the requirements of
the Occupational Health and Safety Branch, Serniteand these
specifications.

3 Establish, implement and maintain a respiratoreéspn and maintenance
program in accordance with the CSA standard ideudtih the OHS
Regulations.

A4 Copies of all respirator owners’ maintenance masghall be kept at all times at

the contractor’s site office.

4 Provide and maintain a supply of dermal protecéqnipment to allow visitors and all
workers proper dermal protection.

A Dermal protection shall be sufficient to act aga@tgctive barrier between the
skin and an airborne contaminant or hazardous mhtddermal protection shall
also be provided for all physical hazards.

2 Dermal protection equipment shall not be used a&fteeeding 75% of the break

through time. The break through time shall be Basethe contaminant which
requires the least amount of time to break thrabghprotective equipment

3 Copies of all dermal protection user specificatjaeners and maintenance
manuals shall be kept at all times at the contracsite office.
4 Establish, implement and maintain air inspectiosgpam to ensure proper

dermal protection in accordance with CSA, NIOSHs LEPA and
manufacturer’s requirements.

5 Provide all workers and up to five (5) visitorsthe site with proper hearing protection.
Workers and visitors shall not be exposed to nieigels greater than 85 dB (A) over an
eight hour shift without proper hearing protectionaccordance with the Hearing
Conservation Program.

.6 Provide all workers and up to five (5) visitorsthe site with CSA approved eye
protection sufficient to act as a protective barbetween the eye and airborne
contaminants, hazardous materials and physicafthaza
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7 Provide workers and up to five (5) visitors to #ie with CSA approved hard hats
meeting the CSA Z794.1.

.8 Provide high visibility apparel as defined in Ocatipnal Health and Safety
Regulations.

9 Provide CSA approved safety boots meeting CSA Z195.

.10 Provide other personal protective equipment, as lmeagquired by the owner,
depending on duties being performed.

1.22 TRAFFIC CONTROL

A Provide traffic control measures when working anagjacent to, roadways in
accordance with the “Traffic Control Manual for Rieark Operations”, Department of
Transportation and Works.

1.23 HAZARDOUS MATERIALS

A Should material resembling hazardous materials éslgestos/mould) not previously
identified/documented be encountered during thew@n of work, stop work and
notify Owner’s Representative. Do not proceed umtitten instructions have been
received from Owner’s Representative.

2 Unless otherwise noted the services of a recogritraitonmental Consultant to
provide all air monitoring and testing servicesuiegd by regulatory requirements for
hazardous materials abatement and repair.

1.24 HEAVY EQUIPMENT

A Ensure mobile equipment used on jobsite is ofype specified in OH&S Act and
Regulations fitted with a Roll Over Protective (RCHRructure and Falling Object
Protective (FOP) Structure.

2 Provide certificate of training in Power Line Hadsifor operators of heavy equipment.

3 Obtain written clearance from the power utility wea@quipment is used in close
proximity to (within 5.5 metres) overhead or undergd power lines.

4 Equip cranes with:

A A mechanism which will effectively prevent the haagsembly from running
into the top boom pulley.

2 A legible load chart.
3 A maintenance log book.
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1.25 WORK STOPPAGE
A Give precedence to safety and health of publicsitedpersonnel and protection of

environment over cost and schedule consideratibigook.

PART 2 PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 PART 3 EXECUTION (NOT APPLICABLE

END OF SECTION
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PART 1 GENERAL
11 FIRES

1.2

13

PART 2

PART 3

Fires and burning of rubbish on site not permitted.

DISPOSAL OF WASTES
Do not bury rubbish and waste materials on site.

Do not dispose of waste or volatile materials, saimineral spirits, oil or paint thinner
into waterways, storm or sanitary sewers.

NOTIFICATION

Owner’s Representative will notify Contractor initivrg of observed non-compliance
with Federal, Provincial or Municipal environmentiaalvs or regulations, permits, and
other elements of environmental protection. Contra@fter receipt of such notice,
inform Owner’'s Representative of proposed correctigtion and take such action as
approved by Owner’s Representative.

Owner’s Representative may issue stop order of waotk satisfactory corrective action
has been taken.

No time extensions will be granted or equitablauatipents allowed to Contractor for
such suspensions.

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 REFERENCES AND CODES

1.2

13

1.4

Perform Work in accordance with National Buildingde of Canada (NBC) including
all amendments up to tender closing date and eftaes of provincial or local
application provided that in case of conflict os@epancy, more stringent requirements

apply.
Meet or exceed requirements of:

A1 Contract documents.
2 Specified standards, codes and referenced documents

HAZARDOUS MATERIAL DISCOVERY

Asbestos: stop work immediately should materialgelsed to contain asbestos be
encountered in during the execution of the work aoiify Owner’s Representative. Do
not proceed until written instructions have bearenead from Owner’s Representative.
Perform asbestos abatement and repair in accordaticélewfoundland and Labrador
Asbestos Abatement Regulations, Latest Edition.

Mould: stop work immediately should material reséntbmould be encountered during
the execution of work and notify Owner’s Represtwa Do not proceed until written
instructions have been received from Owner's Reqmiegive.

BUILDING SMOKING ENVIRONMENT

Comply with smoking restrictions.

RELICS AND ANTIQUITIES

Protect relics, antiquities, items of historicalsoientific interest such as cornerstones
and contents, commemorative plaques, inscribeetgldnd similar objects found
during course of work.

Give immediate notice to Owner’s Representativeamdit Owner’s Representative’s
written instructions before proceeding with worklnis area.

Relics, antiquities and items of historical or stikc interest remain Her Majesty’s
property.
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PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 RELATED DOCUMENTS

A Drawings and general provisions of this contrautiuding General and Supplementary

Conditions and other Division 1 Specification Sewest, apply to this section.

1.2 INDUSTRY STANDARDS

A Unless the Contract Documents include more stringEquirements, applicable
construction industry standards have the same fmdeeffect as if bound or copied
directly into the Contract Documents to the extefierenced. Such standards are made
part of the Contract Documents by reference.

2 All construction industry standards referencechis specification to meet the edition of
the standard referenced by the National Building&Cof Canada (NBC). If the
construction industry standard in not referenceithéNational Building Code of Canada
(NBC), the latest edition of the standard shalllapp

3 Each entity engaged in construction on this Prayacst be familiar with construction
industry standards applicable to its constructiciivay. Copies of applicable standards
are not bound with the Construction Documents.

A Where copies of construction industry standardsiaesled to perform a
required construction activity, obtain copies dikgérom publication source and
make them availably upon request.

13 ABBREVIATIONS AND ACRONYMS FOR INDUSTRY ORGANIZATIO NS

A Where abbreviations and acronyms are used, thélynsban the recognized name of the
entities in the following list. Names are beliewede accurate and up-to-date as of the
date of the Contract Documents.

2 Industry Organizations:

A Air Conditioning and Mechanical Contractors Asstioia (AMCA).
Air Conditioning and Refrigeration Institute (ARI).

Americans with Disability Act (ADA).

Air Movement and Control Association (AMCA).

The Aluminum Association, Inc. (AA).

American Architectural Manufacturers AssociatiorA(AA).

American Association of State Highway and Transgah Officials
(AASHTO).

American Association of Textile Chemists and Coistsr(AATCC).
American Bearing Manufacturers Association (ABMA).

No o h wiN
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.10
A1
12
A3
14
15
.16
A7

.18
19
.20
21
.22
.23
24
.25
.26
27
.28
.29
.30
31
.32
.33
.34
.35
.36
.37
.38
.39
40
41
42
43
44
45
46

American Boiler Manufacturer's Association (ABMA).
American Concrete Institute (ACI).

American Industrial Hygiene Association (AIHA).
American Institute of Steel Construction (AISC).
American Iron & Steel Institute (AISI).

American National Standards Institute (ANSI).
American Petroleum Institute (API).

American Society of Heating, Refrigerating and &nditioning Engineers
(ASHRAE).

American Society of Mechanical Engineers (ASME).

American Society of Sanitary Engineer’'s (ASSE).

American Society for Testing and Materials (ASTM).

American Water Works Association (AWWA).

American Welding Society (AWS).

American Wood-Preservers' Association (AWPA).

Architectural Woodwork Institute (AWI).

Architectural Woodwork Manufacturers AssociationGe#nada (AWMAC).
Asphalt Institute (Al).

Associated Air Balance Council (AABC).

Association of the Wall and Ceilings Industriesehmational (AWEI).
Atomic Energy Control Board Regulations.

Brick Industry Association (BIA).

Building Industry Consulting Services InternatiofBICSI).

Canada Green Building Council (CaGCB).

Canada Labour Code.

Canadian Council of Ministers of the EnvironmenC{ZE).
Canadian Code for Preferred Packaging.

Canadian Construction Materials Centre (CCMC).

Canadian Environmental Protection Act (CEPA).

Canadian Gas Association (CGA).

Canadian General Standards Board (CGSB).

Canadian Institute of Steel Construction (CISC).

Canadian Nursery Landscape Association (CNLA).

Canadian Paint Manufacturer’'s Association (CPMA).

Canadian Roofing Contractors' Association (CRCA).

Canadian Sheet Steel Building Institute (CSSBI).

Canadian Standards Association (CSA).

Canadian Steel Door and Frame Manufacturers' Aagoni(CSDFMA).
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A7 Canadian Urethane Foam Contractors' AssociationGldFCA).

.48 Carpet and Rug Institute (CRI).

49 Ceramic Tile Institute (CTI).

.50 Consumer Electronics Association (CEA).

51 Cooling Technology Institute (CTI).

.52 Department of Justice Canada (Jus).

.53 Electrical and Electronic Manufacturers' Associatxd Canada (EEMAC).

.54 Electronic Industries Alliance (EIA).

.55 Environment Canada (EC).

.56 The Environmental Choice Program.

57 Environmental Protection Agency (EPA).

.58 Environmental Protection Services (EPS).

.59 ETL Listing Laboratories (ETL).

.60 Factory Mutual (FM).

.61 Federal Communications Commission (FCC).

.62 Flat Glass Manufacturers Association (FGMA).

.63 Green Seal Environmental Standards.

.64 Health Canada - Workplace Hazardous Materials in&tion System (WHMIS).

.65 Hydraulics Institute (HI).

.66 Hydronic Institute of Boiler and Radiator Manufaetts (IBR).

.67 Industry Canada - Terminal Attachment Program.

.68 Institute of Electrical and Electronics EnginedEEHE).

.69 Institute for Research in Construction (IRC).

.70 Insulated Cable Engineers Association (ICEA).

71 International ElectroTechnical Commission (IEC).

72 International Masonry Industry All-Weather Coung¢MIAC).

.73 International Standards Organization (1ISO).

74 Laminators Safety Glass Association (LSGA).

.75 Manufacturer's Standardization Society of the Valmd Fittings Industry
(MSS).

.76 Master Painters Institute (MPI).

a7 National Energy Code of Canada for Buildings (NECB)

.78 National Association of Architectural Metal Manufas (NAAMM).

.79 National Association of Corrosion Engineers (NACE).

.80 National Building Code of Canada (NBC).

.81  National Bureau of Standards/Products Standard (R85

.82 National Electrical Manufacturers Association (NEMA

.83 National Environmental Balancing Bureau (NEBB).
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National Fire Code of Canada (NFC).

National Fire Protection Association (NFPA).

National Floor Covering Association (NFCA).

National Hardwood Lumber Association (NHLA).

National Lumber Grades Authority (NLGA).

National Plumbing Code of Canada (NPC).

National Research Council Canada (NRC).

National Roofing Contractors Association (NRCA).

National Sanitation Foundation (NSF).

Newfoundland Occupational Health and Safety Act.

Plumbing and Drainage Institute (PDI).

Province of Newfoundland and Labrador Building Assibility Regulations.
Provincial Boiler, Pressure Vessel and CompresssiR&gulations.
Scientific EqQuipment and Furniture Association (8F

Sealant and Waterproofer’s Institute.

Sheet Metal and Air Conditioning Contractors’ NaabAssociation
(SMACNA).

Society of Automotive Engineers (SAE).

The Society for Protective Coatings (SSPC).

South Coast Air Quality Management District (SCAQMD
Telecommunications Distribution Methods Manual (T
Telecommunications Industries Association (TIA).
Terrazzo Tile and Marble Association of Canada (TAG).
Thermal Insulation Association of Canada (TIAC).
Transport Canada (TC).

Transport Canada - Marine Safety (TCMS).

Treasury Board of Canada (TB).

Treasury Board Information Technology Standard (T8l
Truss Plate Institute of Canada (TPIC).

Underwriters' Laboratories Inc. (UL).

Underwriter's Laboratories of Canada (ULC).

United States Federal Trade Commission (US Fedesale Commission).
U.S. Coast Guard Equipment List (USCG).

U.S. Department of Transportation (DOT).

National Fireproofing Contractors Association (NPCA
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PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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Revised 2014/12/02 Section 01 45 00 — Quality Control Page 1 of 2
PART 1 GENERAL
11 SECTIONS INCLUDE

1.2

1.3

1.4

Inspection and testing, administrative and enforer@mequirements.

Equipment and system adjust and balance.

RELATED SECTIONS
Section 01 33 00 — Submittal Procedures

Section 01 78 00 — Closeout Submittals

INSPECTION

Allow Owner’s Representative access to Work. Ift diVork is in preparation at
locations other than Place of Work, allow accessutth Work whenever it is in
progress.

Give timely notice requesting inspection if Worlkdissignated for special tests,
inspections or approvals by Owner’'s Representatisteuctions.

If Contractor covers or permits to be covered Wbt has been designated for special
tests, inspections or approvals before such is madmver such Work, have inspections
or tests satisfactorily completed and make goot $Mork.

Owner’s Representative may order any part of Wortkg examined if Work is
suspected to be not in accordance with Contractudeats. If, upon examination such
work is found not in accordance with Contract Doeuts, correct such Work and pay
cost of examination and correction. If such Worfoisnd in accordance with Contract
Documents, Owner’s Representative shall pay coskamination and replacement.

REJECTED WORK

Remove defective Work, whether result of poor waakiship, use of defective products
or damage and whether incorporated in Work orwbich has been rejected by
Owner’s Representative as failing to conform to €aet Documents. Replace or re-
execute in accordance with Contract Documents.

Make good other Contractor's work damaged by setovals or replacements
promptly.

If in opinion of Owner’s Representative it is napedient to correct defective Work or
Work not performed in accordance with Contract Doents, Owner may deduct from
Contract Price difference in value between WorKqrened and that called for by

Contract Documents, amount of which shall be detexthby Owner’'s Representative.
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15 REPORTS
A Submit 3 copies of inspection and test reportsum€’s Representative, plus electronic

copies in PDF format.

2 Provide copy to Subcontractor of work being inspdair tested, manufacturer or
fabricator of material being inspected or tested.

3 Include copy of all inspection and test report€ammissioning Manuals.
1.6 EQUIPMENT AND SYSTEMS
A Submit adjustment and balancing reports for medanelectrical and building

equipment systems.

