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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 WORK SEQUENCE

1 Construct Work in stages to accommodate Owner's continued use of premises during
construction.

2 Co-ordinate Progress Schedule and the exterior temperature for each step.
3 Required stages:
1 Humidificators.

2 Heating coils.
3 Cooling coils.
A4 Thermal insulation.

4 The Departmental Representative may, within a period of 48 hours, shift the work that require to
stop the ventilation systems.

5 Maintain fire access/control.

1.038 CONTRACTOR USE OF PREMISES

1 Restricted use of site until Substantial Performance.

2 Limit use of premises for Work, for storage, and for access, to allow:
A Owner occupancy.

3 Co-ordinate use of premises under direction of Departmental Representative.

A4 Obtain and pay for use of additional storage or work areas needed for operations under this
Contract.

5 Remove or alter existing work to prevent injury or damage to portions of existing work which
remain.

.6 At completion of operations condition of existing work: equal to or better than that which existed

before new work started.
1.04 DEPARTMENTAL REPRESENTATIVE OCCUPANCY

1 The Departmental Representative will occupy premises during entire construction period for
execution of normal operations.

2 Co-operate with the Departmental Representative in scheduling operations to minimize conflict
and to facilitate Owner usage.
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1.05 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING

1 Execute work with least possible interference or disturbance to building operations, occupants
and normal use of premises. Arrange with Departmental Representative to facilitate execution of
work.

2 Use only dumbwaiters, escalators existing in building for moving workers and material.
| Protect walls of passenger elevators, to approval of Departmental Representative prior to
use.
2 Accept liability for damage, safety of equipment and overloading of existing equipment.

1.06 EXISTING SERVICES

| Notify, Departmental Representative and utility companies of intended interruption of services
and obtain required permission.

2 Establish location and extent of service lines in area of work before starting Work. Notify
Departmental Representative of findings.

3 Submit schedule to and obtain approval from Departmental Representative for any shut-down or
closure of active service or facility including power and communications services. Adhere to
approved schedule and provide notice to affected parties.

4 Provide temporary services to maintain critical building and tenant systems.

5 Where unknown services are encountered, immediately advise Departmental Representative and
confirm findings in writing.

.6 Protect, relocate or maintain existing active services. When inactive services are encountered, cap
off in manner approved by authorities having jurisdiction.

7 Record locations of maintained, re-routed and abandoned service lines.
1.07 DOCUMENTS REQUIRED

1 Maintain at job site, one copy each document as follows:
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 Related Documents.
Other documents as specified.

RPRrooo~NoOUIhwN R
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2 PRODUCTS
201 NOTUSED

A Not used.

3 EXECUTION
3.01 NOTUSED
A Not used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 USE OF SITE AND FACILITIES

1 Execute work with least possible interference or disturbance to normal use of premises. Make
arrangements with Departmental Representative to facilitate work as stated.

2 Where security is reduced by work provide temporary means to maintain security.

3 Departmental Representative will assign sanitary facilities for use by Contractor's personnel.
Keep facilities clean.

A4 Use only elevators, dumbwaiters, or stairs existing in building for moving workers and material.
| Protect walls of passenger elevators, to approval of Departmental Representative prior to
use.
2 Accept liability for damage, safety of equipment and overloading of existing equipment.
5 Closures: protect work temporarily until permanent enclosures are completed.

1.03 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING

1 Execute work with least possible interference or disturbance to building operations and normal
use of premises. Arrange with Departmental Representative to facilitate execution of work.

1.04 SPECIAL REQUIREMENTS

1 The work requiring discontinuation of ventilation systems shall be made during the weekends, so
Friday 18 pm to Monday 6 am. Coordinate with the Departmental’s Representative.

2 Carry out noise generating Work Monday to Friday from 18:00 to 07:00 hours and on Saturdays
and Sundays, between 8:00 to 17:00.

3 Submit schedule in accordance with Section 01 32 16.07 - Construction Progress Schedule - Bar
(GANTT) Chart.
4 Ensure Contractor's personnel employed on site become familiar with and obey regulations

including safety, fire, traffic and security regulations.
5 Keep within limits of work and avenues of ingress and egress.

.6 Ingress and egress of Contractor vehicles at site is limited to parking and circulation’s way the
vehicules on the campus.

T Deliver materials outside of peak traffic hours between 13:00 to 17:00 unless otherwise approved
by Departmental Representative.
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1.05 SECURITY

1 Where security has been reduced by Work of Contract, provide temporary means to maintain
security.
2 Security clearances:
1 Personnel employed on this project will be subject to security check. Obtain clearance, as
instructed, for each individual who will require to enter premises.
2 Obtain requisite clearance, as instructed, for each individual required to enter premises.
3 Personnel will be checked daily at start of work shift and provided with pass which must
be worn at all times. Pass must be returned at end of work shift and personnel checked
out.

1.06 BUILDING SMOKING ENVIRONMENT

| Comply with smoking restrictions. Smoking is not permitted.

2 PRODUCTS
201 NOTUSED

A Not Used.

3 EXECUTION
3.01 NOTUSED
1 Not Used.
END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 ADMINISTRATIVE

1 Schedule and administer project meetings throughout the progress of the work at the call of
Departmental Representative.

2 Representative of Contractor, Subcontractor and suppliers attending meetings will be qualified
and authorized to act on behalf of party each represents.

1.03 PRECONSTRUCTION MEETING

1 Within 15 days after award of Contract, the Departmental Representative will request a meeting
of parties in contract to discuss and resolve administrative procedures and responsibilities.

2 Departmental Representative, Contractor, major Subcontractors, field inspectors and supervisors
will be in attendance.
2 PRODUCTS
201 NOTUSED

A Not Used.

3 EXECUTION
3.01 NOTUSED
A Not Used.

END OF SECTION
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1.01

1.02

1.03

GENERAL

RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

DEFINITIONS

1 Activity: element of Work performed during course of Project. Activity normally has expected
duration, and expected cost and expected resource requirements. Activities can be subdivided into
tasks.

2 Bar Chart (GANTT Chart): graphic display of schedule-related information. In typical bar
chart, activities or other Project elements are listed down left side of chart, dates are shown across
top, and activity durations are shown as date-placed horizontal bars. Generally Bar Chart should
be derived from commercially available computerized project management system.

3 Baseline: original approved plan (for project, work package, or activity), plus or minus approved
scope changes.

A4 Construction Work Week: Monday to Sunday, inclusive, will provide seven day work week and
define schedule calendar working days as part of Bar (GANTT) Chart submission.

5 Duration: number of work periods (not including holidays or other nonworking periods) required
to complete activity or other project element. Usually expressed as workdays or workweeks.

.6 Master Plan: summary-level schedule that identifies major activities and key milestones.

T Milestone: significant event in project, usually completion of major deliverable.

.8 Project Schedule: planned dates for performing activities and the planned dates for meeting
milestones. Dynamic, detailed record of tasks or activities that must be accomplished to satisfy
Project objectives. Monitoring and control process involves using Project Schedule in executing
and controlling activities and is used as basis for decision making throughout project life cycle.

9 Project Planning, Monitoring and Control System: overall system operated by Departmental

Representative to enable monitoring of project work in relation to established milestones.

REQUIREMENTS

1

Ensure Master Plan and Detail Schedules are practical and remain within specified Contract
duration.

Plan to complete Work in accordance with prescribed milestones and time frame.

Limit activity durations to maximum of approximately 3 working days, to allow for progress
reporting.

Ensure that it is understood that Award of Contract or time of beginning, rate of progress, Interim
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Certificate and Final Certificate as defined times of completion are of essence of this contract.
1.04 ACTION AND INFORMATIONAL SUBMITTALS
1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Submit to Departmental Representative within 14 working days of Award of Contract Bar
(GANTT) Chart as Master Plan for planning, monitoring and reporting of project progress.

3 Submit Project Schedule to Departmental Representative within 5 working days of receipt of
acceptance of Master Plan.

1.05 PROJECT MILESTONES

A Project milestones form interim targets for Project Schedule.
1 Interim Certificate (Substantial Completion) within 245 working days of Award of
Contract date.

1.06 MASTER PLAN

A Structure schedule to allow orderly planning, organizing and execution of Work as Bar Chart
(GANTT).

2 Departmental Representative will review and return revised schedules within 5 working days.

3 Revise impractical schedule and resubmit within 5 working days.

A4 Accepted revised schedule will become Master Plan and be used as baseline for updates.

1.07 PROJECT SCHEDULE

1 Develop detailed Project Schedule derived from Master Plan.
2 Ensure detailed Project Schedule includes as minimum milestone and activity types as follows:
1 Award.