.2 Mechanical — coordinate with mechanical division.
3 Electrical — Coordinate with electrical division.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
1.1 RELATED SECTIONS
1 Section 01 52 00 - Construction Facilities.
1.2 INSTALLATION AND REMOVAL
A Provide temporary utilities controls in order teeente work expeditiously.
2 Remove from site all such work after use.
1.3 TEMPORARY HEATING AND VENTILATION
A Pay for costs of temporary heat and ventilationggent used during construction,
including costs of installation, maintenance andoeal of equipment. Contractor to
have restricted use of Building Electric System.
2 Construction heaters used inside building mustdrged to outside or be non-flameless
type. Solid fuel salamanders are not permitted.
3 Ventilating:
A Prevent accumulations of dust, fumes, mists, vapougases in areas occupied
during construction.
2 Provide local exhaust ventilation to prevent hatraftcumulation of hazardous
substances into atmosphere of occupied areas.
3 Dispose of exhaust materials in manner that willresult in harmful exposure
to persons.
4 Ventilate storage spaces containing hazardouslatileomaterials.
5 Continue operation of ventilation and exhaust sydiar time after cessation of
work process to assure removal of harmful contantéa
4 Maintain strict supervision of operation of tempgrheating and ventilating equipment
to:
A Conform with applicable codes and standards.
2 Enforce safe practices.
3 Prevent abuse of services.
4 Prevent damage to finishes.
5 Be responsible for damage to Work due to failurprioviding adequate heat, humidity
and protection during construction.
.6 Use of new or existing systems for temporary hgatientilating or air conditioning will

not be permitted.
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1.4

15

1.6

1.7

PART 2

PART 3

TEMPORARY POWER AND LIGHT

Contractor to have use of existing building powsrtemporary power during
constructing for temporary lighting, heating, opigrg of power tools in accordance with
governing regulations and the Canadian ElectricaleC latest edition.

FIRE PROTECTION

Provide and maintain temporary fire protection pquent during performance of Work
required by insurance companies having jurisdicéind governing codes, regulations
and bylaws.

Burning rubbish and construction waste materiateispermitted on site.
SANITARY FACILITIES
Contractor to have restricted use of the buildiagitsry facilities.

Post notices and take precautions as requiredday kealth authorities. Keep area and
premises in sanitary condition.

TEMPORARY COMMUNICATION FACILITIES

Provide and pay for temporary telephone, fax, datz up, lines and equipment
necessary for own use and use of Owner’s Reprdsenta

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 SECTION INCLUDES
A Construction aids.
2 Parking.
3 Project identification.
1.2 RELATED SECTIONS

A Section 01 35 29.06 — Health and Safety Requiresnent

2 Section 01 51 00 - Temporary Utilities.

1.3 SCAFFOLDING
A Provide and maintain scaffolding in rigid, secunel aafe manner.
2 Erect scaffolding independent of walls. Remove gotyrwhen no longer required.

Refer to Section 01 35 29.06 — Health and SafetyjuRements.

1.4 HOISTING

A Provide, operate and maintain hoists cranes redjfmremoving of workers, materials
and equipment. Make financial arrangements withc8aotyactors for use thereof.

2 Hoists cranes shall be operated by certified operat
15 SITE STORAGE/LOADING
A Confine work and operations of employees by CohBacuments. Do not unreasonably

encumber premises with products.

2 Do not load or permit to load any part of Work wathveight or force that will endanger
the Work.
1.6 CONSTRUCTION PARKING
A Parking will be permitted on site provided it doed disrupt performance of work or

impede building operations.
2 Provide and maintain adequate access to project sit

3 If authorized to use existing roads for accesgtgept site, maintain such roads for
duration of Contract and make good damage resuitomg Contractor’s use of roads.
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1.7 SANITARY FACILITIES

A Contractor to have restricted use of the buildisgysitary facilities.

2 Post notices and take precautions as requiredday health authorities. Keep area and

premises in sanitary condition.

1.8 CLEAN-UP
A Remove construction debris, waste materials, pacgagaterial from work site daily.
2 Clean dirt or mud tracked onto paved or surfacedn@ys.
3 Store materials resulting from demolition actistighat are salvageable.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 SECTION INCLUDES
A Product quality, availability, storage, handlingotection, and transportation.
2 Manufacturer's instructions.
3 Quality of Work, coordination and fastenings.
1.2 RELATED SECTIONS

A Section 01 45 00 — Quality Control.

2 Section 01 73 00 — Execution.

13 REFERENCES

A Within text of each specifications section, refeemay be made to reference standards.
Conform to these reference standards, in whola part as specifically requested in
specifications.

2 Conform to latest date of issue of referenced stadwlin effect on date of submission of
Tenders, except where specific date or issue isifsgaly noted.

1.4 QUALITY

A Products, materials, equipment and articles (re€eto as products throughout
specifications) incorporated in Work shall be neat damaged or defective, and of best
guality (compatible with specifications) for purgastended. If requested, furnish
evidence as to type, source and quality of producisgided.

2 Defective products, whenever identified prior tangdetion of Work, will be rejected,
regardless of previous inspections. Inspection dog¢selieve responsibility, but is
precaution against oversight or error. Remove apthce defective products at own
expense and be responsible for delays and expeasssad by rejection.

3 Should any dispute arise as to quality or fithédgsroducts, decision rests strictly with
Owner’s Representative based upon requirementsitfr&ct Documents.

A4 Within seven (7) working days of written request@®yner’'s Representative, submit
following information for material and equipmenbposed for supply:

A1 Name and address of manufacturer.
.2 trade name, model and catalogue number,
3 performance, descriptive and test data,
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4 manufacturer’s installation or application instiaos,
5 evidence of arrangements to procure.

15

1.6

1.7

1.8

Use products of one manufacturer for material apndpnent of same type or
classification unless otherwise specified.

Permanent labels, trademarks and nameplates ongisogire not acceptable in
prominent locations, except where required for afieg instructions, or when located in
mechanical or electrical rooms.

AVAILABILITY

Immediately upon signing Contract, review produgiviery requirements and anticipate
foreseeable supply delays for any items. If delay®ipply of products are foreseeable,
notify Owner’s Representative of such, in ordet thabstitutions or other remedial
action may be authorized in ample time to prevehyin performance of work.

In event of failure to notify Owner’s Representatat commencement of Work and
should it subsequently appear that Work may beyddlfor such reason, Owner’s
Representative reserves right to substitute madilseavailable products of similar
character, at no increase in Contract Price ori@onfime.

STORAGE, HANDLING AND PROTECTION
Handle and store products in manner to prevent danaulteration, deterioration and
soiling and in accordance with manufacturer's ingtons when applicable.

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

Remove and replace damaged products at own expadge satisfaction of Owner’s
Representative.

Touch-up damaged factory finished surfaces to Owriepresentative satisfaction. Use
touch-up materials to match original. Do not pawé¢r name plates.

TRANSPORTATION

Pay costs of transportation of products requirgaeirfiormance of Work.

MANUFACTURER'S INSTRUCTIONS

Unless otherwise indicated in specifications, ihstaerect products in accordance with
manufacturer's instructions. Do not rely on lalmelenclosures provided with products.
Obtain written instructions directly from manufacits.



Heat Exchanger and Pumps Replacement
Dr. Charles L. LeGrow Health Centre — P.A.B.
Project # 0671-1709

Re-Issued 2016/01/25 Section 01 61 00 — Common Product Requirements Pagé
2 Notify Owner’s Representative in writing, of cots between specifications and
manufacturer's instructions, so that Owner’s Regrgive may establish course of
action.
3 Improper installation or erection of products, dodailure in complying with these

requirements, authorizes Owner’s Representativedoire removal and re-installation
at no increase in Contract Price or Contract Time.

1.9 QUALITY OF WORK

A Ensure Quality of Work is of highest standard, eted by workers experienced and
skilled in respective duties for which they are é&ypd. Immediately notify Owner’s
Representative if required Work is such as to nikepractical to produce required
results.

2 Do not employ anyone unskilled in their requirediels Owner’'s Representative
reserves right to require dismissal from site, veoskdeemed incompetent or careless.

3 Decisions as to standard or fithess of Quality @rkVin cases of dispute rest solely with
Owner’s Representative, whose decision is final.

1.10 CO-ORDINATION
A Ensure cooperation of workers in laying out WorlaiMain efficient and continuous
supervision.
111 REMEDIAL WORK
A Perform remedial work required to repair or replpads or portions of Work identified

as defective or unacceptable. Coordinate adjadtdted Work as required.

2 Perform remedial work by specialists familiar wittaterials affected. Perform in a
manner to neither damage nor put at risk any podio/Nork.

3 Obtain Owner’s Representative’s approval beforagisixplosive actuated fastening
devices. If approval is obtained comply with CSA6B1

1.12 FASTENINGS - EQUIPMENT

A Use fastenings of standard commercial sizes andrpatwith material and finish
suitable for service.

2 Use heavy hexagon heads, semi-finished unlessvatieespecified. Use No. 304
stainless steel for exterior areas.

3 Bolts may not project more than one diameter beyurtd.



Heat Exchanger and Pumps Replacement
Dr. Charles L. LeGrow Health Centre — P.A.B.
Project # 0671-1709
Re-Issued 2016/01/25 Section 01 61 00 — Common Product Requirements Pafé

4 Use plain type washers on equipment, sheet metizdait gasket lock type washers
where vibrations occur. Use resilient washers si#tinless steel.

1.13 PROTECTION OF WORK IN PROGRESS
A Prevent overloading of any part of building. Do naot, drill or sleeve any load bearing
structural member, unless specifically indicatetheut written approval of Owner’s
Representative.
1.14 EXISTING UTILITIES
A When breaking into or connecting to existing sersior utilities, execute work at times

directed by local governing authorities, with mimim of disturbance to work.

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

3 Submit schedule to and obtain approval from OwnRepresentative for any shut-down
or closure of active services or facility. Adhéoeapproved schedule and provide notice
to affected parties.

4 Where unknown services are encountered, immediatklise Owner’'s Representative
and confirm findings in writing.

1.15 SELECTION OF MATERIAL AND EQUIPMENT

A Material and equipment will be specified in thedendocuments, and selected by
Contractor, by one or more of the following methods

A Specification by reference to a relevant Standzawdh as CSA, ASTM, ULC,
etc., select any material or equipment that meetxceeds the specified.

2 Specification by reference to an accepted produsduation publication, such as
the CGSB “Qualified Products List”, or CCMC Regystf Product
Evaluations”, - select any manufacturer’s produclised.

3 Specification by Prescriptive or Performance spegtifon — select any material
or equipment meeting or exceeding specification.
4 Specification by identification of one or more Mdacturer’'s specific product(s)

as an “Acceptable Product”, along with a listingotiier manufacturers who may
offer equivalent products — select any productaoed, or select from
equivalent product(s) of other listed manufacturers

2 “Acceptable Product” is deemed to be a completevemidting commodity as described
by a manufacturer’'s name, catalogue number, tradeenor any combination thereof,
and will constitute the minimum standard of accepta

3 Owner’s Representative will determine acceptabditContractor’s selection of
material and equipment at time of Shop Drawingeevi
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When material or equipment is specified by a Steshd@rescriptive or Performance
specification, upon request of the Owner’s Repriede, obtain from manufacturer an
independent laboratory reporting, showing that nlter equipment meets or exceeds
the specified requirements.

SUBSTITUTION OF MATERIAL AND EQUIPMENT

Prior to Tender closing bidders may propose addition of other Macturer's names

to those listed in the tender documents providetyyests are made in writing at least 7
days prior to tender closing date or bid depositangre bid depository is used. Owner’s
Representative will inform all prospective biddefslecision by addendum, issued at
least 5 days prior to the tender closing date.

Where no manufacturer’'s names are listed, the mnms contractor to provide material
and equipment to meet performance specification.

After Contract award substitutions of material or equipment, other tharselected by
Contractor from those specified, will be consideogdOwner’s Representative only if:

A material or equipment selected from those specéredot available

2 delivery date of material or equipment selectedftbose specified would
unduly delay completion of the Contract; or

3 alternative material or equipment to those spettifigovided they are

determined by the Owner’s Representative to bevatprit to or better that those
specified, will result in a credit to the Contrachount.

Requests for substitutions after Contract awardt ibe@sccompanied by sufficient
information in the form of shop drawings, manufaetis literature, samples or other
data to permit proper investigation of the subt#uwsed. Requests must also include
statements of respective costs of material or exqeii originally specified and the
proposed substitution.

Should a proposed substitution be accepted aftetr@xi award either in part or in

whole, assume full responsibility and costs whersttution affects other work on

Project. Contractor to pay for design or drawingrales required as a result of the
substitution.

Amounts of all credits arising from approval of stitutions after Contract award will be
determined by Owner’s Representative and the Cardiraount will be reduced
accordingly.

PRODUCTS (NOT APPLICABLE)

EXECUTION (NOT APPLICABLE)
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END OF SECTION
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PART 1 GENERAL
11 SECTION INCLUDES

1.2

13

1.4

Requirements and limitations for cutting and patgtthe Work.

RELATED SECTIONS
Section 01 11 00 - Summary of Work.
Section 01 33 00 - Submittal Procedures.

SUBMITTALS
Submit written request in advance of cutting oer@tion which affects:

A Structural integrity of any element of Project.

2 Integrity of weather-exposed or moisture-resiseements.
3 Efficiency, maintenance, or safety of any operatl@iement.
4 Visual qualities of sight-exposed elements.

5 Work of Owner or separate contractor.

Include in request:

A Identification of Project.

Location and description of affected Work.
Statement on necessity for cutting or alteration.
Description of proposed Work, and products to bedus
Alternatives to cutting and patching.

Effect on Work of Owner or separate contractor.
Written permission of affected separate contractor.
Date and time work will be executed.

0O NN W

PREPARATION

Inspect existing conditions, including elementsjsabto damage or movement during
cutting and patching.

After uncovering, inspect conditions affecting penfiance of Work.
Beginning of cutting or patching means acceptarfi@xisting conditions.

Provide supports to assure structural integritgwsfoundings; provide devices and
methods to protect other portions of project fraamdge.
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5 Provide protection from elements for areas whicly b@exposed by uncovering work;
maintain excavations free of water.
.6 Obtain Owner’s Representative’s approval beforéraytboring or sleeving load-
bearing members.
15 EXECUTION
A Execute cutting, fitting, and patching to compléterk.
2 Fit several parts together, to integrate with otiverk.
3 Remove and replace defective and non-conformingkWor
4 Execute Work by methods to avoid damage to otherk\\amd which will provide
proper surfaces to receive patching and finishing.
5 Restore work with new products in accordance wetuirements of Contract
Documents.
.6 Refinish surfaces to match adjacent finishes: Batinuous surfaces refinish to nearest
intersection; for an assembly, refinish entire unit
7 Make cuts with clean, true, smooth edges.
.8 Where new work connects with existing, and whelstieyg work is altered, cut, patch
and make good to match existing work.
1.6 WASTE MANAGEMENT AND DISPOSAL
A Separate waste materials in accordance with Se@fioid 21 — Construction/Demolition
Waste Management and Disposal.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 GENERAL

1.2

13

1.4

Conduct cleaning and disposal operations to comyily local ordinances and anti-
pollution laws.

Store volatile waste in covered metal containedsramove from premises at end of
each working day.

Provide adequate ventilation during use of volaiii@oxious substances. Use for
building ventilation systems is not permitted foistpurpose.

RELATED SECTION

Section 01 77 00 - Closeout Procedures.

PROJECT CLEANLINESS

Maintain Work in tidy condition, free from accumtia of waste products and debris,
other than that caused by Owner or other Contractor

Remove waste materials and debris from site agtioeof each working day. Do not
burn waste materials on site.

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

Provide on-site containers for collection of wasitgerials and debris.

Store volatile waste in covered metal containand, r@move from premises at end of
each working day.

Provide adequate ventilation during use of volaiii@oxious substances. Use of
building ventilation systems is not permitted foistpurpose.