2 Shop Drawings, Samples.

3 Permits.

4 Mobilization.

5 Interior Architecture (Walls, Floors and Ceiling).
.6 Plumbing.

7 Electrical.

8 Piping.

9 Controls.

10 Heating, Ventilating, and Air Conditioning.
A1 Testing and Commissioning.

12 Supplied equipment long delivery items.

A3 Engineer supplied equipment required dates.

1.08 PROJECT SCHEDULE REPORTING

1 Update Project Schedule on weekly basis reflecting activity changes and completions, as well as
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activities in progress.

2 Include as part of Project Schedule, narrative report identifying Work status to date, comparing
current progress to baseline, presenting current forecasts, defining problem areas, anticipated
delays and impact with possible mitigation.

1.09 PROJECT MEETINGS

| Discuss Project Schedule at regular site meetings (each two weeks), identify activities that are
behind schedule and provide measures to regain slippage. Activities considered behind schedule
are those with projected start or completion dates later than current approved dates shown on
baseline schedule.

2 Weather related delays with their remedial measures will be discussed and negotiated.

2 PRODUCTS
201 NOT USED

A Not used.

3 EXECUTION
3.01 NOTUSED
A Not used.

END OF SECTION






Restoration of ventilation systems SF-03 and SF-04 SECTION 01 3300

N° File : R.069802.001 Submittal Procedures
Page 1
Revision : 0

1 GENERAL

1.01 RELATED REQUIREMENTS

1

Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1

No used.

1.03 ADMINISTRATIVE

1

.10

Submit to Departmental Representative submittals listed for review. Submit promptly and in
orderly sequence to not cause delay in Work. Failure to submit in ample time is not considered
sufficient reason for extension of Contract Time and no claim for extension by reason of such
default will be allowed.

Do not proceed with Work affected by submittal until review is complete.
Present shop drawings, product data, samples and mock-ups in SI Metric units.
Where items or information is not produced in SI Metric units converted values are acceptable.

Review submittals prior to submission to Departmental Representative. This review represents
that necessary requirements have been determined and verified, or will be, and that each submittal
has been checked and co-ordinated with requirements of Work and Contract Documents.
Submittals not stamped, signed, dated and identified as to specific project will be returned
without being examined and considered rejected.

Notify Departmental Representative, in writing at time of submission, identifying deviations from
requirements of Contract Documents stating reasons for deviations.

Verify field measurements and affected adjacent Work are co-ordinated.

Contractor's responsibility for errors and omissions in submission is not relieved by Departmental
Representative's review of submittals.

Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Departmental Representative review.

Keep one reviewed copy of each submission on site.

1.04 SHOP DRAWINGS AND PRODUCT DATA

1

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

Submit drawings stamped and signed by professional engineer registered or licensed in Province
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of Quebec.
A4 Indicate materials, methods of construction and attachment or anchorage, erection diagrams,

connections, explanatory notes and other information necessary for completion of Work. Where
articles or equipment attach or connect to other articles or equipment, indicate that such items
have been co-ordinated, regardless of Section under which adjacent items will be supplied and
installed. Indicate cross references to design drawings and specifications.

5 Allow 14 days for Departmental Representative's review of each submission.

.6 Adjustments made on shop drawings by Departmental Representative are not intended to change
Contract Price. If adjustments affect value of Work, state such in writing to Departmental
Representative prior to proceeding with Work.

T Make changes in shop drawings as Departmental Representative may require, consistent with
Contract Documents. When resubmitting, notify Departmental Representative in writing of
revisions other than those requested.

8 Accompany submissions with transmittal letter, in duplicate, containing:

A1 Date.

2 Project title and number.

3 Contractor's name and address.

4 Identification and quantity of each shop drawing, product data and sample.

5 Other pertinent data.

9 Submissions include:

1 Date and revision dates.

2 Project title and number.

3 Name and address of:

1 Subcontractor.
2 Supplier.
3 Manufacturer.

A4 Contractor's stamp, signed by Contractor's authorized representative certifying approval
of submissions, verification of field measurements and compliance with Contract
Documents.

5 Details of appropriate portions of Work as applicable:

A1 Fabrication.

2 Layout, showing dimensions, including identified field dimensions, and
clearances.

3 Setting or erection details.

4 Capacities.

5 Performance characteristics.

.6 Standards.

4 Operating weight.

.8 Wiring diagrams.

9 Single line and schematic diagrams.

10 Relationship to adjacent work.

10 After Departmental Representative's review, distribute copies.
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A1

12

13

14

15

.16

A7

18

19
.20

21

22

Submit electronic copy of shop drawings for each requirement requested in specification Sections
and as Departmental Representative may reasonably request.

Submit 6 paper copies and 1 electronic copy of product data sheets or brochures for requirements
requested in specification Sections and as requested by Departmental Representative where shop
drawings will not be prepared due to standardized manufacture of product.

Submit 6 paper copies and 1 electronic copy of test reports for requirements requested in

specification Sections and as requested by Departmental Representative.

A Report signed by authorized official of testing laboratory that material, product or system
identical to material, product or system to be provided has been tested in accord with
specified requirements.

2 Testing must have been within 3 years of date of contract award for project.

Submit 6 paper copies and 1 electronic copy of certificates for requirements requested in

specification Sections and as requested by Departmental Representative.

1 Statements printed on manufacturer's letternead and signed by responsible officials of
manufacturer of product, system or material attesting that product, system or material
meets specification requirements.

2 Certificates must be dated after award of project contract complete with project name.

Submit 6 paper copies and 1 electronic copy of manufacturers instructions for requirements

requested in specification Sections and as requested by Departmental Representative.

1 Pre-printed material describing installation of product, system or material, including
special notices and Material Safety Data Sheets concerning impedances, hazards and
safety precautions.

Submit 6 paper copies and 1 electronic copy of Manufacturer's Field Reports for requirements
requested in specification Sections and as requested by Departmental Representative.

Documentation of the testing and verification actions taken by manufacturer's representative to
confirm compliance with manufacturer's standards or instructions.

Submit 6 paper copies and 1 electronic copy of Operation and Maintenance Data for requirements
requested in specification Sections and as requested by Departmental Representative.

Delete information not applicable to project.
Supplement standard information to provide details applicable to project.

If upon review by Departmental Representative, and no errors or omissions are discovered or if
only minor corrections are made, copies will be returned and fabrication and installation of Work
may proceed. If shop drawings are rejected, noted copy will be returned and resubmission of
corrected shop drawings, through same procedure indicated above, must be performed before
fabrication and installation of Work may proceed.

The review of shop drawings by Public Works and Government Services Canada (PWGSC) is for

sole purpose of ascertaining conformance with general concept.

1 This review shall not mean that PWGSC approves detail design inherent in shop
drawings, responsibility for which shall remain with Contractor submitting same, and
such review shall not relieve Contractor of responsibility for errors or omissions in shop
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drawings or of responsibility for meeting requirements of construction and Contract
Documents.

2 Without restricting generality of foregoing, Contractor is responsible for dimensions to be
confirmed and correlated at job site, for information that pertains solely to fabrication
processes or to techniques of construction and installation and for co-ordination of Work
of sub-trades.

1.05 SAMPLES

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

2 Deliver samples prepaid to Departmental Representative's business address.

3 Notify Departmental Representative in writing, at time of submission of deviations in samples
from requirements of Contract Documents.

4 Where colour, pattern or texture is criterion, submit full range of samples.

5 Adjustments made on samples by Departmental Representative are not intended to change

Contract Price. If adjustments affect value of Work, state such in writing to Departmental
Representative prior to proceeding with Work.

.6 Make changes in samples which Departmental Representative may require, consistent with
Contract Documents.

T Reviewed and accepted samples will become standard of workmanship and material against
which installed Work will be verified.

1.06 MOCK-UPS
1 Erect mock-ups in accordance with 01 45 00 - Quality Control.
1.07 PHOTOGRAPHIC DOCUMENTATION

1 Submit electronic and hard copy of colour digital photography in jpg format, monthly with
progress statement and as directed by Departmental Representative.

2 Project identification: name and number of project and date of exposure indicated.
3 Number of viewpoints: 2 locations.
1 Viewpoints and their location as determined by Departmental Representative.
A4 Frequency of photographic documentation: as directed by Departmental Representative.
A Upon completion of: framing and services before concealment, of Work, and as directed

by Departmental Representative.
1.08 CERTIFICATES AND TRANSCRIPTS
A Immediately after award of Contract, submit Workers' Compensation Board status.

2 Submit transcription of insurance immediately after award of Contract.
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2 PRODUCTS
201 NOTUSED

A Not Used.