Use only cleaning materials recommended by manufacof surface to be cleaned, and
as recommended by cleaning material manufacturer.

Schedule cleaning operations so that resulting destris and other contaminants will
not fall on wet, newly painted surfaces nor contate building systems.

FINAL CLEANING
Refer to General Conditions.

When Work is Substantially Performed, remove swplitoducts, tools, construction
machinery and equipment not required for perforreasfaemaining Work.
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3 Remove waste products and debris other than thiaedaby others, and leave Work
clean and suitable for occupancy.

A4 When the Work is Totally Performed, remove surgcsducts, tools, construction
machinery and equipment. Remove waste productslelnds other than that caused by
the Owner or other Contractors.

5 Remove waste materials from the site at regulaftieduled times or dispose of as
directed by the Owner’s Representative. Do not bvaste materials on site.

.6 Make arrangements with and obtain permits fromauitibs having jurisdiction for
disposal of waste and debris.

7 Leave the work broom clean before the inspecti@tgss commences.
.8 Inspect finishes, fitments and equipment and enspeeified workmanship and
operation.
15 WASTE MANAGEMENT AND DISPOSAL
A Separate waste materials in accordance with Se@fiof4 21 - Construction/Demolition

Waste Management and Disposal.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION



Heat Exchanger and Pumps Replacement
Dr. Charles L. LeGrow Health Centre — P.A.B.
Project # 0671-1709
Re-issued 2009/10/08ection 01 74 21 — Construction/Demolition Waste ManagemernbaposalPage 1 of 4

PART 1 GENERAL
11 SECTION INCLUDES
A Text, schedules and procedures for systematic Wéat@agement Program for

construction, deconstruction, demolition, and rextimn projects, including:

Diversion of Materials.

Waste Audit (WA) - Schedule A.

Waste Reduction Workplan (WRW) - Schedule B.
Demolition Waste Audit (DWA) - Schedule C.
Cost/Revenue Analysis Workplan (CRAW) - Schedule D.
Materials Source Separation Program (MSSP).

Canadian Governmental Responsibility for the Envinent Resources -
Schedule E.

No b wik

1.2 DEFINITIONS
A Demolition Waste Audit (DWA): Relates to actual weagenerated from project.

2 Materials Source Separation Program (MSSP): Cansfsieries of ongoing activities
to separate reusable and recyclable waste maiteidaiaterial categories from other
types of waste at point of generation.

3 Recyclable: Ability of product or material to becozered at end of its life cycle and
re-manufactured into new product for reuse by ather

4 Recycle: Process by which waste and recyclableriatt@re transformed or collected
for purpose of being transferred into new products.

5 Recycling: Process of sorting, cleansing, treading reconstituting solid waste and
other discarded materials for purpose of usingdtered form. Recycling does not
include burning, incinerating, or thermally desirgywaste.

.6 Reuse: Repeated use of product in same form butetassarily for same purpose.
Reuse includes:

A Salvaging reusable materials from re-modelling gxty, before demolition
stage, for resale, reuse on current project ostimnage for use on future projects.

2 Returning reusable items including pallets or udys®ducts to vendors.

v Salvage: Removal of structural and non-structutatiemials from
deconstruction/disassembly projects for purposewsde or recycling.

.8 Separate Condition: Refers to waste sorted intivithgial types.
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13

1.4

Source Separation: Acts of keeping different typlesaste materials separate
beginning from first time they became waste.

MATERIALS SOURCE SEPARATION PROGRAM (MSSP)

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

Implement MSSP for waste generated on project mpt@ance with approved methods
and as reviewed by authorities having jurisdiction.

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

Provide containers to deposit reusable and reclclahterials.

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

Locate separated materials in areas which minimaeerial damage.

Collect, handle, store on-site, and transport wéf-salvaged materials in separate
condition.

A Transport to recycling facility.

STORAGE, HANDLING AND PROTECTION

Unless specified otherwise, materials for remoealdme Contractor's property.
Protect, stockpile, store and catalogue salvagsualsit

Separate non-salvageable materials from salvagetitTransport and deliver non-
salvageable items to approved local facility.

Protect structural components not removed for diimoelfrom movement or damage.

Support affected structures. If safety of buildisgndangered, cease operations and
immediately notify Department having jurisdiction.

Protect surface drainage, mechanical and elecfrimal damage and blockage.

Separate and store materials produced during disingaof structures in designated
areas.

Prevent contamination of materials to be salvagetracycled and handle materials in
accordance with requirements for acceptance bygdatgd facilities.

A On-site source separation is recommended.
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15 DISPOSAL OF WASTES
A Do not bury rubbish or waste materials.
2 Do not dispose of any waste into waterways, stomsanitary sewers.
3 Remove materials from deconstruction as deconsbrudisassembly Work
progresses.
4 Prepare project summary to verify destination amaindgjties on a material-by-material

basis as identified in pre-demolition material audi

1.6 USE OF SITE AND FACILITIES
A Execute work with least possible interference stutbance to normal use of premises.
2 Provide security measures approved by Owner’s édgptative.
1.7 SCHEDULING
A Coordinate Work with other activities at site tesere timely and orderly progress of
Work.
PART 2 PRODUCTS (NOT APPLICABLE)
PART 3 EXECUTION
3.1 APPLICATION
A Handle waste materials not reused, salvaged, gclextin accordance with

appropriate regulations and codes.

3.2 CLEANING

A Remove tools and waste materials on completion ofdpand 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.
3.3 DIVERSION OF MATERIALS
A From following list, separate materials from geheraste stream and stockpile in

separate piles or containers, as reviewed by Owfgpresentative and consistent
with applicable fire regulations.
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A Mark containers or stockpile areas.
2 Provide instruction on disposal practices.
2 On-site sale or distribution of salvaged matetialthird parties is not permitted.

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS

1.2

Section 01 74 11 - Cleaning.
Section 01 78 00 - Closeout Submittals.

Section 01 91 13 — General Commissioning (Cx) Reguents.

FINAL INSPECTION AND DECLARATION PROCEDURES

Contractor's Inspection: The Contractor and abicemtractors shall conduct an
inspection of Work, identify deficiencies and dafecepair as required. Notify the
Owner’s Representative in writing of satisfactooympletion of the Contractor's
Inspection and that corrections have been madauds¢qn Owner’s Representative’s
Consultant's Inspection.

Owner’s Representative’s Inspection: Owner's Regmegive and the Contractor will
perform an inspection of the Work to identify olbwsodefects or deficiencies. The
contractor shall correct Work accordingly.

Completion: submit written certificate that thelésling have been performed:

A Work has been completed and inspected for comgiariih Contract
Documents.

2 Defects have been corrected and deficiencies hese tompleted.

3 Equipment and systems have been tested, adjustdobianced and are fully
operational.

4 Operation of systems have been demonstrated to &wersonnel.

5 Commissioning of systems: completed in accordaritie section 01 91 13 —

Commissioning (Cx) Requirements and copies of fid@inmissioning Report
submitted to Owner’s Representative.

.6 Work is complete and ready for Final Inspection.

Final Inspection: When items noted above are comg)eequest final inspection of
Work by the Owner’s Representative, and the Cotdradf Work is deemed incomplete
by the Owner’s Representative, complete outstanitémgs and request a reinspection.

Declaration of Substantial Performance: When thex€rg Representative considers
deficiencies and defects have been corrected appéars requirements of Contract
have been substantially performed, make applicdaoertificate of Substantial
Performance. Refer to General Conditions for spEctb application.
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.6 Commencement of Lien and Warranty Periods: The ala@vner’s acceptance of the
submitted declaration of Substantial Performanedl $le the date for commencement
for the warranty period and commencement of the pieriod.

7 Declaration of Total Performance: When the OwnBepresentative considers final
deficiencies and defects have been corrected appéars requirements of the Contract
have been totally performed, make application fotificate of Total Performance. Refer
to General Conditions for specifics to applicatibiWork is deemed incomplete by the
Consultant, complete the outstanding items ande®ticu reinspection.

13 REINSPECTION

A Should status of work require reinspection by OvenRepresentative due to failure of
work to comply with Contractor’s claims for inspect, Owner will deduct amount of
compensation for reinspection services from payrt@@ontractor.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 SECTION INCLUDES

1.2

13

As-built, samples, and specifications.

Equipment and systems.

Product data, materials and finishes, and relatfamation.
Operation and maintenance data.

Spare parts, special tools and maintenance material
Warranties and bonds.

RELATED SECTIONS

Section 01 33 00 — Submittal Procedures.

Section 01 45 00- Quality Control.

Section 01 77 00 - Closeout Procedures.

Section 01 91 13 — General Commissioning (Cx) Reguents.

SUBMISSION

Prepare instructions and data using personnel ixped in maintenance and operation
of described products.

Submit one copy of completed volumes in final fdriEndays prior to final inspection.
Copy will be returned after final inspection, wiflwner’'s Representative’s comments.
Revise content of documents as required priomal submittal.

Two weeks prior to Substantial Performance of trark)/submit to the Owner’s
Representative, two final copies of operating aghtenance manuals.

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

If requested, furnish evidence as to type, sounceqaiality of products provided.
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.8 Defective products will be rejected, regardlesprefvious inspections. Replace products
at own expense.
9 Pay costs of transportation.
14 FORMAT
A Organize data in the form of an instructional manua
.2 Binders: vinyl, hard covered, 3 'D' ring, loosefl229 x 279 mm with spine and face
pockets.
3 When multiple binders are used, correlate datareigtted consistent groupings. Identify
contents of each binder on spine.
4 Cover: Identify each binder with type or printetetiProject Record Documents’; list
title of project and identify subject matter of ¢emts.
5 Arrange content under Section numbers and sequeénicEble of Contents.
.6 Provide tabbed fly leaf for each separate prodndtsystem, with typed description of
product and major component parts of equipment.
7 Text: Manufacturer's printed data, or typewritterted
.8 Drawings: provide with reinforced punched binddr. tind in with text; fold larger
drawings to size of text pages.
9 Provide CAD files in DWG format on CD. Also proviééectronic files in PDF format.
15 CONTENTS - EACH VOLUME
A Table of Contents: provide title of project; namasddresses, and telephone numbers of
Consultant and Contractor with name of respongbl#ies; schedule of products and
systems, indexed to content of volume.
2 For each product or system:
A List names, addresses and telephone numbers afrsubctors and suppliers,
including local source of supplies and replacenpants.
3 Product Data: mark each sheet to clearly idenpiscific products and component parts,
and data applicable to installation; delete inaggtile information.
4 Drawings: supplement product data to illustratatiehs of component parts of

equipment and systems, to show control and flowgrdias.
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1.6

1.7

5

Typewritten Text: as required to supplement prodiata. Provide logical sequence of
instructions for each procedure, incorporating niacturer's instructions specified in
Section 01 45 00 - Quality Control.

Training: Refer to Section 01 91 13 — General Cossioning (Cx) Requirements.

AS-BUILTS AND SAMPLES

In addition to requirements in General Conditiangjntain at the site for Owner’s
Representative one record copy of:

A Contract Drawings.

Specifications.

Addenda.

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

Inspection certificates.

Manufacturer's certificates.

o NN W

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 &ébtion 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 fpeat®n by Owner’s Representative.

RECORDING ACTUAL SITE CONDITIONS

Record information on set of blue line opaque dngsj provided by Owner’s
Representative.

Provide felt tip marking pens, maintaining red eglens for recording information.

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

Contract Drawings and shop drawings: legibly ma&teitem to record actual
construction, including:

A Measured depths of elements of foundation in r@tetd finish first floor datum.
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2 Measured horizontal and vertical locations of ugdaund utilities and
appurtenances, referenced to permanent surfaceveipents.
3 Measured locations of internal utilities and appoances, referenced to visible

1.8

and accessible features of construction.

Field changes of dimension and detail.

Changes made by change orders.

Details not on original Contract Drawings.
References to related shop drawings and modificatio

N o ol b

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: submit manufacturer's certificetjonspection certifications, field
test records, required by individual specificatigastions.

At completion of project, provide all recorded infation on print drawings. Transfer
recorded information to AutoCAD files in DWG form&ubmit DWG files, also with
electronic files in PDF format as part of the ClmgeSubmittals.

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 engiitgy data and tests, and complete
nomenclature and commercial number of replaceadiis.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.

Include manufacturer's printed operation and maanee instructions.

Include sequence of operation by controls manufactu
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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
15 Additional requirements: As specified in individiggdecification sections.
1.9 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 location as directed; place andesto
4 Receive and catalogue all items. Submit inventstyng to Owner’s Representative.
Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submiro final payment.
1.10 MAINTENANCE MATERIALS
A Provide maintenance and extra materials, in quasit#pecified in individual
specification sections.
2 Provide items of same manufacture and qualityeamstin Work.
3 Deliver to site location as directed; place andesto
A4 Receive and catalogue all items. Submit inventisting to Owner’s Representative.
Include approved listings in Maintenance Manual.
5 Obtain receipt for delivered products and submiro final payment.
1.11 SPECIAL TOOLS
A Provide special tools, in quantities specifiedndividual specification section.
2 Provide items with tags identifying their assoaiefienction and equipment.
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3 Deliver to project site place and store.
4 Receive and catalogue all items. Submit inventstyng to Owner’s Representative.

Include approved listings in Maintenance Manual.

1.12 STORAGE, HANDLING AND PROTECTION

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

2 Store in original and undamaged condition with nfaawurer's seal and labels intact.
3 Store components subject to damage from weatheeatherproof enclosures.
4 Store paints and freezable materials in a heatdd/antilated room.
5 Remove and replace damaged products at own expedde satisfaction of Owner’s
Representative.
1.13 WARRANTIES AND BONDS
A Develop warranty management plan to contain infbionarelevant to Warranties.
2 Submit warranty management plan to Owner’s Reptatea’s approval.
3 Warranty management plan to include required astaord documents to assure that

Owner receives warranties to which it is entitled.

4 Provide plan in narrative form and contain suffintidetail to make it suitable for use by
future maintenance and repair personnel.

5 Assemble approved information in binder and sulupdn acceptance of work. Organize
binder as follows:

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

.2 List subcontractor, supplier, and manufacturerhwhme, address, and
telephone number of responsible principal.

3 Obtain warranties and bonds, executed in duplisatsubcontractors, suppliers,
and manufacturers, within ten days after completibtine applicable item of
work.

A4 Except for items put into use with Owner's pernaissieave date of beginning
of time of warranty until the Date of Substantiarf®rmance is determined.

5 Verify that documents are in proper form, contaith ihformation, and are
notarized.

.6 Co-execute submittals when required.
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7 Retain warranties and bonds until time specifigdstdomittal.
.6 Include information contained in warranty manageinman as follows:
A Roles and responsibilities of personnel associatddwarranty process,

including points of contact and telephone numbétimthe organizations of
Contractors, subcontractors, manufacturers or gangghvolved.

2 Listing and status of delivery of Certificates obvkanty for extended warranty
items, to include roofs, HVAC balancing, pumps, onsf transformers, and
commissioned systems such as fire protection, adgstems, sprinkler systems,
lightning protection systems.

3 Provide list for each warranted equipment, iteratiiee of construction or
system indicating:
A Name of item.
2 Model and serial numbers.
3 Location where installed.
4 Name and phone numbers of manufacturers or sugplier
5 Names, addresses and telephone numbers of sotirsesre parts.
.6 Warranties and terms of warranty: include one-yaarall warranty of

construction. Indicate items that have extendedamties and show
separate warranty expiration dates.