3 EXECUTION
3.01 NOTUSED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1

Are applicable to this Section the general conditions of the contract, including the general clauses,

the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1

2

3

Canada Labour Code, Part 2, Canada Occupational Safety and Health Regulations

Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).

Province of Quebec
| An Act Respecting Occupational Health and Safety, R.S.Q..

1.03 ACTION AND INFORMATIONAL SUBMITTALS

1
2

Make submittals in accordance with Section 01 33 00 - Submittal Procedures.

Submit to Departmental Representative, the CSST and the «Association paritaire en santé et
sécurité du secteur de la construction» (ASP Construction) the site-specific safety program, as
outlined in 1.8 at least 10 days prior to start of work. The Contractor must review his program
during the course of the project if any change occurs in work methods or site conditions. The
Departmental Representative may, after receiving the program or at any time during the project,
ask the Contractor to update or modify the program in order to better reflect the reality of the
construction site and activities. The Contractor must make the required changes before work
begins.

Submit to Departmental Representative the site inspection sheet, duly completed, at the intervals
indicated in 1.13.1.

Submit to Departmental Representative within 24 hours a copy of any inspection report,
correction notice or recommendation issued by federal or provincial inspectors.

Submit to Departmental Representative within 24 hours an investigation report for any accident
involving injury and any incident exposing a potential hazard.

Submit to Departmental Representative all safety data sheets for hazardous material to be used at
the site at least three days before they are to be used.

Submit to Departmental Representative copies of all training certificates required for application
of the safety program, in particular:

1 General construction site safety and health courses

2 First aid in the workplace and cardiopulmonary resuscitation
3 Work likely to release asbestos dust;

4 Work in confined spaces;
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5 Lockout procedures;
.6 Wearing and fitting of individual protective gear;
7 Forklift truck;
8 Positioning platform;
9 Any other requirement of Regulations or the safety program.

1.04

1.05

.10

A1

A2

A3

Medical examinations : Wherever legislation, regulations, directives, specification or a safety
program require medical examinations, Contractor must:

A1 Prior to start-up, submit to Departmental Representative certificates of medical
examination for all concerned supervisory staff and employees who will be on duty when
the site opens.

2 2 Thereafter, submit without delay certificates of medical examination for any
newly hired concerned personnel as and when they start work at the site.

Emergency plan : The emergency plan, as defined in 1.8.3, shall be submitted to Departmental
Representative at the same time as the site-specific safety program.

Notice of site opening : Notice of site opening shall be submitted to the Commission de la santé et
de la sécurité du travail before work begins . A copy of such notice shall be submitted to
Departmental Representative at the same time and another posted in full view at the site. During
demobilization, a notice of site closing shall be submitted to the CSST, with copy to
Departmental Representative.

Plans and certificates of compliance : Submit to the CSST and to Departmental Representative a
copy signed and sealed by Departmental Representative of all plans and certificates of
compliance required pursuant to the Construction Safety Code (S-2.1, r. 6), or by any other
legislation or regulation or by any other clause in the specifications or in this contract. Copies of
these documents must be on hand at the site at all times.

Certificate of compliance delivered by the CSST: The certificate of compliance is a document
delivered by the CSST confirming that the contractor is in rule with the CSST, i.e. that he had pay
out all the benefits concerning this contract. This document must be delivered to Departmental
Representative at the end of the work.

Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 02 81 01 -
Hazardous Materials.

FILING OF NOTICE

1 File Notice of Project with Provincial authorities prior to beginning of Work.

SAFETY ASSESSMENT

1 Perform site specific safety hazard assessment related to project.

2 The contractor must plan and organize work so as to eliminate hazards at source or promote

mutual protection so that reliance on individual protective gear can be kept to a minimum. Where
individual protection against falling is required, workers shall use safety harness that meets
standard Can - CSA- Z-259.10 - M90. Safety belts shall not be used as protection against
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falling.
3 Equipment, tools and protective gear which cannot be installed, fitted or used without

1.06

1.07

1.08

1.09

1.10

1.11

compromising the health or safety of workers or the public shall be deemed inadequate for the
work to be executed.

A4 For use of equipment for lifting persons or materials, ensure that the inspections required by the
standards are met and be able to provide a copy of certificates of inspection upon request of
Representative of the Ministry.

MEETINGS

A Schedule and administer Health and Safety meeting with Departmental Representative prior to

commencement of Work.

REGULATORY REQUIREMENTS

1

2

Do Work in accordance with Section 01 41 00 - Regulatory Requirements.

Comply with all legislation, regulations and standards applicable to the site and its related
activities.

GENERAL REQUIREMENTS

1

Develop written site-specific Health and Safety Plan based on hazard assessment prior to
beginning site Work and continue to implement, maintain, and enforce plan until final
demobilization from site. Health and Safety Plan must address project specifications.

Departmental Representative may respond in writing, where deficiencies or concerns are noted
and may request re-submission with correction of deficiencies or concerns.

RESPONSIBILITY

1

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

Comply with and enforce compliance by employees with safety requirements of Contract
Documents, applicable federal, provincial, territorial and local statutes, regulations, and
ordinances, and with site-specific Health and Safety Plan.

COMPLIANCE REQUIREMENTS

1

Comply with Occupational Health and Safety Act, Industrial and Commercial Establishments
Regulation, applicable.

UNFORSEEN HAZARDS

1

When unforeseen or peculiar safety-related factor, hazard, or condition occur during performance
of Work, follow procedures in place for Employee's Right to Refuse Work in accordance with
Acts and Regulations of Province having jurisdiction and advise Departmental Representative



Restoration of ventilation systems SF-03 and SF-04 SECTION 01 35 29.06
N° File : R.069802.001 Health and Safety Requirements

Page 4
Revision : 0

verbally and in writing.
1.12 POSTING OF DOCUMENTS
1 Ensure applicable items, articles, notices and orders are posted in conspicuous location on site in
accordance with Acts and Regulations of Province having jurisdiction, and in consultation with
Departmental Representative.

1.13 CORRECTION OF NON-COMPLIANCE

1 Immediately address health and safety non-compliance issues identified by authority having
jurisdiction or by Departmental Representative.

2 Provide Departmental Representative with written report of action taken to correct
non-compliance of health and safety issues identified.

3 Departmental Representative may stop Work if non-compliance of health and safety regulations
is not corrected.

1.14 WORK STOPPAGE

| Give precedence to safety and health of public and site personnel and protection of environment
over cost and schedule considerations for Work.

2 PRODUCTS
201 NOT USED

A Not used.

3 EXECUTION
3.01 NOTUSED
A Not used.

END OF SECTION
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1 GENERAL

1.01 RELALED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

A Health Canada, Construction-related Nosocomial Infections in Patients in Health Care Facilities :
Decreasing the Risk of Aspergillus, Legionella and Other Infections, Volume 27S2, July 2001

2 Canadian Standards Association (ACNOR)
1 Special requirements for Heating, Ventilation and Air conditioning (HVAC) systems in
Health Care Facilities, Document Z317.2-01

3 Definitions :
1 Short duration activities : activities lasting a maximum of 30 minutes.
2 Long duration activities : activities performed in more than one work shift.
3 Aspergillus : A genus of fungi found in soil, water, decaying vegetation, and damp

material. The fungal spores proliferate on dead organic debris and can remain viable for
months in dry locations. One of the two microorganism genus that were most often
responsible for construction related nosocomial infections.

A4 Legionella : A genus of gram-negative bacteria found in soil, water and dust. One of the
two microorganisms genus that were most often responsible for construction related
nosocomial infections.

5 Construction site surveillance : Organization or individual commissioned by the
Proprietor to ensure respect of prescriptions in the present section.
.6 Activities that generate low levels of dust : These include, but are not limited to, activities

that require access to chase spaces, cutting of walls or ceilings where dust migration can
be controlled for the installation/repairs of minor electrical work, ventilation components,
telephone wires or computer cables, and sanding of walls for painting or wall covering to
only repair small patches. It also includes plumbing activities.

T Activities that generate moderate levels of dust : These include, but are not limited to,
activities that require sanding of walls for painting or wall covering, removal of
floor-coverings, ceiling tiles and casework, new wall construction, minor duct work or
electrical work above ceilings, major cabling activities. It also includes some plumbing
activities.

.8 Construction Activity and Risk Group Matrix : Classification method for construction
activities according to required precautions for reducing activity induced risks, while
considering specific vulnerability of patients (according to Health Canada guide in
paragraph 1.4 References).

1.03 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals: in accordance with Section 01 33 00 — Submittal Procedures.
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1.04 REQUIRED TRAINING

1 All workers and foremen working on Part 3 construction site must assist a Training and
Information Session organized by the Engineer. This Training and Information Session has a
2-hour duration and is meant to educate workers about problems related to nosocomial infections.
The information subjects are :

Impact of construction activities on nosocomial infections

Patient-safe work procedures

Traffic and waste disposal patterns

Enclosures and personal protective equipment

Materials and ventilation systems protection

Dust control

ocoulh wiN

1.05 REQUIREMENTS ON ANY SYSTEM AND ANY BREAKDOWN COMPONENTS TO INSTALL

A The Contractor must pay special attention to all ventilation systems/components cleanliness :

1 All ventilation components (units, ducts, final units, grates, diffusers and others) stored
on site must be delivered clean, smooth, non-porous, without internal insulation and free
of oil and dirtiness. If an internal insulation exist, it must be designed in order to prevent
microbial growth in accordance with “Mold Growth and Humidity Test” in UL 181,
ASTM C 1338, and to withstand erosion in accordance with “Erosion test” in UL 181.
These two tests are specified in the standard ASHRAE 62.1-2004.

2 All ventilation components that are stored on site before their installation must be sealed
and airtight, in order to avoid any settling of dust or dirtiness on their internal surfaces.

2 Specifications of Systems Delivered on Work Site:

A All ventilation components (units, ducts, final units, grates, diffusers and others) must be
ordered from supplier clean, smooth, non-porous, without internal insulation (save
exceptions, see 1.8.1.1 above) and free of oil and dirtiness.

2 All ventilation components/equipment that are used in conditions allowing
condensation/humidity formation or build-up must be composed of corrosion-proof
materials and equipped with drains.

3 Ventilation components present a design that will allow constant water drainage (water
coming from outdoor air or condensation). Drainage pans must be composed of
corrosion-proof materials and present a double slope, i.e. from the middle toward both
sides of the pan.

4 Ductmate or Nailor access doors, or equivalent brand, quality and airtightness, with a
minimal size of 450 mm x 350 mm must be installed every 15 metres of ductwork.

3 The contractor must provide before the beginning of the works for approval by the Department
Representative, the method that will be used to isolated the ventilation ducts coming out of the
site in order to avoid the spread of dust or other contaminants during the works, as it’s required to
isolate the site from the rest of the building.

1.06 REQUIREMENT FOR MINERS WORK ON A FLOOR WITH PATIENTS

a1 Construction/Demolition Site limits and Enclosure :
A1 Small scale, short duration activities create minimal dust. These include, but are not
limited to, activities that require access to chase spaces, cutting of walls or ceilings where
dust migration can be controlled for the installation/repairs of minor electrical work,
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ventilation components, telephone wires or computer cables, and sanding of walls for
painting or wall covering to only repair small patches. It also includes plumbing that
requires disruption to the water supply of more than one patient care area (e.g. > 2 rooms)
for less than 30 minutes.

2 The Contractor must install an airtight enclosure that will prevent dust migration into
other rooms and floors. An anteroom must be built in the airtight enclosure entrance. The
impermeable dust barrier is erected from true ceiling (includes area above false ceilings)
to the floor consisting of 2 layers of 6 mil polyethylene or Sheetrock.

3 An airtight enclosure under vacuum must be erected on both sides of a surface (wall,
ceiling or floor) which is to be drilled, each time one side of the surface to be drilled is in
an area with patient.

4 Small-scale activities : Contractor must erect a polyethylene enclosure, in conformance
with Appendix 1 specifications. The same material may be used to cover the equipment
that will remain in place during activities.

5 Long term activities : When a long term activity enclosure has to be erected (partition
specifications are described in Appendix 1), the contractor must install a temporary
polyethylene enclosure similar to the one described in Small scale activities (see
paragraph above) before erecting the enclosure that will isolate the
construction/demolition site.

2 Maintaining Vacuum Conditions

The Contractor must install ventilation equipment in airtight enclosures as follows :

1 Install a fan that will deliver enough power to maintain vacuum (negative pressure)
conditions within the entire construction/demolition site, even when access doors are
open.

2 Evacuate the air in construction/demolition site outside the building with a fan than is
equipped with an HEPA filter before exhaust.

3 Equip exhaust system with a pressure gauge that will provide differential pressure

between both sides of the HEPA filter. The pressure gauge reading must be accessible for
real-time viewing, at any time. Pressure within the enclosure must at any time be lower
than -1 Pa, in comparison with adjacent rooms. Replace HEPA filter with a new filter
every time that the gauge reads a vacuum that is less than 1 Pa.

3 Isolation of Work Site
The Contractor must implement the following measures within the worksite :
1 Block tightly all ventilation grates (air supply, return and exhaust traps) in work site.
2 Seal all windows, doors and other openings, even the smallest, (electrical power sockets,

stairways, elevator/piping/ventilation shafts) within a small-scale activity work site. All
openings must be sealed with polyethylene and duct tape.

3 Block all the wall openings. These wall openings must be sealed with polyethylene and
duct tape.

4 Salubrity Measures
A The Contractor must carry out a complete HEPA vacuum cleaning of walls, ceilings,
floors and all other surfaces in work site, after each work shift that precedes an
occupation of the area/floor by patients.

5 Traffic Patterns
In conformance with instructions provided in architectural drawings and specifications, the
Contractor must establish traffic patterns as follows :
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Determine circulation paths (elevators and corridors to use, etc.) for workers and waste
removal, in order to reduce, as much as possible, chances for dust to disperse. Traffic
patterns must be submitted to the Department Representative for approval before
activities begin, and must avoid the basal area of the building.

Only the sanitation installations put available to workers may be used by them. The
Contractor is responsible to put the devices necessary to confine these areas, as it’s ask
for the construction sites, with enclosure, indication advice and cleaning, restored at the
end of the work, etc.

Seal clean elevators that are reserved for patients, if these are in contact with a
small-scale activity site, and plan their locking for the whole duration of small-scale
activities.

For long term (several days) small scale activities, install soaking pans equipped with an
anti-dust mat saturated with disinfectant (Presept) an the entrance to the work site (in
anteroom, if an airtight enclosure is erected). Mat size must be at least 61 cm X 92 cm
(24 in X 36 in). Two mats are required : one inside, one outside the enclosure. These mats
must remain humid at all time. Workers must also install and use soaking pans at the
entrance to floors/areas with patients, when activities are carried out on an occupied zone.
For short-term small-scale activities, shoe covers worn on work site and removed at exit
are sufficient.

Workers who must cross floors, circulation paths, elevators and/or areas with patients
must wear clean clothes. In work sites that are on floors with patients, workers must wear
protective clothes, such as Tyvek and take them off each time they leave the work
enclosure and before accessing areas with patients.

.6 Plumbing Works

1

2
3

4
5

.6

Water disruptions must be planned in accordance with the Engineer in periods with low
activity (for instance in the evening, if possible).

Flush water lines before construction or renovation activities.

Joints (gaskets, washers, etc.) and other components that may allow Legionella growth
must not be used/installed.

Do not install aerators on water taps.

Maintain environment as dry as possible and prevent any water leak inside walls and any
structure.

Do not install water collection tanks/pans and long piping that allow water to stagnate.

T Additional Measures
The Contractor must also implement the following security measures :

A1

Use tools equipped with a vacuum system for all drilling and sawing activities that
generate an important amount of dust. Without such tools, a pick-up system with an
articulated arm which must be adjusted as close as possible to the dust source. The air
picked-up by such system must pass through HEPA filters before being released into the
atmosphere.

Activities that are likely to emit asbestos dust must be carried out in accordance with
requirements of Article 3.23 of the Safety Code for the construction industry, R.Q. c.
S-2.1, r.6 and with recommendations of the Guidebook from Joint Sector-Based
Construction Association on Occupational Health and Safety which covers safe work
with asbestos. See division 13 for asbestos removal activities specifications.

A warning sign, similar to the one below, must be posted in both French and English on
the access door(s) to the construction/demolition site :
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2.01

3.01

3.02

PERSONNEL AUTORISE SEULEMENT

AUTHORIZED PERSONNEL ONLY

4 Waste and debris must be removed at the end of each work shift and put in bags with
airtight containers. Waste and debris must be brought out of the construction/demolition
site through reserved pathways.

5 The upper surface of air duct and false ceiling and mechanical shafts must be cleaned
with a HEPA vacuum cleaner before activities begin.

.6 All cleaning methods that are likely to disperse dust (broom, compressed air, etc.) are
forbidden in work sites that take place in areas/floors with patients. The recommended
method is with a HEPA vacuum cleaner.