7 Cross-reference to warranty certificates as apipliéca
.8 Starting point and duration of warranty period.
9 Summary of maintenance procedures required tormamtivarranty in

force.

.10 Cross-Reference to specific pertinent OperationMathtenance

manuals.
A1 Organization, names and phone numbers of persaralttor warranty
service.
A2 Typical response time and repair time expecteddoious warranted
equipment.
4 Procedure and status of tagging of equipment caveyeextended warranties.
5 Post copies of instructions near selected piecesj@pment where operation is

critical for warranty and/or safety reasons.
g Respond in a timely manner to oral or written ncéifion of required construction
warranty repair work.

.8 Written verification will follow oral instructions-ailure to respond will be cause for the
Owner’s Representative to proceed with action ajaontractor.
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1.14 PRE-WARRANTY CONFERENCE
A Meet with Owner’s Representative to develop una@ading of requirements of this

section. Schedule meeting prior to contract corgtetaind at time designated by
Owner’s Representative.

2 Owner’s Representative will establish communicapoocedures for:

A Notification of construction warranty defects.
2 Determine priorities for type of defect.
3 Determine reasonable time for response.

1.15 WARRANTY TAGS

A Tag, at time of installation, each warranted it@mvide durable, oil and water resistant
tag approved by Owner’s Representative.

2 Leave date of acceptance until project is accejamiedccupancy.

3 Indicate following information on tag:

A Type of product/material.
Model number.

Serial humber.

Contract number.
Warranty period.
Inspector's signature.
Construction Contractor.

No uhwi

T
>
py)
3
N

PRODUCTS (NOT APPLICABLE)

T
>
Py
3
w

EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 SUMMARY

1.2

13

Section Includes

A General requirements relating to commissioningrofget's components and
systems, specifying general requirements for Ifatah Verification and
Performance Verification of components, equipmsualb-systems, systems, and
integrated systems.

Acronyms

A CxA — Commissioning Authority.

2 Cx — Commissioning.

3 EMCS — Energy Monitoring and Control Systems.
4 O&M — Operation and Maintenance.

5 PV — Performance Verification.

.6 TAB — Testing, Adjusting and Balancing.

7 GC - General Contractor

.8 TSI — Technical Services Inspector

COMMISSIONING INTENT

Undertake Cx to bring the facility to a fully opBamal state and free of deficiencies in
the most effective and timely manner availablepdng the design intent is met by all
systems.

Cx incorporates inspection and quality assurantieitées as construction progresses,
including start up, installation verification, penfnance verification, fine tuning, and
operator training.

Bear all costs associated with the required perdaanmd test equipment as outlined in
specification sections and Cx Manual and all cestis organizing and managing the
activities of the applicable subtrades as idemtifiethis section.

Fully document all tests and inspections perforghatding the construction, at start up,
installation verification and performance verificat and fine tuning. Incorporate into
final commissioning documentation.

Provide direct training to designated staff resgiador the operation and maintenance
of the building equipment and systems.

RELATED SECTIONS
Section 01 45 00 - Quality Control.



Heat Exchanger and Pumps Replacement
Dr. Charles L. LeGrow Health Centre — P.A.B.
Project # 0671-1709

Re-Issued 2016/01/25 Section 01 91 13 — Commissioning (Cx) Requirements Page 2 of 10

1.4

Section 01 77 00 - Closeout Procedures.
Section 01 78 00 - Closeout Submittals.
Section 01 91 33 - Commissioning (Cx) Forms.

Section 01 91 41 - Commissioning (Cx) Training.

COMMISSIONING OVERVIEW

Cx is a planned program of tests, procedures aecdkslcarried out systematically on
systems and integrated systems of the finishe@gtoj

Cx is an intensive quality assurance process #gihb at the beginning of the project
and continues through to the first year of occugafbe process focuses upon verifying
and documenting that the facility and all of itstgyns and assemblies are planned,
designed, installed, tested, operated, and magdammeet the Owners Project
Requirements.

Cx activities supplement field quality and testprgcedures described in relevant
technical sections.

Cx identifies issues in Planning and Design stagdsh are addressed during
Construction and Cx stages to ensure the buillitiats constructed and proven to
operate satisfactorily under weather, environmeantdl occupancy conditions to meet
functional and operational requirements. Cx adéigitnclude transfer of critical
knowledge to facility operational personnel.

Complete inspection and verification activitiesaguired by the specifications and Cx
Manual as construction progresses.

Take responsibility to:

A Review the Cx manual with the commissioning team.

2 Complete all items as identified in the Cx manuBhis includes work by
subcontractors, test agencies, equipment représestand manufacturer agents.

3 Review Contract Documents and inspect the Worlngmee completeness of the

Work and compliance with the Contract Documents.

Correct deficiencies resulting from installatiordgrerformance verifications.
Test, adjust and balance equipment and systemsfidérin Divisions 2-44.
Submit the completed manual and project record mecis as specified.
Update the documentation manuals prior to eaclepropeeting.

N o o s

The Substantial Completion Certificate will notibsued until the commissioning
process is completed and the final reports and desioming documentation are
received.
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15

.8 The Cx Manual provides direction for the Cx procdsgng design and construction,

provides resolution for issues such as schedulolgs and responsibilities, lines of
communication and reporting, approvals and cootitina

COMMISSIONING TEAM

A The commissioning team shall consist af pplicable to project)

A Owner’s Representative(s):
A Design Manager (DM).
2 Construction Manager (CM).
3 Project Coordinator (PC).
4 Engineer/Architect/Consultant (AE).
5 Technical Services Inspectors (TSI).
2 User Representatives/Owner.
3 General Contractor (GC):
A Mechanical Contractor.
2 Controls Contractor (CC).
3 Electrical Contractor.
4 Manufacturer’'s Technicians.

5 Building Manager (BM).
.6 Design Consultant (DC).

2 DM (Design Manager):

A Reviews Owner’s Project Requirements, Basis of gieand design
documents at all stages of submittal. Compiles@thments from all
reviewers and submits to document originator.

2 Identifies Cx team members.

3 Reviews contractor shop drawings and provide contsrterthe CM.

4 Attends training sessions or sends representative/ledgeable in the
design.

3 CM (Construction Manager):

A Provides times during any project meetings to disc@ix with the entire
team.
2 Coordinates Cx schedule for Installation Verifioatand Performance

Verification with GC and ensures all TW represeantat are available to
witness testing as required for Installation Vegfion and Performance

Verification.
3 Attend Performance Verification.
A4 Coordinates training schedules, and arranges fi@oviecording of

sessions if required.
5 Reviews project record documents.
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.6

Ensures that O&M manuals, maintenance materialsydisdrawings
and warranties have been submitted and reviewed.

Verifies that all maintenance materials, sparespamd tools are received
from the GC as per specifications.

4 BM (Building Manager):

A

2w i

Reviews the Basis of Design developed by the DCpaodides
comments to the DM.

Reviews all design documents and provides comnteritee DM.
Coordinates maintenance staff participation in Ctiviies.
Reviews O&M documentation and attends training.

Attends all training sessions.

5 GC (General Contractor):

.8
.9
.10
A1
A2

13
14
15
.16
17

Maintains as-built drawings on site during condinmc
Submits shop drawing in accordance with the spetifins.

Ensures equipment manufacturers and vendors prdeiciementation to
facilitate the Commissioning work and perform sipst

Coordinates and schedules Cx activities, submitedide for review and
comment by Owner’s staff.

Conducts Installation Verification and signs ofechlists.

Provides written confirmation all systems are opienal prior to start of
Performance Verification.

Conducts Performance Verification with all requie@mmissioning
Team members present.

Ensures that all required personal are availablénverification.
Provides all required training.

Coordinates location, schedule.

Provides facilities (location, materials).

Ensures qualified factory trained technicians awglable to facilitate
training.

Provides copies of all training material.

Operation and Maintenance Manuals.

Warranties.

List of spare parts turned over.

Supplies maintenance materials and tools as peifigpdion.

.6 PC (Project Coordinator):

A

If there is no PC assigned to the project, theadltities are completed
by the Owner’'s Representative.

Attends Installation Verification and PerformancerNication
demonstrations.
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3 Verifies maintenance materials are provided byGKkeas per the
contract documents.

4 Ensures GC is maintaining as-built drawings onditieng construction.

5 Attends training sessions as necessary and dirbgtdte CM.

7 TSI (Technical Services Inspector):

A Attends Installation Verification and Performanceriication for
equipment within their discipline.

2 Attends training sessions as necessary and dirbgtdte CM.

.8 Sub Trades:

A Demonstrates correct system performance.
2 Perform commissioning duties as directed by the GC.

9 DC (Design Consultant):

A Reviews the Owner Project Requirements and providesment to the
DM.
2 Produces the Basis of Design and submits to thef@veview and

comment. Revise as necessary based on commentbamges in
Owner Project Requirements.

3 Incorporates commissioning specification into thejgct documents.
4 Reviews contractor shop drawing submittals.
5 Attends periodic site visits to ensure systems rireetlesign intent and
operate as outline in the specifications.
.6 Attends and signs off checklist for Installationrifieation.
7 Provides system overview during training.
2 Owner:
A Produces the Owner Project Requirements and sutortite DM.

2 Reviews the Basis of Design developed by the DCpaodides
comments to the DM.

3 Reviews all design documents and provides comnteritee DM.
4 Coordinates maintenance staff participation in Ctiviies.
5 Reviews O&M documentation and attends training.
.6 Attends all training sessions.
1.6 NON-CONFORMANCE TO PERFORMANCE VERIFICATION
REQUIREMENTS
A During Cx, should equipment, system components, asgbciated controls be identified

as incorrectly installed, malfunctioning or notfoeming as per specifications, the
contractor shall correct deficiencies, re-verifyiggnent and components within the
system, including related systems as deemed negdgsi&ngineer/Architect, to ensure
effective and accurate operation.
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2 Minor deficiencies may be corrected at the timalehtification. For systems requiring
major repairs, the Commissioning Team shall moveodhe next system to be
commissioning. The Contractor shall notify the @Men the work is complete.

3 Costs for corrective work, additional tests, ingjmers, to determine acceptability and
proper performance of such items to be borne byr@ctor.

1.7 CONFLICTS

A Report conflicts between requirements of this sectind other sections, to the CM to
obtain clarification prior to the start of work.

2 Failure to report conflict and obtain clarificatiall result in application of most
stringent requirement.

1.8 SUBMITTALS

A Prior to starting Cx the Contractor shall provideeaof equipment and system
submittals. These submittals are supplementedéingiallation and start-up procedures,
O&M data, performance data, control drawings anddranges that may affect
commissioned systems.

2 Submit no later than four (4) weeks after awar@ohtract:
A Name of Contractor's Cx coordinator.
2 Preliminary Cx schedule. Submit final Cx schedol€kA for review prior to
performance verification.
3 Submit the names of all personnel for approvalhagy@xA. Designate who has

managerial responsibilities for coordination oftallsition verification and
performance verification.

4 Submit documentation to confirm personnel compkawdh quality assurance
provisions.
3 Any changes to the information submitted must beutemitted Ensure certified trades

persons, certified testing agencies and/or facatiiorized personnel participate in
commissioning tasks.

4 Prior to start of Performance Verification:

A Submit TAB report to CxA for review.
2 Submit completed Installation Verification chectdis

.5 Submit as-built drawings, schematics, O&M manualgintenance materials and
warranties to CM for review.
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1.9

1.10

1.11

1.12

COMMISSIONING SCHEDULE
Submit Cx schedule in Gantt Chart format to CxAater than four (4) weeks after
award of contract.

Provide adequate time for Cx activities prescrilmegéchnical sections, commissioning
sections and the Cx manual including all on siteséies. Time should be allowed for re-
verification should any system be rejected upongetion of initial verification.

Provide adequate time for training.

STARTING AND TESTING

Contractor assumes liabilities and costs for ingpes, including disassembly and re-
assembly after approval, starting, testing andsditig, and supply of testing equipment,
and all associated costs of installation and peréorce verification.

WITNESSING OF STARTING AND TESTING
A Provide twenty eight (28) days’ notice prior to coencement.

2 Owner’s Representative to witness start-up anéhtgst

3 Contractor's Cx Coordinator to be present at fgstiormed and documented by
sub-trades, suppliers and equipment manufacturers.

MANUFACTURER'S INVOLVEMENT

The Contractor shall obtain manufacturers instalhatstart-up and operations
instructions prior to start-up of components, emept and systems..

A Compare completed installation with manufactungeuklished data, record
discrepancies, and review with manufacturer.

2 Modify procedures detrimental to equipment perfarogaand review same with
manufacturer before start-up.

Integrity of warranties:

A Use manufacturer's trained start-up personnel wggeified elsewhere in other
divisions or required to maintain integrity of waanty.

2 Verify with manufacturer that testing as specifigtl not void warranties.

Qualifications of manufacturer's personnel:

A Experienced in design, installation and operatioequipment and systems.
2 Ability to interpret test results accurately.
3 Ability to report results in clear, concise, lodicaanner.
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1.13

1.14

1.15

1.16

PROCEDURES

Verify that equipment and systems are complet@angland operating in normal and safe
manner prior to conducting Performance Verification

Conduct Commissioning in following distinct phases:

A Included in delivery and installation:

A Verification of conformity to specification, appred shop drawings and
completion of product information report forms.

2 Visual inspection of quality of installation.

2 Installation Verification: follow accepted start-ppocedures.

3 Performance Verification: document equipment penomce. Include repetition
of tests after correcting deficiencies.

4 Post-substantial performance verification: to idedine-tuning.

Correct deficiencies and obtain approval from Chigradistinct phases have been
completed and before commencing next phase.

OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS

After Performance Verification, operate and mam&guipment and systems as directed
by equipment/system manufacturer.

With assistance of manufacturer develop writtenntegiance program and submit to
CxA for approval before implementation.

Operate and maintain systems for minimum twenty(@4¢ days for commissioning to
be completed.

After completion of commissioning, operate and raimsystems until issuance of
Substantial Completion

TEST RESULTS

If start-up, testing and/or performance verificatiroduce unacceptable results, repair,
replace or repeat specified starting and/or perémice verification procedures until
acceptable results are achieved.

Provide personnel, resources and materials, asallicsts for re-verification.

INSTRUMENTS / EQUIPMENT
Provide all required equipment to complete comrissig.
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1.17

1.18

1.19

1.20

1.21

1.22

REPEAT VERIFICATIONS

Assume costs incurred by Owner’'s Commissioningasgmtatives for second and
subsequent verifications where:

A Verification of reported results fails to receiveA’s approval.
2 Repetition of second verification again fails toaiwe approval.
3 CxA deems Contractor's request for second verifinavas premature.

DEFICIENCIES, FAULTS, DEFECTS

Report problems, faults or defects affecting CEtgineer/Architect in writing. Stop Cx
until problems are rectified. Proceed with writegsproval from CxA.

Correct deficiencies found during start-up and €gdtisfaction of CxA.

COMPLETION OF COMMISSIONING
Upon completion of Cx leave systems in normal ojieganode.

The Contractor to provide O&M manuals, maintenamegerials, warranties and training
records.

TRAINING

In accordance with Section 01 91 41 - Commissio @) — Training, the Cx Manual
and respective technical sections.

MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS

Supply, deliver, and document maintenance matesphre parts, and special tools as
specified in contract. Provide transmittal docurimenall materials provided.

PERFORMANCE VERIFICATION TOLERANCES
Application tolerances:

A Specified range of acceptable deviations of medsumkies from specified
values or specified design criteria, except forcggdeareas, to be within +/- 5 %
of specified values.

Instrument accuracy tolerances:

A To be of higher order of magnitude than equipmerslystem being tested.

Measurement tolerances during verification:

A Unless otherwise identified, recorded values tavitlin +/- 2 % of specified
values.
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1.23

OWNER'S PERFORMANCE TESTING

Performance testing of equipment or system by CiBnet relieve Contractor from
compliance with specified start-up and testing pchees.

PRODUCTS (NOT APPLICABLE)

EXECUTION

SCHEDULE
Provide a detailed schedule as per this sectioorfesite verification activities by the
commissioning team.

resource allocation respecting the exact numbedaration for personnel required to
perform the tasks required.

This schedule shall be submitted with the genemstuction schedule monthly. The
level of detail shall increase as the construgpicgresses.

END OF SECTION
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PART 1 GENERAL
1.1 SECTION INCLUDES:

1.2

1.3

1.4

15

This Section specifies roles and responsibilitie€@mmissioning Training.

RELATED SECTIONS:
Section 01 78 00 — Closeout Submittals.

Section 01 91 13 — Commissioning (Cx) Requirements.

TRAINEES

Trainees: personnel selected for operating andtaiaing this facility including, but not
limited to, Facility Manager, building operatorsaimtenance staff, security staff, and
technical specialists as required.

Trainees may be available for training during amage of construction.

INSTRUCTORS

Contractor and certified factory-trained manufaetsirpersonnel: to provide instruction on
the following:

A Start-Up, operation, shut-down and maintenancejoipenent, components and
systems.

2 Control features and reasons for, results of, icagibns on associated systems of
adjustment of set points of control and safety ckevi

3 Instructions on servicing, maintenance and adjustroesystems, equipment and
components.

4 Training to be completed after Installation andf&enance Verification are
completed.

TRAINING OBJECTIVES
Training to be detailed and of sufficient durattorensure:

A Safe, reliable, cost-effective, energy-efficienergiion of systems in normal and
emergency modes under all conditions.

Effective on-going inspection, measurements ofesggberformance.
Proper preventive maintenance, diagnosis, troutdeting and maintenance.
Ability to update documentation.

Ability to operate equipment and systems under geray conditions until
appropriate qualified assistance arrives.

oM w N
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1.6 TRAINING MATERIALS
A Instructors to be responsible for content and gudfrovide copies for all those in
attendance.
2 Training materials to include:
A "As-Built" Contract Documents.
2 Operating Manual.
3 Maintenance Manual.
4 Testing, adjusting and balancing and performandéication reports where
applicable.
3 Owner’'s Representative will review training manuals
4 Training materials to be in a format that permitsife training procedures to the same

degree of detail with or without the instructor.

1.7 SCHEDULING
A Contractor to include in schedule time for training
2 Deliver training during regular working hours.

3 Training to be completed prior to Substantial Cagtiph.

1.8 RESPONSIBILITIES
A Be responsible for:
A Implementation of training activities,

2 Coordination among instructors,
3 Quality of training, training materials,

2 Owner’s Representative will evaluate training araterials.

19 TRAINING CONTENT

A1 Training to include demonstrations by Instructasig the installed equipment and
systems.

.2 Content includes:

A Functional requirements.

2 System philosophy, limitations of systems and eereey procedures.
3 Review of system layout, equipment, componentscamdols.
4

Equipment and system start-up, operation, monigoiervicing, maintenance and
shut-down procedures.
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5 System operating sequences, including step-byelteptions for starting up,
shut-down, operation of valves, adjustment of airgettings and emergency
procedures.
.6 Maintenance and servicing.

'\,

Trouble-shooting diagnosis.
Inter-Action among systems during integrated opemat
Review of O&M documentation.

©

3 Provide specialized training as specified in retgvigechnical Sections of the construction
specifications.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS

1.2

Section 01 33 00 - Submittal Procedures.

Section 01 74 21 - Construction / Demolition Wadenagement 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,iaadcobpies 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.

A4 Operation instruction for systems and component.
5 Description of actions to be taken in event of pqént failure.
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.6 Valves schedule and flow diagram.
v 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 datasheédtspwint 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.

Make changes as required and re-submit as dirbgt€vner’'s
Representative.

7 Additional data:

A Prepare and insert into operation and maintenamcriahl additional
data when need for it becomes apparent during figeciemonstrations
and instructions.

.8 Site records:

A Owner’s Representative will provide 1 set of reprcitile 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.

4 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.

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).
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3 Submit to Owner’s Representative for approval aadtercorrections as
directed.
A4 Perform testing, adjusting and balancing for HVAgihg as-built
drawings.

13

1.4

15

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.

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 &%hA approved unless noted
otherwise.

EXECUTION

PAINTING, REPAIRS AND 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 lagmaged.
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3.2

3.3

3.4

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 ofgpecification.

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 direcie@ART 1 - QUALITY
ASSURANCE.

DEMONSTRATION
Owner’s Representative will use equipment and systoer 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.

Instruction duration time requirements as specifitedppropriate sections.

Owner’s Representative may record these demorwsisatn video tape for future
reference.

PROTECTION

Protect equipment and systems openings from dist, @nd other foreign materials with
materials appropriate to system

END OF SECTION
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PART 1 GENERAL
1.1 RELATED SECTIONS
A Section 01 74 21 — Construction/Demolition Wasten&tgement and Disposal
2 Section 23 21 13.02 - Hydronic Systems: Steel
1.2 REFERENCES
A American National Standards Institute/American 8gcof Mechanical Engineers.
(ANSI/ASME)
A ANSI/ASME B31.1, Power Piping.
2 ANSI/ASME B31.3, Process Piping.
3 ANSI/ASME B31.9 Building Services.
4 ANSI/ASME Boiler and Pressure Vessel Code
A Section I: Power Boilers.
2 Section V: Nondestructive Examination.
3 Section IX: Welding and Brazing Qualifications.
2 American National Standards Institute/American Waltrks Association
(ANSI/AWWA)
A ANSI/AWWA C206, Field Welding of Steel Water Pipe.
3 American Welding Society (AWS)
A AWS C1.1, Recommended Practices for Resistanceili¢eld
2 AWS 749.1, Safety Welding, Cutting and Allied Prese
3 AWS W1, Welding Inspection Handbook.
4 Canadian General Standards Board
A CAN/CGSB-48.2, Spot Radiography of Welded Butt oin Ferrous Materials.
5 Canadian Standards Association (CSA International)
A CSA W47.2, Certification of Companies for Fusionditeg of Aluminum.
2 CSA W48 series-, Filler Metals and Allied Materifds Metal Arc Welding.
3 CSA Bb51, Boiler, Pressure Vessel and Pressure gP{(pate.
4 CSA W117.2, Safety in Welding, Cutting and AllietbPesses.
5 CSA W178.1, Certification of Welding Inspection @rgzations.
6 CSA W178.2, Certification of Welding Inspectors.
.6 Provincial regulations: Boiler, Pressure Vessel @ompressed Gas Regulations.
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1.4
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PART 2

2.1

QUALIFICATIONS

Welders

A Welding qualifications in accordance with CSA B51

2 Use qualified and licensed welders possessindicetg for each procedure
performed from authority having jurisdiction.

3 Furnish welder's qualifications to Owner's Repréeatve.

4 Each welder to possess identification symbol isqiyeduthority having
jurisdiction.

5 Certification of companies for fusion welding ofialinum in accordance with
CSA W47.2.

Inspectors

A Inspectors qualified to CSA W178.2.

QUALITY ASSURANCE

Registration of welding procedures in accordandé WiSA B51, CSA B52 and
provincial regulations.

Copy of welding procedures available for inspection
Safety in welding, cutting and allied processeadoordance with CSA-W117.2.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordaitité&Section 01 74 21 — Construction
/ Demolition Waste Management and Disposal, ant thié Waste Reduction Workplan.

Remove from site and dispose of all packaging ralseat appropriate recycling
facilities.

Collect and separate for disposal, paper, plgstilystyrene, corrugated cardboard
packaging material in appropriate on-site binsrémycling in accordance with Waste
Management Plan.

Divert unused metal materials from landfill to metcycling facility as approved by
Owner’s Representative.

PRODUCTS

ELECTRODES

Electrodes: in accordance with CSA W48 Series.
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PART 3 EXECUTION
3.1 WORKMANSHIP

3.2

3.3

3.4

Welding: in accordance with ANSI/ASME B31.1 B318331.5, B31.9, ANSI/ASME
Boiler and Pressure Vessel Code, Sections | arahtKANSI/AWWA C206, using
procedures conforming to AWS C1.1, and special gulaces specified elsewhere in
Mechanical Division and applicable requirementprmaivincial authority having
jurisdiction.

INSTALLATION REQUIREMENTS

Identify each weld with welder's identification slyai.

Backing rings:

A Where used, fit to minimize gaps between ring apd pore.

2 Do not install at orifice flanges.

Fittings:

A NPS 2 and smaller: install welding type sockets.

2 Branch connections: install welding tees or forgeshch outlet fittings.

INSPECTION AND TESTS - GENERAL REQUIREMENTS

Review weld quality requirements and defect limitsipplicable codes and standards
with Owner’s Representative before work is started.

Formulate "Inspection and Test Plan" in co-operatiith Owner’'s Representative.
Do not conceal welds until they have been inspetéstied and approved by inspector.
Provide for inspector to visually inspect weldsidgrearly stages of welding procedures

in accordance with Welding Inspection Handbook. &epr replace defects as required
by codes and as specified.

SPECIALIST EXAMINATIONS AND TESTS

General

A Perform examinations and tests by specialist erjhgeontractor, qualified in
accordance with CSA W178.1 and CSA W178.2 and ajgorby Owner’s
Representative.

2 To ANSI/ASME Boiler and Pressure Vessels Code,i8edf, CSA B51 and
requirements of authority having jurisdiction.
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3.5

3 Inspect and test welds in accordance with "Ingpeand Test Plan" by non-
destructive visual examination and magnetic partjbkreinafter referred to as
"particle") tests and/or spot or full gamma rayiogdaphic (hereinafter referred
to as "radiography") tests. As per applicable mxfee standard or as specified.

Hydrostatically test welds to requirements of AMSME B31.1.

Visual examinations: include entire circumferenteveld externally and wherever
possible internally.

Failure of visual examinations:

A Upon failure of welds by visual examination, penfioadditional testing as
directed by Owner’s Representative of total ofwd® % of welds, selected at
random by Owner’s Representative by radiograplitste

Full radiographic tests for piping systems.

A Spot radiography to CAN/CGSB-48.2.

A Conduct spot radiographic tests of up to 10% otiwetelected at
random by Owner’s Representative from welds whiclilé be most
difficult to repair in event of failure after systes operational.

2 Radiographic film:

A Identify each radiographic film with date, locatjerame of welder, and
submit to Owner’s Representative. Replace filnejécted because of
poor quality.

3 Interpretation of radiographic films:
A By qualified radiographer.
4 Failure of radiographic tests:
A Extend tests to welds by welder responsible whesehvelds fail tests.

Magnetic particle tests for piping systems as iat#id.

DEFECTS CAUSING REJECTION
As described in ANSI/ASME B31.1 and ANSI/ASME Baikend Pressure Vessels Code.
In addition, chilled water systems below 1000 kPa:

A Undercutting greater than 0.8 mm adjacent to cbead on outside of pipe.
2 Undercutting greater than 0.8 mm adjacent to reatlon inside of pipe.

3 Undercutting greater than 0.8 mm at combinatioimt&frnal surface and external
surface.
A4 Incomplete penetration and incomplete fusion grethien total length of 38 mm

in 1500 mm length of weld depth of such defectapgreater than 0.8 mm.
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5 Repair cracks and defects in excess of 0.8 mmpthde
.6 Repair defects whose depth cannot be determinedatety on basis of visual

examination or radiographic particle tests.

3.6 REPAIR OF WELDS WHICH FAILED TESTS

A Re-inspect and re-test repaired or re-worked watid3ontractor's expense.

END OF SECTION
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PART 1 GENERAL
11 SUMMARY

1.2

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, NEBBSMACNA to perform TAB to
Owner’s Representative within 90 days of awardanftract.

Provide documentation confirming qualifications¢csessful experience. TAB
contractor shall have a minimum of 5 (five) yeatpexience to 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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1.6

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 meéb specified performance
requirements and to achieve specified interactith @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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1.8

1.9

1.10

1.11

1.12

OPERATION OF SYSTEMS DURING 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 seven (7) workingslpyior to start of TAB.

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 inghglbut not limited to:

A Proper thermal overload protection in place foceleal equipment.
2 Liquid systems:

A Flushed, filled, vented.

2 Correct pump rotation.

3 Strainers in place, baskets clean.

4 Isolating and balancing valves installed, open.

APPLICATION TOLERANCES
Do TAB to following tolerances of design values:
A Hydronic systems: plus or minus 10 %.

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
applicable system.

Calibrate within 3 (three) months of TAB. Provickertificate of calibration to Owner’s
Representative.
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1.13 SUBMITTALS
A Submit, prior to commencement of TAB:

2 Proposed methodology and procedures for perforig if different from referenced
standard.

1.14 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.

4 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 (three) copies of TAB Report to Owner'pResentative for verification and
approval, in English in D-ring binders, completehwindex tabs.

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.
1.17 SETTINGS
A After TAB is completed to satisfaction of Owner’sfiresentative, replace drive guards,

close access doors, lock devices in set positemsgjre 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
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1.18 COMPLETION OF TAB

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

1.19 HYDRONIC SYSTEMS

A Definitions: for purposes of this section, to irdulow pressure hot water heating,
chilled water, condenser water, glycol systems.
2 Standard: TAB to be to most stringent of TAB staddaof AABC, or NEBB.

3 Do TAB of systems, equipment, components, congspéified in other Divisions.

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

5 Quality assurance: perform TAB under directionubervisor qualified to standards of
AABC, or NEBB.

.6 Measurements: to include, but not limited to, falilog as appropriate for systems,
equipment, components, controls: flow rate, stat&ssure, pressure drop (or loss),
temperature, specific gravity, density, RPM, eleetrpower, voltage, noise, vibration.

7 Locations of equipment measurement: to include pbube limited to, following as
appropriate:

A Inlet and outlet of heat exchangers (primary amdsdary sides), pump, control
valves, other equipment causing changes in comgitio

.2 At controllers, controlled device.

T
>
py)
3
N

PRODUCTS (NOT APPLICABLE)

T
>
py)
3
w

EXECUTION (NOT APPLICABLE)

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS

1.2

3

Section 01 33 00 - Submittal Procedures.

Section 01 35 21 — LEEDRequirements.

Section 01 74 21 — Construction/Demolition Wasten&tgement and Disposal
Section 23 05 29 - Hangers and Supports for HVA&nBiand Equipment.

Section 23 05 53.01 — Mechanical Identification.

REFERENCES
American Society of Heating, Refrigeration and @onditioning Engineers (ASHRAE)

A ANSI/ASHRAE/IESNA 90.1 SI, Energy Standard for Rliilgs except Low-
Rise Residential Buildings.

American Society for Testing and Materials (ASTMelmational)

A ASTM B209M, Specification for Aluminum and AluminuAlloy Sheet and
Plate.

2 ASTM C335, Test Method for Steady State Heat TmBfoperties of
Horizontal Pipe Insulation.

3 ASTM C411, Test Method for Hot-Surface Performaateligh-Temperature
Thermal Insulation.

4 ASTM C449/C449M, Specification for Mineral Fiber-thaulic-Setting
Thermal Insulating and Finishing Cement.

5 ASTM C533, Specification for Calcium Silicate Bloakd Pipe Thermal
Insulation.

.6 ASTM C547, Specification for Mineral Fiber Pipe uhation.

e ASTM C553, Specification for Mineral Fiber BlankBtermal Insulation for
Commercial and Industrial Applications.