8 Assessment of implemented measures

1 Following the implementation of the measures described in the above paragraphs, the
Engineer will assess their application. This assessment will then be followed by the
approval of implemented measures or the production of corrective measures, if required.
The Contractor must wait for corrective measure approval before undertaking any work
on floors/rooms where there are patients.

PRODUCTS
NOT USED

A No used.
EXECUTION

SCOPE OF WORK

A Provide labor, materials, equipment and supervision necessary to follow the instructions on the
prevention of nosocomial infections during demolition, construction and renovation, in
accordance with this section.

2 Clean in accordance with Section 01 74 11 - Cleaning.
3 Ensure public waterways, storm and sanitary sewers remain free of waste and volatile materials
disposal.

MEASURES DURING WORK SITE ACTIVITIES — CLEANLINESS OF INSTALLED
VENTILATION SYSTEMS

A Specifications for delivered and Installed Ventilation Systems :

The Contractor must pay special attention to the cleanliness of all ventilation system components,

ie.:
A

All ventilation components (units, ducts, final units, grates, diffusers and others) must be
delivered clean, smooth, non-porous, without internal insulation and free of oil and
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dirtiness. (see 1.8.1.1 for internal insulation exception).

2 All ventilation components must be kept airtightly sealed until the closing of work site, to
avoid the settling of dirtiness/debris on their internal surfaces. The term “closing of work
site means that the work site will be clean and dust free. For this reason, all openings on
ventilation components (units, ducts, final units, grates, diffusers and others) will be kept
airtightly sealed for the complete duration of activities. The removal of
plastic/polyethylene sheets will be carried out only with the Departments Representative

permission.

2 The Contractor shall provide a sealed manner to obstruct the ventilation ducts emerging from the
mechanical room, where ventilation systems are off, and before starting work in the construction
area.

1 The walls in the ventilation ducts must meet the requirements on the enclosure of the
present section.

2 The Contractor is responsible for cleaning the entire area of work before removing
partitions in ventilation systems.

3 Ventilation systems will be restarted only when the complete cleaning of the work area

and that the closure walls of ventilation ducts have been removed.

3.03 MEASURES DURING WORK SITE ACTIVITIES - WORK ON A FLOORS WITH PATIENTS
AND WITH POSSIBLE SMALL SCALE ACTIVITIES

A Vacuum Conditions within Enclosure of Small-Scale Activities :

The Contractor must implement the following measures to maintain vacuum conditions within the

work site enclosure and within the anteroom at the small-scale activity entrance :

1 Maintain pressure within the enclosure at any time lower than 1 Pa, 24 hours a day, for
the duration of small-scale activities.

2 Erect an airlock only when vacuum conditions cannot be reached.
2 Waste/Debris Disposal :

The Contractor must process with waste/debris removal at the end of every work day, as follows :

1 Put debris and waste in tight and clean containers, outside buildings. No debris will stick
out of containers.
2 On each work floor/area where it is possible, a chute must be installed (i.e. on floors 2

and up). Ensure that dust is not drawn back on vacuum condition work sites. A simple
hatch (trap door), which must be pushed to throw debris, may be installed to prevent dust
draw back. The container at the end of the chute must be sealed with a polyethylene tarp
that is airtightly installed with duct tape, to avoid the dispersion of dust in areas where
some patients remain.

3 On work floors/areas where a chute cannot be installed, place debris in closed containers
or cover containers with a damp tarp before moving them out of work site for disposal.

3 Site Cleanliness :
A The Contractor must keep the construction/demolition site clean and make sure that his
employees do not carry any dust outside activity enclosure or work site. The Contractor
must hoover the work site with an absolute filter vacuum cleaner every workday or more
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often, as needed.

4 Plumbing Workse :

1

w

.6
T

8

Process with water disruptions in periods with low activity (for instance in the evening, if
possible).

Flush water lines before construction or renovation activities.

Inform the Engineer of any change in water colouration.

Make sure that water temperature is in conformance with Sainte-Anne Hospital
requirements.

In order to avoid Legionella growth, joints (gaskets, washers, etc.) and other components
on newly installed plumbing must be made of non-porous, corrosion-proof and
imputrescible materials and their layout must not cause water accumulations.

Do not install aerators on water taps.

Maintain environment as dry as possible and prevent any water leak inside walls and any
structure.

Do not install water collection tanks/pans and long piping that allow water to stagnate.

5 Additional Measures :

The Contractor must also comply with the following measures :

1

ok w

During sawing and demolition activities, reduce dust dispersion by spraying water
surfaces and materials. Maintain environment as dry as possible and prevent any water
leak inside walls and any structure.

Workers who must cross floors, circulation paths, elevators and/or areas with patients
must wear clean clothes, i.e. clothes that did not have any contact with work sites. In
work sites on floors with patients, workers must wear protective clothes, such as Tyvek
and take them off each time they leave the work site before accessing areas with patients.
Anyone accessing small-scale activity enclosures must wear shoe covers.

Anyone leaving small-scale activity enclosures must change his/her shoe covers.

For any visual inspection over the false ceiling, it is mandatory to put tiles back in place
immediately after inspection.

.6 Evaluation of Activities in Progress :

A1

The Departmental Representative has the authority to stop activities if a procedure is not
correctly observed or if omissions are noticed. Activities will only be allowed to re-start
once the required corrective measures are applied and when the Engineer provides his
approval.

3.04 MESURES AFTER WORK SITE ACTIVITIES — CLEANLINESS OF INSTALLED
VENTILATION SYSTEMS AND OF MODIFIED EXISTING SYSTEMS

A Specifications for Installed Ventilation Systems :

A1

Following the post-activities inspection, the Engineer will determine if ventilation
systems may be considered clean for commissioning, according to the following
standards :

Air supply ducts must be free of any visible dust under a powerful light (100 W or more)
and must conform to NADCA standard of 0.75 mg of dust per 100 cm2. No Aspergillus
colony will be allowed by 25 square centimetres of the duct inside surface and less than 3
colonies of other mould species will be allowed per square centimetre of the duct inside
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surface.

Return-air and exhaust ducts must be free of any visible dust under a powerful light
(100 W or more).

2 In the case where some ventilation systems cannot be considered as clean, the Contractor
will have to clean these ducts and other components before their commissioning, in
accordance with the mechanical Engineer cleaning specifications.

3 The ventilation system for the infectious disease room of the 14th floor must be cleaned
and disinfected with approved fungicide and bactericide.

3.05 MESURES AFTER WORK SITE ACTIVITIES - FLOORS WITH PATIENTS AND WITH
POSSIBLE SMALL SCALE ACTIVITIES

1 Cleaning :
1 Thoroughly clean construction or renovation site BEFORE enclosure dismantling and
wipe horizontal surfaces with a disinfectant.

2 Enclosure :

Following site cleaning, the Contractor must dismantle the main site enclosure as follows :

A Build an airtight polyethylene enclosure (see Appendix 1) in order to protect the
environment before dismantling the main enclosure;

2 When the polyethylene enclosure is installed, use a vacuum cleaner equipped with HEPA
filter to clean the surface of the enclosure that will be dismantle and remove all dust and
debris.

3 Wait a minimum of 24 hours so that all dust has settled and carry out final cleaning with

special care not to disperse dust through the air.

3 Plumbing Works :

1 Flush water lines at construction or renovation site and adjacent patient care areas before
patients are readmitted.

2 Inform the Engineer of any change in water colouration.

3 Set water temperature in conformance with Sainte-Anne Hospital requirements.

4 Air Analysis :
1 The Departmental Representative may perform an ambient air and duct analysis if an
activity-related contamination is suspected.

5 Final Inspection :
1 The Departmental Representative will perform a final verification when all cleaning
activities are completed.

3.06 ENCLOSURE CONSTRUCTION

A General :
A In order to isolate construction/demolition sites, partitions must be built in accordance
with the following specifications :



Restoration of ventilation systems SF-03 and SF-04 SECTION 01 35 33

N° File : R.069802.001 Prevention of nosocomial infections
Page 9
Revision : 0
2 Protective Partitions :
1 When a temporary partition is required, a polyethylene protective partition is installed to

allow the building of the temporary partition. The protective partition is made of a
polyethylene sheet, with duct tape on its lower and upper parts.

3 Temporary Partition :
A Partition used to enclose site for the duration of the activities.
2 Indoor and indoor/outdoor :

- Metal frame firmly anchored from slab to slab and laterally / or suspended ceiling.
- 90 mm fibreglass insulation (thermal/acoustical insulation).
- 12.7 mm gypsum on both sides, taped joints.
- Caulking at gypsum/existing junction.
- Around ducts and pipes, seal with a silicone caulking.
- Install a wooden door with metal frame in both enclosures of the airlock. Door size will
be adapted for the expected use. Each door will include :
- Hinge number adapted to door size ;
- Door-shutter ;
- Passageway type handle;
- Neoprene sound stopper (used as a dust stopper) on three sides ;
- Lower part of door made of neoprene and aluminum.
- The door on construction-free side will be equipped with a deadlock. The Engineer will
be provided with three (3) keys.
- The enclosures, the doorframe and the door on construction-free side will be painted
with two (2) coatings of latex paint.
- Airtight enclosures must be installed between the true ceiling (which includes the space
above the above ceiling) and the floor.

4 The repair of the different finishes that get damaged by temporary enclosures is the responsibility
of the Contractor.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 Definitions:

| Environmental Pollution and Damage: presence of chemical, physical, biological
elements or agents which adversely affect human health and welfare; unfavourably alter
ecological balances of importance to human life; affect other species of importance to
humankind; or degrade environment aesthetically, culturally and/or historically.

2 Environmental Protection: prevention/control of pollution and habitat or environment
disruption during construction. Control of environmental pollution and damage requires
consideration of land, water, and air; biological and cultural resources; and includes
management of visual aesthetics; noise; solid, chemical, gaseous, and liquid waste;
radiant energy and radioactive material as well as other pollutants.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Prior to commencing construction activities or delivery of materials to site, provide
Environmental Protection Plan for review and approval by Departmental Representative.

4 Ensure Environmental Protection Plan includes comprehensive overview of known or potential
environmental issues to be addressed during construction.

5 Address topics at level of detail commensurate with environmental issue and required
construction tasks.

.6 Include in Environmental Protection Plan:

A Names of persons responsible for ensuring adherence to Environmental Protection Plan.

2 Names and qualifications of persons responsible for manifesting hazardous waste to be
removed from site.

3 Names and qualifications of persons responsible for training site personnel.

A4 Descriptions of environmental protection personnel training program.

5 Spill Control Plan including procedures, instructions, and reports to be used in event of
unforeseen spill of regulated substance.

.6 Non-Hazardous solid waste disposal plan identifying methods and locations for solid
waste disposal including clearing debris.

T Air pollution control plan detailing provisions to assure that dust, debris, materials, and
trash, are contained on project site.

.8 Contaminant Prevention Plan identifying potentially hazardous substances to be used on

job site; intended actions to prevent introduction of such materials into air, or water; and
detailing provisions for compliance with Federal, Provincial, and Municipal laws and
regulations for storage and handling of these materials.
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9 Waste Water Management Plan identifying methods and procedures for management

and/or discharge of waste waters which are directly derived from construction activities,
such as clean-up water, disinfection water, hydrostatic test water, and water used in
flushing of lines.

1.04 FIRES
1 Fires and burning of rubbish on site not permitted.

1.05 POLLUTION CONTROL

1 Control emissions from equipment and plant to local authorities' emission requirements.

2 Prevent sandblasting and other extraneous materials from contaminating air beyond application
area.
| Provide temporary enclosures and protection on equipment in the work area to protect

against dust produced by the work and as directed by Departmental Representative.

1.06 NOTIFICATION

| Departmental Representative will notify Contractor in writing of observed noncompliance with
Federal, Provincial or Municipal environmental laws or regulations, permits, and other elements
of Contractor's Environmental Protection plan.

2 Contractor: after receipt of such notice, inform Departmental Representative of proposed
corrective action and take such action for approval by Departmental Representative.
A Do not take action until after receipt of written approval by Departmental Representative.
3 Departmental Representative will issue stop order of work until satisfactory corrective action has
been taken.
4 No time extensions granted or equitable adjustments allowed to Contractor for such suspensions.
2 PRODUCTS

201 NOTUSED

A Not Used.

3 EXECUTION

3.01 CLEANING

A Clean in accordance with Section 01 74 11 - Cleaning.
2 Ensure public waterways, storm and sanitary sewers remain free of waste and volatile materials
disposal.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1.03

1.04

2.01

1

Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

REFERENCES AND CODES

1

Perform Work in accordance with National Building Code of Canada (NBC) including
amendments up to tender closing date and other codes of provincial or local application provided
that in case of conflict or discrepancy, more stringent requirements apply.

Meet or exceed requirements of:
1 Contract documents.
2 Specified standards, codes and referenced documents.

HAZARDOUS MATERIAL DISCOVERY

1

Asbestos: demolition of spray or trowel-applied asbestos is hazardous to health. Stop work
immediately when material resembling spray or trowel-applied asbestos is encountered during
demolition work. Notify Departmental Representative. Refer to the document for the removal
insulation with asbestos, produced by the specialist in asbestos, provided by the Departmental
Representative.

PCB: Polychlorinated Biphenyl: stop work immediately when material resembling
Polychlorinated Biphenyl is encountered during demolition work. Notify Departmental
Representative. Refer to the document for the removal insulation with asbestos, produced by the
specialist in asbestos, provided by the Departmental Representative.

Mould: stop work immediately when material resembling mould is encountered during
demolition work. Notify Departmental Representative. Refer to the document for the removal
insulation with asbestos, produced by the specialist in asbestos, provided by the Departmental
Representative.

BUILDING SMOKING ENVIRONMENT

1

Comply with smoking restrictions and municipal by-laws.

PRODUCTS

NOT USED

1

Not Used.
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3 EXECUTION

3.01 NOT USED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES
A Not Used
1.03 INSPECTION

1 Allow Departmental Representative access to Work. If part of Work is in preparation at locations
other than Place of Work, allow access to such Work whenever it is in progress.

2 Give timely notice requesting inspection if Work is designated for special tests, inspections or
approvals by Departmental Representative instructions, or law of Place of Work.

3 If Contractor covers or permits to be covered Work that has been designated for special tests,
inspections or approvals before such is made, uncover such Work, have inspections or tests
satisfactorily completed and make good such Work.

4 Departmental Representative will order part of Work to be examined if Work is suspected to be
not in accordance with Contract Documents. If, upon examination such work is found not in
accordance with Contract Documents, correct such Work and pay cost of examination and
correction.

1.04 ACCESS TO WORK
1 Allow inspection/testing agencies access to Work, off site manufacturing and fabrication plants.
2 Co-operate to provide reasonable facilities for such access.

1.05 PROCEDURES

1 Notify appropriate agency and Departmental Representative in advance of requirement for tests,
in order that attendance arrangements can be made.

2 Submit samples and/or materials required for testing, as specifically requested in specifications.
Submit with reasonable promptness and in orderly sequence to not cause delays in Work.

3 Provide labour and facilities to obtain and handle samples and materials on site. Provide
sufficient space to store and cure test samples.

1.06 REJECTED WORK

| Remove defective Work, whether result of poor workmanship, use of defective products or
damage and whether incorporated in Work or not, which has been rejected by Departmental
Representative as failing to conform to Contract Documents. Replace or re-execute in accordance
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with Contract Documents.
3 Make good other Contractor's work damaged by such removals or replacements promptly.

4 If in opinion of Departmental Representative it is not expedient to correct defective Work or
Work not performed in accordance with Contract Documents, Owner will deduct from Contract
Price difference in value between Work performed and that called for by Contract Documents,
amount of which will be determined by Departmental Representative.

1.07 REPORTS
1 Submit 4 copies of inspection and test reports to Departmental Representative.
2 Provide copies to subcontractor of work being inspected or tested.

1.08 TESTS AND MIX DESIGNS
| Furnish test results and mix designs as requested.

2 Cost of tests and mix designs beyond those called for in Contract Documents or beyond those
required by law of Place of Work will be appraised by Departmental Representative and may be
authorized as recoverable.

1.09 MILL TESTS
A Submit mill test certificates as required of specification Sections.

1.10 EQUIPMENT AND SYSTEMS

A Submit adjustment and balancing reports for mechanical, electrical systems.
2 Refer to Section 23 05 93 - Testing, adjusting and specification for definitive requirements.
2 PRODUCTS

201 NOT USED

A Not Used.

3 EXECUTION
3.01 NOTUSED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 PRECEDENCE

1 For Federal Government Projects, Division 1 Sections take precedence over technical
specifications in other Divisions of the Project Manual.

1.02 RELATED REQUIREMENTS
A Section 02 41 99 — Demolition for Minor Works.
1.03 REFERENCES

1 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
1 ASHRAE 52.2-2007, Method of Testing General Ventilation Air-Cleaning Devices for
Removal Efficiency by Particle Size.
2 ASHRAE 55-2010, Thermal Environmental Conditions for Human Occupancy.
3 ASHRAE 62-2004, Ventilation for Acceptable Indoor Air Quality.
4 ASHRAE 129-1997, Measuring-Air Change Effectiveness.