.8 ASTM C612, Specification for Mineral Fiber Blocké@Board Thermal
Insulation.

.9 ASTM C795, Standard Specification for Thermal liagioin for Use in Contact
with Austenitic Stainless Steel.

.10 ASTM C921, Practice for Determining the PropertiéSacketing Materials for
Thermal Insulation.

Canadian General Standards Board (CGSB)
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1.6

1.7

A CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Fallaterial for Pipe, Duct
and Equipment Thermal Insulation.

Thermal Insulation Association of Canada (TIAC)
A National Insulation Standards.
Underwriters Laboratories of Canada (ULC)

A CAN/ULC-S102, Surface Burning Characteristics ofléing Materials and
Assemblies.

National Energy Code of Canada for Buildings (NECB)

PRODUCT DATA

Submit Product Data in accordance with Section®0@- Submittal Procedures.

SAMPLES

Submit samples in accordance with Section 01 333bmittal Procedures.

Submit for approval: complete assembly of each tfpgasulation system, insulation,
coating, and adhesive proposed. Mount sample onrhzlywood board. Affix
typewritten label beneath sample indicating setvice

MANUFACTURER'S INSTRUCTIONS

Submit manufacturer's installation instructiongatordance with 01 33 00 - Submittal
Procedures.

Installation instructions to include procedure®¢oused, installation standards to be
achieved.

QUALIFICATIONS

Installer to be certified in performing work of $héection, and have at least 5 years
successful experience in this size and type ofgptppualified to standards of TIAC.

DELIVERY, STORAGE AND HANDLING

Deliver materials to site in original factory pagkag, labelled with manufacturer's
name, address.

Protect from weather and construction traffic.
Protect against damage from any source.

Store at temperatures and conditions recommendeabbyfacturer.
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1.8 WASTE MANAGEMENT AND DISPOSAL
A Separate and recycle waste materials in accordaitit&ection 01 74 21 —

Construction/Demolition Waste Management And Disphos
2 Remove from site and dispose of packaging mateaiadppropriate recycling facilities.

3 Collect and separate for disposal, paper, plgstilystyrene, corrugated cardboard,
packaging material in appropriate on-site for réiagcin accordance with Waste
Management Plan.

4 Divert unused metal materials from landfill to metcycling facility approved by
Owner’s Representative.

5 Divert unused adhesive materials from landfill fbatal hazardous material collections
site approved by Owner’s Representative.

.6 Do not dispose of unused adhesive materials im@issystems, into lakes, streams, onto
ground or in other location where it will pose hikear environmental hazard.

PART 2 PRODUCTS

2.1 FIRE AND SMOKE RATING
A In accordance with CAN/ULC-S102:

A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.

2.2 INSULATION
A Mineral fibre: includes glass fibre, rock wool, glaool.

2 Thermal conductivity ("k" factor) not to exceed sified values at 2L mean
temperature when tested in accordance with ASTM5C33

3 TIAC Code A-1: Rigid moulded mineral fibre witholatctory applied vapour retarder
jacket.

1 Mineral fibre: ASTM C547.
.2 Maximum "k" factor: ASTM C547.

4 TIAC Code A-2: Rigid moulded calcium silicate incens and blocks, and with special
shapes to suit project requirements.
A Insulation: ASTM C533.
2 Maximum "k" factor: ASTM C533.
3 Design to permit periodic removal and re-instadiati
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5 TIAC Code A-3: Rigid moulded mineral fibre with tacy applied vapour retarder
jacket.

1 Mineral fibre: ASTM C547.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: ASTM C547.

.6 TIAC Code A-6: Flexible unicellular tubular elastem

i

Insulation: with vapour retarder jacket to ASTM @53

Jacket: to CGSB 51-GP-52Ma.

Maximum "k" factor: C534.

Certified by manufacturer free of potential stresgrosion cracking corrodants.
Flame spread index less than 25, and smoke devkingex less than 50.

7 TIAC Code C-1: Rigid mineral fibre board, unfaced.

o w N

1 Mineral fibre: ASTM C612.
.2 Maximum "k" factor: ASTM C612.

.8 TIAC Code C-2: Mineral fibre blanket unfaced orddawith factory applied vapour
retarder jacket (as scheduled in PART 3 of thisiser

1 Mineral fibre: ASTM C553.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: ASTM C553.

9 TIAC Code C-4: Rigid mineral fibre board faced widlttory applied vapour retarder
jacket.

A Mineral fibre: ASTM C612.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: ASTM C612.

2.3 CEMENT

A Thermal insulating and finish

A To: ASTM C449/C449M.
2 Hydraulic setting or air drying on mineral wool, A&TM C449.

2.4 JACKETS
A Canvas:

A 220 gm/m cotton, plain weave, treated with dilute fire reftnt lagging
adhesive to ASTM C921.

2 Lagging adhesive: Compatible with insulation.

.2 Aluminum:
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A To ASTM B209.
2 Thickness: 0.50 mm sheet.
3 Finish: Stucco embossed or corrugated.
4 Joining: Longitudinal and circumferential slip jeérwith 50 mm laps.
5 Fittings: 0.5 mm thick die-shaped fitting covergtwiactory-attached protective
liner.
.6 Metal jacket banding and mechanical seals: stardesel, 19 mm wide, 0.5 mm

2.5

2.6

2.7

thick at 300 mm spacing.

INSULATION SECUREMENTS

Tape: Self-adhesive, aluminum, reinforced, 50 malewhinimum.

Contact adhesive: Quick setting.

Canvas adhesive: Washable.

Tie wire: 1.5 mm diameter stainless steel.

Bands: Stainless steel, 19 mm wide, 0.5 mm thick.

Facing: 25 mm galvanized steel hexagonal wire naasbine face of insulation.

Fasteners: 4 mm diameter pins with 35 mm dianm@teguare clips. Length of pin to
suit thickness of insulation.

VAPOUR RETARDER LAP ADHESIVE

Water based, fire retardant type, compatible witulation.
INDOOR VAPOUR RETARDER FINISH
Vinyl emulsion type acrylic, compatible with institn.

Reinforcing fabric: Fibrous glass, untreated 305°g/

EXECUTION

PRE- INSTALLATION REQUIREMENTS

Pressure testing of equipment and adjacent pipisiggss complete, witnessed and
certified.

Surfaces clean, dry, free from foreign material.
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3.2 INSTALLATION
A Install in accordance with TIAC National Standards

3.3

3

A Hot equipment: To TIAC code 1503-H.
2 Cold equipment: to TIAC code 1503-C or 1503-CA.

Elastomeric Insulation: to remain dry. Overlapsnanufacturer's instructions. Joints
tight and sealed properly.

Provide vapour retarder as recommended by manuéactu

Apply materials in accordance with insulation agdipment manufacturer's instructions
and this specification.

Use two layers with staggered joints when requirechinal wall thickness exceeds 75
mm.

Maintain uninterrupted continuity and integrity\apour retarder jacket and finishes.

A Hangers, supports outside vapour retarder jacket.

Supports, Hangers:

A Apply high compressive strength insulation, sugafor service, at oversized
saddles and shoes where insulation saddles hawzantprovided.

EQUIPMENT INSULATION SCHEDULES
Includes valves, valve bonnets, strainers, flagekfittings unless otherwise specified.

Hot Equipment:

A TIAC code A-1 or C-1 with mechanical fasteningsvire or bands and 13 mm
cement reinforced with one layer of reinforcing mes

2 TIAC code A-2 with 25 mm air gap, mechanical fagtgs or wire or bands and
13 mm cement reinforced with one layer of reinfogcmesh.

3 TIAC code C-2 unfaced with wire or bands and 13 cement precede by one
layer of reinforcing mesh.

4 Thicknesses:

.1 Domestic hot water storage tanks 25 mm
.2 Shell and tube heat exchangers 50 mm
.3 Steam condensate receivers 50 mm

.4 Deaerator-feedwater heaters 50 mm

.5 Chilled and hot water buffer tanks

Finishes:

A Equipment in mechanical rooms: TIAC code CEF/1 witlminum jacket.
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2 Equipment elsewhere: TIAC code CEF/2 with 13 mmeeihand canvas jacket.

END OF SECTION
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PART 1 GENERAL
11 SUMMARY

1 Section Includes:

1.2

13

A Thermal insulation for piping and piping accesseirecommercial type
applications.

RELATED SECTIONS
Section 01 33 00 — Submittal Procedures.

Section 01 74 21 — Construction/Demolition WastenBtgement and Disposal

REFERENCES
American Society of Heating, Refrigeration and @onditioning Engineers (ASHRAE)

A ASHRAE Standard 90.1, Energy Efficient Design oftNBuildings Except
Low-Rise Residential Buildings (Including all Add#s).

American Society for Testing and Materials (ASTM)

A ASTM C335, Standard Test Method for Steady Statat Fleansfer Properties of
Horizontal Pipe Insulation.

2 ASTM C411, Standard Test Method for Hot-Surfacddterance of High-
Temperature Thermal Insulation.

3 ASTM C449/C449M, Standard Specification for Minef#bre-Hydraulic-
Setting Thermal Insulating and Finishing Cement.

4 ASTM C547 Standard Specification for Mineral Filitge Insulation.

5 ASTM C921, Standard Practice for Determining theperties of Jacketing
Materials for Thermal Insulation.

.6 ASTM D1784, Standard Specification for Rigid Polyyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (@PVCompounds.

Canadian General Standards Board (CGSB)

A CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Fa®laterial for Pipe, Duct
and Equipment Thermal Insulation.

2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jackettingesit, for Insulated Pipes,
Vessels and Round Ducts

Department of Justice Canada (Jus)
A Canadian Environmental Assessment Act (CEAA), c. 37

.2 Canadian Environmental Protection Act, (CEPA),2. 3
3 Transportation of Dangerous Goods Act (TDGA), c. 34
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Health Canada/Workplace Hazardous Materials InfaoneSystem (WHMIS)
A Material Safety Data Sheets.

Manufacturer's Trade Associations

A Thermal Insulation Association of Canada (TIAC)tiNaal Insulation
Standards.

Underwriters' Laboratories of Canada (ULC)

A CAN/ULC-5S102, Surface Burning Characteristics ofl@ing Materials and
Assemblies.

National Energy Code of Canada for Buildings (NECB)

DEFINITIONS

For purposes of this section:

A "CONCEALED" - insulated mechanical services in srsped ceilings and non-
accessible chases and furred-in spaces.

2 "EXPOSED" - will mean "not concealed" as definedele

TIAC ss:

A CRF: Commercial Rectangular Finish

2 CPF: Commercial Piping Finish.

SUBMITTALS

Submittals: in accordance with Section 01 33 80bmittal Procedures.

Product Data:

A Submit manufacturer's printed product literatupecsfications and datasheet in
accordance with Section 01 33 00 - Submittal Procesi 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.

Shop Drawings:

A Submit shop drawings in accordance with SectioB300 - Submittal
Procedures.

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 installatiostinctions to Owner’s

Representative.
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1.6 QUALITY ASSURANCE
1 Qualifications:
A Installer: certified in performing work of this Sam, and have at least 5 years
successful experience in this size and type ofgtppualified to standards of
TIAC.

2 Health and Safety:

A 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:

A Deliver, store and handle in accordance with mastufar's written instructions
and Section 01 61 00 - Common Product Requirements.
.2 Deliver, store and handle materials in accordante mvanufacturer's written
instructions.
3 Deliver materials to site in original factory pagkag, labeled with
manufacturer's name, address.
2 Storage and Protection:
A Protect from weather, construction traffic.
2 Protect against damage.
3 Store at temperatures and conditions required byufaaturer.
3 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

2 Place excess or unused insulation and insulatioeszory materials in
designated containers.

3 Divert unused metal materials from landfill to metcycling facility approved
by Owner’'s Representative.

4 Dispose of unused adhesive material at officiabhdaus material collections

site approved by Owner’s Representative.

PART 2 PRODUCTS
2.1 FIRE AND SMOKE RATING
1 In accordance with CAN/ULC-S102.
A Maximum flame spread rating: 25.

2 Maximum smoke developed rating: 50.
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2.2

2.3

2.4

2.5

2.6

2.7

PART 3

3.1

INSULATION

Mineral fibre specified includes glass fibre, rag&ol, slag wool.

Thermal conductivity ("k" factor) not to exceed sified values at 24C mean
temperature when tested in accordance with ASTM5C33

TIAC Code A-3: Rigid moulded mineral fibre with tacy applied vapour retarder
jacket.

1 Mineral fibre: to CAN/ULC-S702 and ASTM C547.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to CAN/ULC-S702.

INSULATION SECUREMENT

Tape: Self-adhesive, aluminum, plain reinforcedp®0 wide minimum.
Contact adhesive: Quick setting.

Canvas adhesive: Washable.

CEMENT

Thermal insulating and finishing cement:

A Hydraulic setting or air drying on mineral wool, ASTM C449/C449M.

VAPOUR RETARDER LAP ADHESIVE

Water based, fire retardant type, compatible witulation.

INDOOR VAPOUR RETARDER FINISH

Vinyl emulsion type acrylic, compatible with institan.

JACKETS
Canvas:

A 220gm/nd cotton, plain weave, treated with dilute fire retnt lagging adhesive
to ASTM C921.

2 Lagging adhesive: Compatible with insulation.

EXECUTION

MANUFACTURE’S INSTRUCTIONS

Compliance: comply with manufacturer’s written@gunendations or specifications,
including product technical bulletins, handlingyrstge and installation instructions, and
datasheet.
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3.2 PRE- INSTALLATION REQUIREMENT
A Pressure testing of piping systems and adjacempment to be complete, witnessed and
certified.
2 Surfaces to be clean, dry, free from foreign materi
3.3 INSTALLATION
A Install in accordance with TIAC National Standards.
2 Apply materials in accordance with manufacturestrurctions and this specification.
3 Use two layers with staggered joints when requimeehinal wall thickness exceeds 75
mm.
4 Maintain uninterrupted continuity and integrity\@pour retarder jacket and finishes.
A Install hangers, supports outside vapour retariseit.
5 Supports, Hangers:
A Apply high compressive strength insulation, suieafiolr service, at oversized
saddles and shoes where insulation saddles hawzantprovided.
3.4 PIPING INSULATION SCHEDULES
A Includes valves, valve bonnets, strainers, flagekfittings unless otherwise specified.
2 TIAC Code: A-3.
A1 Securements: Tape at 300 mm oc.
2 Seals: VR lap seal adhesive, VR lagging adhesive.
3 Installation: TIAC Code: 1501-C.
3 Thickness of insulation to be as listed in follogitable.
A Run-outs to individual units and equipment not exieg 4000 mm long.
2 Do not insulate exposed runouts to plumbing fixéu@rome plated piping,
valves, fittings.
Application | Temp°C | TIAC Pipe sizes (NPS) and insulation thickness (mm)
code
Run out tol |11/4t02 21/2t04 | 5t06 | 8& over
Steam upto175| A3 38 | 50 65 75 90 90
Condensate
Return 60 - 94 A-3 25 38 38 38 38 38
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Application | Temp °C | TIAC Pipe sizes (NPS) and insulation thickness (mm)
code
Run out tol | 11/4to2 21/2t04 | 5t06 | 8& over
Hot Water
Heating 60 - 94 A-3 25 38 38 38 38 38
4 Finishes:
A Exposed in mechanical rooms: canvas jacket.
2 Use vapour retarder jacket on TIAC code A-3 insatatompatible with
insulation.
3 Installation: To appropriate TIAC code CPF/1 throwgPF/5.
3.5 CLEANING
A Proceed in accordance with Section 01 74 11 — @igan
2 Upon completion and verification of performanceradtallation, remove surplus

materials, excess materials, rubbish, tools anipatgnt.