2 American Society for Testing and Materials International, (ASTM)
A ASTM D 3960-02, Standard Practice for Determining Volatile Organic Compound
Content of Paints and Related Coatings.

3 Canadian General Standards Board (CGSB)
1 CAN/CGSB-92.1-1989, Sound Absorptive Prefabricated Acoustical Units.

4 Canadian Standards Association (CSA International)
A CAN/CSA-B45 Series-02, General Requirements for Plumbing Fixtures.
2 CAN/CSA-B125-01, Plumbing Fittings.

5 Environmental Choice Program

CCD-016-97, Thermal Insulation.

CCD-017-98, Acoustical Products.

CCD-025-01, Commercial Modular Carpet.

CCD-026-01, Commercial Non-modular Carpet.
CCD-029-95, Water Conserving Products.

CCD-045-95, Sealant and Caulking Compounds.
CCD-046-95, Adhesives.

CCD-047-98, Paints, Surface Coatings.

CCD-048-95, Surface Coatings - Recycled Water-Bourne.

wWo~NOUIh WN R

.6 Natural Resources Canada (NRCan) EnerGuide Program.

T Sheet Metal and Air Conditioning National Contractors Association (SMACNA)
A SMACNA-1995, Indoor Air Quality Guideline for Occupied Buildings Under
Construction Guideline.
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1.04 DEFINITIONS

1 Building flush out:

1 Levels of volatile organic compounds from construction and interior finish materials are
highest immediately after installation and decline with age.

2 Building flush-out is a sustained period of full ventilation, using 100% outdoor air prior
to building occupancy to reduce levels of residual VOCs.

3 Flush-out differs from a bake-out in that latter is provision of continuous or periodic
ventilation while maintaining elevated indoor air temperatures.

A4 Building flush-out is effective source control which will minimize or eliminate need for

building bake-out.

2 Legionella:
1 Legionnaires' disease is a lung infection (pneumonia) caused by a bacterium named
Legionella pneumophila.
2 A major source is water distribution systems and cooling towers of large buildings.
3 Other sources include mist machines, humidifiers, whirlpool spas, and hot springs.

3 Chlorofluorocarbons (CFC):
1 CFCs are ozone depleting gases.
2 Facilities may use CFCs in refrigeration, air conditioning and other applications which
include solvent cleaning, laboratory chemicals and sterilants.
3 North America discontinued production of CFCs in 1996.

1.05 HAZARDOUS MATERIALS

A Concept Design strategy for this project provides for proper storage of hazardous materials.
1 References: handling of hazardous materials in accordance with Provincial and Municipal
regulations relevant to Concept Design strategy for this project include:
A Designated areas for storage of chemicals and hazardous wastes with security of
access.
2 Plan and provision for prevention and containment spills from entering drains.
3 Provision for outside venting.

2 Follow methods and procedures specified in Section 02 81 01 - Hazardous Materials; Section
02 50 13 - Management of Toxic Waste .

1.06 INDOOR AIR QUALITY

a1 Indoor Environmental Quality
A Design strategy for this project includes moisture control methods within building to
prevent mould growth.
2 Concept Design strategy provides exhaust at source for areas that generate contaminants.
Strategy includes:
A Elimination or isolation of high hazard areas.
2 IAQ Performance
A Concept Design strategy:
A Establishes minimum indoor air quality (IAQ) performance to prevent

development of indoor air quality problems to maintain occupants health and
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1.07

3

well being.
2 Provides ventilation rates in accordance with ASHRAE 62.

Construction IAQ Management Plan

1
2

3

A4

5
6

Indoor Air Quality (IAQ) Management Plan has been developed and implemented for
this projects construction and preoccupancy phases. Concept Design includes:
Prevention of indoor air quality problems resulting from construction/renovation process,
to sustain long-term installer and occupant health and comfort.

Requires implementation of SMACNA Indoor Air Quality Guideline for Occupied
Buildings Under Construction Guideline minimum requirements during construction
procedures.

Requirement for HVAC system filtration media during construction procedures.
Minimum filtration media efficiency in accordance with ASHRAE 52.2.

Provisions to protect HVAC system from contamination during construction procedures.
Provisions for building flush out before occupancy.

Environmental Tobacco Smoke (ETS) control

1
2
3

A4

Smoking is not permitted in building.

Designated smoking areas are not provided.

Designated interior smoking area designed to provide ventilation performance in
accordance with ASHRAE 129.

Accessible, sheltered outdoor smoking zone areas are provided.

Indoor Chemical and Pollutant Source Control (General)

1

Include the requirement to eliminate as many pollutant-generating activities from the
building as feasible.

1 Eliminate as many pollutant-generating activities from the building as feasible.
2 When pollutant generating activities will occur within building zone to isolated
area of building having separate ventilation system.
3 Concept Design includes:
1 Low Volatile Organic Compound (VOC) emitting materials.
2 Engineered or composite wood materials that do not emit formaldehyde.
3 Materials that deter microbial without application of anti-microbial
testaments.
A4 Methods to minimize contamination of regularly occupied area by

employing entry way systems, including grilles and grates to capture dirt
particulate and chemical pollutants from entering building at high
volume entry ways.

5 Provision of areas with structural deck to deck partitions with separate
outside exhausting, no air recirculation and negative pressure where
chemical use occurs including: housekeeping areas and photocopying
and print rooms.

.6 Drains plumbed for appropriate disposal of liquid waste in spaces where
water and chemical concentrate mixing may occur.
v Employ permanent entry way systems grills and grates to capture dirt

and particulates from entering building at high volume entry ways.

GENERAL CONSTRUCTION MATERIALS/PRACTICES

1

Materials and Resources



Restoration of ventilation systems SF-03 and SF-04 SECTION 01 47 13

N° File : R.069802.001 Sustainable Requirements: Concept design
Page 4
Revision : 0
1 Concept Design strategy includes:
1 Methods to provide for re-use of building components in this project.
2 Storage and Collection of Recyclables
1 Concept Design strategy includes storage area within workplace or dwelling unit for

future occupants to handle and store consumer recyclables. Storage area space purposely
included where waste is generated includes areas for:

A Storage of newsprint/paper, plastics and glass recyclables.
2 Storage area size: 2 m2 of storage space per 1,000 m2 of office space, or 10 m? for
buildings greater than 5,000 mz2.
3 Storage area for waste compactor.
2 Concept Design strategy uses wormiculture to supplement composting of materials.
1.08 INSULATION
A Concept Design strategy requires that insulation materials meeting following requirements:
1 Board-type thermal insulation materials must contain, when calculated on 12-month
rolling basis:
A Over 35% recycled material by weight of finished product if made from glass
fibre.
2 Over 45% recycled material by weight of finished product if made from mineral
composition.
2 Loose-fill and spray-on thermal insulation materials must contain, when calculated on
12-month rolling basis:
1 Over 75% recycled material by weight of finished product, if made from
cellulose fibre.
2 Over 35% recycled material by weight of finished product if made from glass
fibre.
3 Over 50% recycled material by weight of finished product, if made from mineral
wool.
3 Concept Design uses insulation materials manufactured or installed that do not include
CFC's.

1.09 PAINTS, STAINS, VARNISHES

1 Concept Design strategy includes specification of surface coatings that have been manufactured
to provide acceptable emission levels as defined in CCD-047 or CCD-048.
1 Paints and stains must not contain VOCs in excess of 200 g/L in accordance with
ASTM D 3960.
2 Varnishes must not contain VOCs in excess of 300 g/L in accordance with
ASTM D 3960.
2 No products are to be formulated or manufactured:
A With aromatic solvents, formaldehyde, or halogenated solvents, mercury, lead, cadmium,

hexavalant chromium and their compounds.
2 To have flash point of 61.0 degrees C or greater.

1.10 SEALANTS, ADHESIVES AND COMPOUNDS

1 Concept Design strategy includes specification of adhesives (including, but not limited to,
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adhesives for carpet, carpet tile, plastic laminate, wall coverings, adhesives for wood) that have

been manufactured to provide acceptable emission levels as defined in CCD-046.

1 Adhesives: not to contain volatile organic compounds in excess of 5% by weight as
measured by EPA Method 24-24A, NIOSH Method 1400 Manual of Analytical Methods,
or as demonstrated through calculation from records of amounts of constituents used to
make product.

2 Adhesives: not be formulated or manufactured:
| With aromatic solvents, borax, formaldehyde, any halogenated solvent, mercury,

lead, cadmium, hexavalent chromium or their compounds.