END OF SECTION
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11 SUMMARY

1.2
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Section Includes.

A Materials and installation for steel piping, vahaesl fittings for hydronic
systems in building services piping.

RELATED SECTIONS.
Section 01 33 00 - Submittal Procedures.

Section 01 35 29.06- Health and Safety Requirements

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

Section 23 05 17 - Pipe Welding.

Section 23 05 93 - Testing, Adjusting and BalandorgHVAC.

Section 23 07 19 — HVAC Piping Insulation.

REFERENCES

American Society of Mechanical Engineers (ASME).

A ASME B16.1,Gray Iron Pipe Flanges and Flangedrfg#i Classes 25, 125, and
250.

2 ASME B16.3, Malleable Iron Threaded Fittings: Cles450 and 300.

3 ASME B16.5, Pipe Flanges and Flanged Fittings: Ni®ough NPS 24
Metric/Inch Standard.

4 ASME B16.9, Factory-Made Wrought Buttwelding Figi

5 ASME B18.2.1, Square Hex, Heavy Hex and Askew Healts and Hex, Heavy
Hex, Hex Flange. Loded Head and Lag Screws (Incle§e

.6 ASME B18.2.2, Nuts for General Applications: Maahiicrew Nuts, Hex,
Square, Hex Flange, and Coupling Nuts (Inch Series)

American Society for Testing and Materials Inteioaal, (ASTM).

A ASTM A47/A47M, Standard Specification for Ferritialleable Iron Castings.

2 ASTM A53/A53M, Standard Specification for Pipe, 8tBlack and Hot-
Dipped, Zinc Coated Welded and Seamless.

3 ASTM A536, Standard Specification for Ductile Ir@astings.
4 ASTM B61, Standard Specification for Steam or Vdbrenze Castings.
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1.6

5 ASTM B62, Standard Specification for CompositioroBze or Ounce Metal
Castings.

.6 ASTM E202, Standard Test Method for Analysis ofyithe Glycols and
Propylene Glycols.

American Water Works Association (AWWA).
A AWWA C111, Rubber-Gasket Joints for Ductile-Irore8sure Pipe and Fittings.

Canadian Standards Association (CSA International).

A CSA B242, Groove and Shoulder Type Mechanical EBipeplings.
2 CAN/CSA W48, Filler Metals and Allied Materials fétetal Arc Welding.

Manufacturer's Standardization of the Valve antrigs Industry (MSS).

MSS-SP-67, Butterfly Valves.

MSS-SP-70, Cast Iron Gate Valves, Flanged and @ec&nds.
MSS-SP-71, Cast Iron Swing Check Valves FlangedTdmdaded Ends.
MSS-SP-80, Bronze Gate, Globe, Angle and Checkaglv

5 MSS-SP-85, Cast Iron Globe and Angle Valves, Fldraged Threaded Ends.

Province of Newfoundland and Labrador Boiler, Puesd/essel and Compressed Gas
Regulations.

2w ik

SUBMITTALS

Submit shop drawings in accordance with SectioB®00 — Submittal Procedures.

Closeout Submittals.

A Provide maintenance data for incorporation into madspecified in Section 01
78 00 — Closeout Submittals, and include the falhauw
A Special servicing requirements.

QUALITY ASSURANCE

Health and Safety.

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

DELIVERY, STORAGE AND HANDLING

Waste Management and Disposal.

A Separate waste materials for reuse and recycliagdnrdance with Section 01
74 21 — Construction/Demolition Waste Managemedt@isposal.
2 Remove from site and dispose of packaging mateaizsdgpropriate recycling

facilities.
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3 Collect and separate for disposal, paper, plgstilystyrene, corrugated
cardboard, packaging material in appropriate aaisihs for recycling in
accordance with Waste Management Plan.

4 Fold up metal and plastic banding, flatten and @lacdesignated area for
recycling.
PART 2 PRODUCTS
2.1 PIPE

A Steel pipe: to ASTM A53/A53M, Grade B as follows:

A To NPS 6: schedule 40.
2 NPS 8 and 10: schedule 40.

3 NPS 12 and over, 10 mm wall thickness.
2.2 PIPE JOINTS
A NPS 2 and under: screwed fittings with PTFE taplead-free pipe dope.
2 NPS 2-1/2 and over: welding fittings and flange€AN/CSA W48.

3 Flexible couplings to CSA B242 to be used wheredan drawings and on elbows
utilized on expansion joints.

4 Flanges: plain ASME, B16.1, raised face, slip-omveld neck to ASME B16.5.
5 Flange gaskets: to AWWA C111
.6 Pipe thread: taper.
g Bolts and nuts: to ASME B18.2.1 and ASME B18.2.2.
2.3 FITTINGS
A Screwed fittings: malleable iron, to ASME B16.3a63 150.

2 Pipe flanges and flanged fittings:

1 Cast iron: to ASME B16.1, Class 125.
2 Steel: to ASME B16.5.

3 Butt-welding fittings: steel, to ASME B16.9.

A4 Unions: malleable iron, to ASTM A47/A47M and ASME®&3.
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PART 3 EXECUTION
3.1 BALANCING

A Balance water systems to within plus or minus 5f%esign output.

2 Refer to Section 23 05 93 — Testing, Adjusting Bathncing for HVAC, for applicable
procedures.

END OF SECTION
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PART 1 GENERAL
11 SUMMARY

1 Section includes:

A The supply and installation of hydronic specialéggsipment.

1.2 RELATED SECTIONS
1 Section 01 33 00 — Submittal Procedures.

2 Section 01 35 29.06— Health and Safety Requirements
3 Section 01 74 21 — Construction/Demolition WastenBtgement and Disposal

4 Section 01 78 00 — Closeout Submittals.

1.3 REFERENCES
A American Society of Mechanical Engineers (ASME)

A ANSI/ASME, Boiler and Pressure Vessels Code.
2 American Society for Testing and Materials (ASTM)

A ASTM A47/A47M, Specification for Ferritic Malleableon Castings.
2 ASTM A48, Standard Specification for Gray Iron Gags.

3 ASTM A216, Standard Specification for Steel Castingarbon, Suitable for
Fusion Welding, For high Temperature Service.

4 ASTM A278M, Specification for Gray Iron Castingg feressure-Containing
Parts for Temperatures up to 345° C.

5 ASTM A516/A516M, Specification for Pressure VesBHtes, Carbon Steel, for
Moderate and Lower Temperature Service.

.6 ASTM A536, Specification for Ductile Iron Castings.
7 ASTM B62, Specification for Composition Bronze onri@@e Metal Castings.

3 Canadian Standards Association (CSA)
A CSA B51, Boiler, Pressure Vessel, and Pressuradripode.

A4 Provincial Boiler, Pressure Vessel and CompressiR&gulations.

1.4 SUBMITTALS

A Submittals in accordance with Section 01 33 00bnsittal Procedures.
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2

3
15

A
1.6

A
PART 2
2.1

A
2.2

A

2

3

4

5

.6

Product Data: Submit WHMIS MSDS — Material SafBgta Sheets.

A Submit shop drawings and product data in accordaitbeSection 01 33 00 -
Submittal Procedures.

.2 Indicate on product data expansion tanks, air yeefzarators, valves, and
strainers.

Closeout Submittals:

1 Submit maintenance data in accordance with Se6btlon8 00 — Closeout
Submittals.
QUALITY ASSURANCE

Health and Safety:

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

DELIVERY STORAGE AND DISPOSAL

Waste Management and Disposal:

A Separate waste materials for reuse and recycliagdnrdance with Section 01
74 21 — Construction/Demolition Waste Managemedt@isposal.

2 Collect and separate for disposal, paper, plgstilystyrene, corrugated
cardboard, packaging material in appropriate aa4sits for recycling in
accordance with Waste Management Plan.

PRODUCTS

CANADIAN REGISTRATION NUMBERS (CRN)

Required on all products as per Provincial Regofestiand CSA B51.

SUCTION DIFFUSER

Body: cast iron with flanged or grooved ductilenironnections 2.1 MPa.

Strainer: with built-in, disposable 1.19 mm meshytsup strainer, low pressure drop
screen and NPS 1 blowdown connection.

Permanent magnet particle trap.
Full length straightening vanes.
Pressure gauge tappings.

Adjustable support leg.
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2.3

2.4

7

.10

A1

A2

A3

Acceptable materials: ITT Bell and Gossett, Vitimawith EPDM Grade E gaskets,
Taco suction diffuser, S.A. Armstrong suction dsiu.

TRIPLE DUTY VALVE

Center-guided non-slam drip tight check valve.
Positive shut-off valve.

Calibrated system balance valve.

Straight pattern as indicated.

Flanged end connections.

Soft seat design for positive sealing.

Construction:

Body: cast iron with bronze seat.

Disc: bronze with EPDM seat insert.

Stem: stainless steel.

Spring: stainless steel.

Packing: Teflon-Graphite (Asbestos-free).

Gasket: asbestos-free.

Readout valve: brass with EPT insert, check vahe gasket.

No b wik

Maximum operating temperature: 121°C.
Maximum working pressure: 1.2 MPa.
Valve design shall permit repacking under full systpressure.

Provide complete with brass readout valves, witbgral check feature, to facilitate
taking differential pressure readings across tifecerfor accurate system balance.

Provide CV rating at 10% increments. Manufactstell supply the CV rating for read-
out of flow determination and system pressure drop.

Acceptable manufacturers: ITT Bell and GossetttAdlic with butterfly valve, Taco
multi-purpose valve, S.A. Armstrong triple duty wes.

SHELL AND TUBE HEAT EXCHANGER
Type: Shell and tube, single wall tubes, u-bendongable bundle.
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.2 Materials:
Tubes copper-20ga Shell carbon stl
Tubesheet carbon stl Baffles carbon stl
Front Heat cast iron Studs and Nutgarbon stl
Head Gasket non —asbestos Shell Gasket non-asbestos
3 Construction: Each heat exchanger is to be desjdneld, and tested in accordance with

the ASME Boiler and Pressure Vessel Code, SectitinMvision 1 and certified with
ASME UM certification designator. A manufacturedata report for pressure vessels,
from number U-1 or a manufacturer’s certificatecompliance form number U-4 as
required by the provision of the ASME Code rule®ibe furnished to the user or
designated agent upon request. This form mustgmediby a qualified inspector,
holding a National Board Commissioning when reqiieertifying that construction
conforms to the latent ASME Code for pressure uedse a minimum design metal
temperature of 40 F, a tube side working pressti86obar at 82.2°C and, a shell side
working pressure of 13.8 kPa at 103.9°C.

A4 Performance: Refer to schedule on the drawings.

5 Documentation: Each heating exchanger shall bgsHdipomplete with one copy each
of the ASME U-1 or U-3 and the manufacturer’s itlateon and operation instructions.

.6 Shipping: Each heat exchanger shall be prepareshipping firmly mounted on a
wooden skid. The skid shall be designed so asewept damage to the vessel during
transport. All vessel connections shall be capeassto prevent contamination of the
tube surfaces.

v Acceptable Product: ‘Armstrong’ No. WS-1407-200isg0r equal.

PART 3 EXECUTION
3.1 GENERAL
A Install as indicated and to manufacturer's reconuagons.
2 Install heat exchangers into existing piping syséem utilize existing relief valve and
vent piping.
3 Should deviations beyond allowable clearances ,amsgiest and follow Owner’s

Representative’s directive.

4 Check shop drawings for conformance of all tappiiegsncillaries and for equipment
operating weights.
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3.2 SUCTION DIFFUSERS
A Install on inlet to pumps having suction size geedhan 50.

END OF SECTION
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PART 1 GENERAL
11 SECTION INCLUDES

1.2

13

1.4

Materials, equipment selection, installation aradtstp for hydronic system pumps.

RELATED SECTIONS
Section 01 33 00 - Submittal Procedures.

Section 01 74 21 - Construction/Demolition Wastenkigement and Disposal
Section 01 35 29.06- Health and Safety Requirements

Section 01 78 00 - Closeout Submittals.

REFERENCES
American Society of Heating Refrigeration and Aof@itioning Engineers (ASHRAE).

A Standard 90.1, Energy Standard for Buildings Extem-Rise Residential
Buildings.

National Energy Code of Canada for Buildings (NECB)

Canadian Standards Association (CSA International).

A CAN/CSA-B214, Installation Code for Hydronic HeaiBystems.

National Electrical Manufacturer’'s Association (NBM

A NEMA MG 1, Motors and Generators.

American National Standards Institute/Hydraulicstitute (ANSI/HI)

A ANSI/HI 1.3, Rotodynamic (Centrifugal) Pumps fordign and Application.

SUBMITTALS

Submittals in accordance with Section 01 33 00 bnStial Procedures.

Submit shop drawings and product data in accordatbeSection 01 33 00 - Submittal
Procedures.

Submit manufacturer's detailed composite wiringcaas for control systems showing
factory installed wiring and equipment on packaggdipment or required for
controlling devices or ancillaries, accessories @rollers.

Submit product data of pump curves for review simgwpoint of operation.
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5 Indicate piping, valves and fittings shipped lobggackaged equipment supplier,
showing their final location in field assembly.

.6 Provide maintenance data for incorporation into maduspecified in Section 01 78 00 —
Closeout Submittals.

15 HEALTH AND SAFETY

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

1.6 WASTE MANAGEMENT AND DISPOSAL
A Separate waste material for reuse and recycliag@ordance with Section 01 74 21 —
Construction/Demolition Waste Management and Diapos

2 Remove from site and dispose of packaging mateaiadppropriate recycling facilities.

3 Collect and separate for disposal, paper, plgstilystyrene, corrugated cardboard
packaging material in appropriate on-site binsrémycling in accordance with Waste
Management Plan.

4 Separate for reuse and recycling and place in datad containers, steel, metal, plastic
waste in accordance with Waste Management Plan.

5 Fold up metal banding, flatten and place in desgpharea for recycling.
PART 2 PRODUCTS
2.1 EQUIPMENT

A Do component selection and sizing to CAN/CSA-B214.

2.2 VERTICAL IN-LINE CIRCULATORS

A Volute: cast iron radially split, with tapped opegs for venting, draining and gauge
connections, with screwed or flanged suction asdidirge connections.

2 Impeller: bronze or cast iron, dynamically balanced

3 Shaft: stainless steel with bronze sleeve beamegral thrust collar.

4 Seal assembly: outside balanced, mechanical forceeto 135°C. Flush line fittings to
include 50 micron filter and sight flow indicatdfrpump differential exceeds 200 kPa

replace filter with cyclone type separator.

5 Coupling: flexible self-aligning.
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PART 3

3.1

3.2

Motor: NEMA base, drip proof, ball bearing as pecton 23 05 13 — Common Motor
Requirements for HYAC Equipment, speed and poweéndisated in pump schedule.

Capacity: as indicated in pump schedule.
Design pressure: 1200 kPa.

Acceptable Product: Armstrong, Bell & Gossett, Tasoundfos.

EXECUTION

INSTALLATION

Ensure that pump body does not support piping oipeaent. Provide stanchions or
hangers for this purpose. Refer to manufactunestilation instructions for details.

Install volute venting pet cock in accessible |amat

Check rotation prior to start-up.

START-UP

General

A In accordance with Section 01 91 13 — General Casioming (Cx)
Requirementssupplemented as specified herein.

2 In accordance with manufacturer's recommendations.

Procedures:

A Before starting pump, check that cooling wateresystover-temperature and
other protective devices are installed and opegativ

2 After starting pump, check for proper, safe operati

3 Check installation, operation of mechanical sgadsking gland type seals.
Adjust as necessary.

A4 Check base for free-floating, no obstructions urizse.

5 Run-in pumps for 12 continuous hours.

.6 Verify operation of over-temperature and other gctve devices under low-
and no-flow condition.

7 Eliminate air from scroll casing.

.8 Adjust water flow rate through water-cooled beasing

9 Adjust alignment of piping and conduit to ensuretflexibility at all times.

.10 Eliminate cavitation, flashing and air entrainment.
A1 Adjust pump shaft seals.
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3.3

A2 Measure pressure drop across strainer when clebwidimflow rates as finally
set.

13 Replace seals if pump used to degrease systenpomip used for temporary
heat.

14 Verify lubricating oil levels.

PERFORMANCE VERIFICATION (PV) AND COMMISSIONING

General

1 In accordance with Section 01 91 13 — General Casioming (Cx)
Requirements , supplemented as specified herein.

.2 In accordance with manufacturer's recommendations.

Assumptions: These PV procedures assume that:
A Manufacturer's performance curves are accurate.
2 Valves on pump suction and discharge provide stlot-off.

Multiple Pump Installations - Series and Parallel:

A Repeat PV procedures specified above for pump pedioce and pump BHP for
combinations of pump operations.

Mark points of design and actual performance aigdesonditions as finally set upon
completion of TAB.

Commissioning Reports: In accordance with Sectib®D13 — General Commissioning
(Cx) Requirements Reports supplemented as spetifiszin. Reports to include:

END OF SECTION
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PART 1 General
11 GENERAL

1.2

13

1.4

15

1.6

This Section covers items common to Sections ofdiim 26. This section supplements
requirements of Division 1 and Division 23.

SCOPE OF WORK

This contractor to be responsible to disconnectguaupply to existing hydronic pumps
and re-connect power to replacement pumps. Codalimidh mechanical trade.

REFERENCES

Canadian Standards Association (CSA)

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

2 CAN3-C235, Preferred Voltage Levels for AC Systethi) 50,000 V.

CARE, OPERATION AND START-UP

Instruct Owner’s Representative and operating perslan the operation, care and
maintenance of systems, system equipment and canfzon

DESIGN REQUIREMENTS

Operating voltages: to CAN3-C235

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.

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.
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1.7

1.8

1.9

1.10

PART 2

2.1

2.2

5

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

CO-ORDINATION

Co-ordinate work with work of other divisions tocad conflict.

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 wipitits available for inspection at the
site at all times and present for scrutiny at gabhmeeting.

Submit record drawings within 30 days prior to stdrcommissioning.

INSPECTION OF WORK

The Owner will make periodic visits to the site idigrconstruction to ascertain
reasonable conformity to plans and specificatiarsll 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.

PRODUCTS

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.

WARNING SIGNS

As specified and to meet requirements of Electilicgppection Department and Owner’s
Representative.
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2.3

PART 3

3.1

3.2

WIRING TERMINATIONS

Lugs, terminals, screws used for termination ofnvgito be suitable for either copper or
aluminum conductors.

EXECUTION

FIELD QUALITY CONTROL

All electrical work to be carried out by qualifidésensed electricians or apprentices as
per the conditions of the Provincial Act respectingnpower vocational training and
qualification. Employees registered in a provinapprentices program shall be
permitted, under the direct supervision of a qiedificensed electrician, to perform
specific tasks — the activities permitted shalbtleéermined based on the level of training
attained and the demonstration of ability to perf@pecific duties.

The work of this division to be carried out by aattractor who holds a valid Code 1
Electrical Contractor License as issued by the iAoav

Perform tests in Accordance with this section asshand Section 01 91 13 —
Commissioning (Cx) Requirements.

CLEANING

Clean and touch up surfaces of shop-painted equipseeatched or marred during END
OF SECTION
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PART 1 GENERAL
1.1 SECTION INCLUDES
A Materials and installation for wire and box conioest
1.2 RELATED SECTIONS

A Section 26 05 00 — Common Work Results - Electrical

1.3 REFERENCES
A 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).

2 Electrical and Electronic Manufacturers' Associatd Canada (EEMAC)

A EEMAC 1Y-2, Bushing Stud Connectors and Aluminunapekrs (1200
Ampere Maximum Rating).

3 National Electrical Manufacturers Association (NEMA
PART 2 PRODUCTS
2.1 MATERIALS

A Pressure type wire connectors to: CSA C22.2 Navih, current carrying parts of
copper sized to fit copper conductors as required.

2 Fixture type splicing connectors to: CSA C22.2 N With current carrying parts of
copper sized to fit copper conductors 10 AWG os.les

3 Bushing stud connectors: to EEMAC 1Y-2 to consfst 0

A Connector body and stud clamp for stranded coppaductors.
2 Clamp for copper bar.
3 Stud clamp bolts.
4 Bolts for copper bar.
5 Sized for conductors and bars as indicated.
A4 Clamps or connectors for armoured cable, aluminbeathed cable, mineral insulated

cable, flexible conduit, non-metallic sheathed eas required to: CAN/CSA-C22.2
No.18.
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PART 3 EXECUTION
3.1 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
1 Section 26 05 20 - Wire and Box Connectors - 00014.
2 Refer to drawings for wiring type required unddfetient applications.
1.2 REFERENCES
A Canadian Standards Association (CSA)
A CSA C22.2 No .0.3, Test Methods for Electrical Wiesnd Cables.
2 CAN/CSA-C22.2 No. 131, Type TECK 90 Cable.
PART 2 PRODUCTS
2.1 BUILDING WIRES
A Conductors: stranded for 10 AWG and larger. Minimgine: 12 AWG.
2 Copper alloy conductors: size as indicated, with @dnsulation of cross-linked
thermosetting polyethylene material rated RW90 Xlapel RWU90 XLPE as indicated.
Provide RWU90 XLPE rated cable for undergroundmgriRwU90 XLPE not required
under interior floor slabs.
3 Copper conductors: size as indicated, with therasip insulation type TWH rated at
600 V, typically used for insulated ground wires.
2.2 TECK Cable
A Cable: to CAN/CSA-C22.2 No. 131.
2 Conductors:
A Grounding conductor: copper.
2 Circuit conductors: copper and ACM alloy, sizeradicated.
3 Insulation:
A Cross-linked polyethylene XLPE, rating — 600 V.
4 Inner jacket: polyvinyl chloride material.
5 Armour: interlocking aluminum, compliant to applida Building Code classification for
this project.
.6 Overall covering: thermoplastic polyvinyl chlorideaterial.
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7 Fastenings:
A One hole steel straps to secure surface cablesrb@nd smaller. Two hole steel
straps for cables larger than 50 mm.
2 Channel type supports for two or more cables a0 1Bt centers.
3 Threaded rods: 6 mm dia. to support suspended elgann
.8 Connectors:

2.3

PART 3

3.1

3.2

3.3

A Watertight and/or type approved for TECK cablejnalécated.

ARMOURED CABLES

Conductors: insulated, copper, size as indicated.
Type: AC90.
Armour: interlocking type fabricated from aluminwtmip.

Connectors: standard as required, complete witlbldasplit rings.

EXECUTION

FIELD QUALITY CONTROL

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.

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.

INSTALLATION OF BUILDING WIRES

Install wiring as follows:
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A In conduit systems in accordance with Section 2845Conduits, Fastenings
and Fittings.
3.4 INSTALLATION OF TECK CABLE 0 -1000 V
A Install cables.
A Group cables wherever possible on channels.
2 Install cable concealed, securely supported bystaad hangers.
3.5 INSTALLATION OF ARMOURED CABLES (AC-90)
A Group cables wherever possible.
2 Use permitted only for work in movable partitiomslavertical power supply drops to

lighting fixtures.

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS

1.2

PART 2

2.1

Section 01 91 13 — Commissioning (Cx) Requirements.
Section 26 05 00 — Common Work Results - Electrical

Grounding conductors for all distribution groundiiogoe insulated copper,

REFERENCES

American National Standards Institute (ANSI)/Ing# of Electrical and Electronics
Engineers (IEEE)

A ANSI/IEEE 837, Qualifying Permanent Connections dUseSubstation
Grounding.

Canadian Standards Association, (CSA)
A CAN/CSA Z32, Electrical Safety and Essential Elieelr Systems in Health

Care Facilities, where applicable.
PRODUCTS

EQUIPMENT

Grounding conductors: bare stranded copper, softand, size as indicated.
Insulated grounding conductors: green, type TW.

Non-corroding accessories necessary for groundisigs), type, size, material as
indicated, including but not necessarily limited to

A Grounding and bonding bushings.

2 Protective type clamps.

3 Bolted type conductor connectors, as required bgllauthority having
jurisdiction..

4 Bonding jumpers, straps.

5 Pressure wire connectors.
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PART 3 EXECUTION
3.1 INSTALLATION GENERAL

3.2

3.3

3.4

Install complete permanent, continuous groundirggesy including, electrodes,
conductors, connectors, accessories. Where EM3ed,uun insulated copper ground
wire in conduit.

Install connectors in accordance with manufactsii@structions.

Protect exposed grounding conductors from mechbimicay.

Use mechanical connectors for grounding connectioesjuipment provided with lugs.
Soldered joints not permitted.

Install bonding wire for flexible conduit, connedtat both ends to grounding bushing,
solderless lug, clamp or cup washer and screw.I\Nelatat bonding wire to exterior of

flexible conduit.

Make grounding connections in radial configuratomty, with connections terminating
at single grounding point. Avoid loop connections.

Bond single conductor, metallic armoured cablesatainet at supply end and load end.

SYSTEM AND CIRCUIT GROUNDING

Install system and circuit grounding connectionaeatral of primary 600 V system,
secondary 208 V system.

EQUIPMENT GROUNDING

Install grounding connections to typical equipmiactuded in, but not necessarily
limited to following list. Service equipment, trdogners, frames of motors, motor
control centres, starters, control panels, distrdoupanels.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 G@mmon Work Results - Electrical
and Section 01 19 13 — Commissioning (Cx) Requirgme

Perform ground continuity and resistance testsgusiathod appropriate to site
conditions and to approval of Owner’s Representadivd local authority having
jurisdiction over installation.

Perform tests before energizing electrical system.

Disconnect ground fault indicator during tests.
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PART 1 GENERAL
11 REFERENCES

A Canadian Standards Association (CSA)

1.2
A
2
PART 2
2.1
A
2
3
2.2
A
2

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.
CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Coibhd

.6 CAN/CSA C22.2 No. 227.3, Nonmetallic Mechanical teobion Tubing
(NMPT), a National Standard of Canada.

ol

SUBMITTALS

Product data: submit manufacturer's printed protitecature, 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

Rigid metal conduit: to CSA C22.2 No. 45, hot diggmlvanized steel threaded.
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.

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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3 Channel type supports for two or more conduits.&ini oc.
4 Threaded rods, 6 mm dia., to support suspendechelsan
2.3 CONDUIT FITTINGS
A Fittings: manufactured for use with conduit spexdfiCoating: same as conduit.
2 Factory "ells" where 90 45° or 22.5° bends are required for 25 mm and larger conduits.
3 Ensure conduit bends other than factory “ells”rasele with an approved bender.
Making offsets and other bends by cutting and reng 90 degree bends are not
permitted.
4 Connectors and couplings for EMT. Steel set-scyge,tsize as required.
2.4 FISH CORD
A Polypropylene.
PART 3 EXECUTION
3.1 MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written m@ooendations or specifications,
including product technical bulletins, handlingyrsige and installation instructions, and
datasheets.
3.2 INSTALLATION
A 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.
2 Install conduits to conserve headroom in exposedtions and cause minimum
interference in spaces through which they pass.
3 Conceal conduits except in mechanical and ele¢saice rooms and in unfinished
areas.
4 Surface mount conduits except in finished areassondicated.
5 Use rigid hot dipped galvanized steel threaded eibridr exposed work below 2.4 m

above finished floor.
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.6 Use epoxy coated conduit underground in corrosigasaand where exposed to exterior
elements. (ie: pole mounted service entrance cts)dui

g Use electrical metallic tubing (EMT) except in cashcrete and above 2.4 m not subject
to mechanical injury, as well as concealed workasonry construction.

.8 Use flexible metal conduit for connection to motorsiry areas connection to recessed
incandescent fixtures without a prewired outlet bornection to surface or recessed
fluorescent fixtures work in movable metal partiiso

9 Bend conduit cold. Replace conduit if kinked ottBaed more than 1/10th of its original
diameter.

.10 Mechanically bend steel conduit over 19 mm dia.

A1 Field threads on rigid conduit must be of suffitiEsmgth to draw conduits up tight.

A2 Install fish cord in empty conduits.

.13 Remove and replace blocked conduit sections. Das@iiquids to clean out conduits.

14 Dry conduits out before installing wire.

3.3 SURFACE CONDUITS

A Run parallel or perpendicular to building lines.

2 Locate conduits behind infrared or gas fired heatgth 1.5 m clearance.

3 Run conduits in flanged portion of structural steel

A4 Group conduits wherever possible on suspended efann

5 Do not pass conduits through structural memberspbas indicated.

.6 Do not locate conduits less than 75 mm parallstéam or hot water lines with
minimum of 25 mm at crossovers.

3.4 CLEANING
A Proceed in accordance with Section 01 74 11 — @lgan
2 On Completion and verification of performance ddtailation, remove surplus materials,

excess materials rubbish, tools and equipment.

END OF SECTION
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PART 1 GENERAL
11 RELATED SECTIONS

1.2

13

1.4

15

Section 01 78 00 — Closeout Submittals.
Section 01 91 13 — General Commissioning (Cx) Reguents.
Section 26 05 00 — Common Work Results - Electrical

REFERENCES
Canadian Standards Association (CSA)

A CSA C22.2N0.248.12 , Low Voltage Fuses Part 12s€R (Bi-National
Standard with, UL 248-12 (1st Edition).

SUBMITTALS

Submit fuse performance data characteristics foln éase type and size above 600 A.
Performance data to include: average melting tinreenit characteristics.

DELIVERY AND STORAGE

Ship fuses in original containers.

Do not ship fuses installed in switchboard.

Store fuses in original containers in storage caetliimoisture free location.

MAINTENANCE MATERIALS

Provide maintenance materials in accordance withi@e01 78 00 - Closeout
Submittals.

Three spare fuses of each type and size installed.

PRODUCTS

FUSES GENERAL

Fuse type references J1. have been adopted fam tisie specification.

Fuses: product of one manufacturer for entire jgtoje
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2.2

PART 3

3.1

FUSE TYPES
Class J fuses (formerly HRCI- J).

A Type J1, time delay, capable of carrying 500% sfdted current for 10 s
minimum.

2 Type J2, fast acting.

EXECUTION

INSTALLATION

Install fuses in mounting devices immediately befenergizing circuit. Ensure correct
fuses fitted to physically matched mounting devices

A Install Class R rejection clips for HRCI-R fuses.

Ensure correct fuses fitted to assigned electdicauit.

END OF SECTION
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