2 Concept Design strategy includes specification of sealant and caulking materials that have been
manufactured to provide acceptable emission levels as defined in CCD-045.
1 Products: not to contain total of volatile organic compounds in excess of 5% by weight as
calculated from records of amounts of constituents used to make product.
2 Sealant and caulking materials: not be formulated or manufactured:
1 With aromatic solvents, fibrous talc or asbestos, formaldehyde, any halogenated

solvent, mercury, lead, cadmium, hexavalent chromium, barium or their
compounds, except barium sulfate.

1.11  HVAC EQUIPMENT

A Ozone Depletion and HVAC and Refrigeration Equipment
A Concept Design for this project uses:
1 Non-CFC cooling equipment.
2 Non HCFC cooling equipment

2 For retrofit projects develop inventory list of existing HVAC and refrigeration equipment
and determine whether each component operates with CFC's.
3 Develop phase-out plan for conversion or replacement of CFC containing equipment

before construction is complete.

2 Controllability of Systems

1 Concept Design strategy allows for building occupants to have control over airflow,
temperature, and lighting to support occupant health, productivity and comfort conditions
including:

1 One light control for every 19 m2 of occupied area.

2 One operable window for every 19 m2 of occupied space with 5 m of perimeter
wall.

3 Individual controls for airflow, temperature, and lighting for 50% of non

perimeter occupied space.

3 Thermal Comfort
A Design Concept strategy:
A Establishes acceptable temperature and humidity comfort levels.

2 Allows for HVAC system to be designed to comply with ASHRAE 55 thermal
comfort standards including humidity control.

3 Allows for inclusion of permanent temperature and humidity monitoring system
to provide for control over thermal comfort performance and humidification
and/or dehumidification systems of building.

2 Concept Design strategy:
A Uses steam humidification from source independent from boiler systems.
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2 Provides comfort modelling analysis to optimize internal temperatures and air
quality and minimize energy consumption using Thermal Analysis Software
(TAS) simulation package.

A4 Maintenance
1 Concept Design strategy provides:
1 Easy access for cleaning and inspecting filters.
2 Access to air-handling units for service, inspection and to facilitate effective

drainage of air handling units (AHU's).

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES
1 U.S. Environmental Protection Agency (EPA) / Office of Water
| EPA 832R92005, Storm Water Management for Construction Activities: Developing
Pollution Prevention Plans and Best Management Practices.
1.03 ACTION AND INFORMATIONAL SUBMITTALS
1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures
1.04 INSTALLATION AND REMOVAL
| Provide temporary utilities controls in order to execute work expeditiously.
2 Remove from site all such work after use.
1.05 TEMPORARY HEATING AND VENTILATION

1 Maintain temperatures of minimum 18 degrees C in areas where construction is in progress.

2 Ventilating:

| Prevent accumulations of dust, fumes, mists, vapours or gases in areas occupied during
construction.

2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous
substances into atmosphere of occupied areas.

3 Dispose of exhaust materials in manner that will not result in harmful exposure to
persons.

4 Ventilate storage spaces containing hazardous or volatile materials.

5 Ventilate temporary sanitary facilities. Continue operation of ventilation and exhaust

system for time after cessation of work process to assure removal of harmful
contaminants.

3 Permanent heating system of building, to be used when available. Be responsible for damage to
heating system if use is permitted.

4 On completion of Work for which permanent heating system is used, replace filters replace
damaged filters and clean the inside of the ventilation systems before restarting.

5 Ensure Date of Substantial Performance and Warranties for heating system do not commence
until entire system is in as near original condition as possible and is certified by Departmental
Representative.

6 Maintain strict supervision of operation of temporary heating and ventilating equipment to:
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1 Conform with applicable codes and standards.
2 Enforce safe practices.
3 Prevent abuse of services.
4 Prevent damage to finishes.
5 Vent direct-fired combustion units to outside.
T Be responsible for damage to Work due to failure in providing adequate heat and protection
during construction.
1.06 FIREPROTECTION
1 Provide and maintain temporary fire protection equipment during performance of Work required
by insurance companies having jurisdiction and governing codes, regulations and bylaws.
2 Burning rubbish and construction waste materials is not permitted on site.
2 PRODUCTS
201 NOT USED
1 Not Used.
3 EXECUTION
3.01 NOT USED
1 Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 Canadian Standards Association (CSA International)
| CAN/CSA-Z321-96(R2001), Signs and Symbols for the Occupational Environment.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

1.04 INSTALLATION AND REMOVAL

1 Indicate use of supplemental or other staging area.
2 Provide construction facilities in order to execute work expeditiously.
3 Remove from site all such work after use.

1.05 SCAFFOLDING

A Scaffolding in accordance with CAN/CSA-S269.2.

2 Provide and maintain scaffolding, ladders and platforms.
1.06 HOISTING

1 Provide, operate and maintain hoists cranes required for moving of workers, materials and
equipment. Make financial arrangements with Subcontractors for their use of hoists.

2 Hoists cranes to be operated by qualified operator.
1.07 ELEVATORS

1 Designated existing elevators to be used by construction personnel and transporting of materials.
Co-ordinate use with Departmental Representative.

2 Provide protective coverings for finish surfaces of cars and entrances.
1.08 SITE STORAGE/LOADING

a1 Confine work and operations of employees by Contract Documents. Do not unreasonably
encumber premises with products.

2 Do not load or permit to load any part of Work with weight or force that will endanger Work.
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1.09 CONSTRUCTION PARKING

1.10

2.01

3.01

1 Parking will be permitted on site.
CLEAN-UP

1 Remove construction debris, waste materials, packaging material from work site daily.

PRODUCTS
NOT USED

A Not Used.

EXECUTION
NOT USED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 INSTALLATION AND REMOVAL
1 Provide temporary controls in order to execute Work expeditiously.
2 Remove from site all such work after use.

1.03 DUST TIGHT SCREENS

1 Provide dust tight screens or insulated partitions to localize dust generating activities, and for
protection of workers, finished areas of Work and public.

2 Maintain and relocate protection until such work is complete.
1.04 PROTECTION OF BUILDING FINISHES

1 Provide protection for finished and partially finished building finishes and equipment during
performance of Work.

2 Provide necessary screens, covers, and hoardings.
3 Confirm with Departmental Representative locations and installation schedule 3 days prior to
installation.
A4 Be responsible for damage incurred due to lack of or improper protection.
2 PRODUCTS

201 NOTUSED

A Not Used.

3 EXECUTION
3.01 NOTUSED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1

Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1

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

If there is question as to whether products or systems are in conformance with applicable
standards, Departmental Representative reserves right to have such products or systems tested to
prove or disprove conformance.

Cost for such testing will be born by Contactor in event of conformance with Contract
Documents.

1.03 QUALITY

1

Products, materials, equipment and articles incorporated in Work shall be new, not damaged or
defective, and of best quality for purpose intended. If requested, furnish evidence as to type,
source and quality of products provided.

Procurement policy is to acquire, in cost effective manner, items containing highest percentage of
recycled and recovered materials practicable consistent with maintaining satisfactory levels of
competition. Make reasonable efforts to use recycled and recovered materials and in otherwise
utilizing recycled and recovered materials in execution of work.

Defective products, whenever identified prior to completion of Work, will be rejected, regardless
of previous inspections. Inspection does not relieve responsibility, but is precaution against
oversight or error. Remove and replace defective products at own expense and be responsible for
delays and expenses caused by rejection.

Should disputes arise as to quality or fitness of products, decision rests strictly with
Departmental Representative based upon requirements of Contract Documents.

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

Permanent labels, trademarks and nameplates on products are not acceptable in prominent
locations, except where required for operating instructions, or when located in mechanical or
electrical rooms.

1.04 AVAILABILITY

1

Immediately upon signing Contract, review product delivery requirements and anticipate
foreseeable supply delays for items. If delays in supply of products are foreseeable, notify
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Departmental Representative of such, in order that substitutions or other remedial action may be
authorized in ample time to prevent delay in performance of Work.

In event of failure to notify Departmental Representative at commencement of Work and should
it subsequently appear that Work may be delayed for such reason, Departmental Representative
reserves right to substitute more readily available products of similar character, at no increase in
Contract Price or Contract Time.

1.05 STORAGE, HANDLING AND PROTECTION

1

Handle and store products in manner to prevent damage, adulteration, deterioration and soiling
and in accordance with manufacturer's instructions when applicable.

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

Store cementitious products clear of earth or concrete floors, and away from walls.

Store and mix paints in heated and ventilated room. Remove oily rags and other combustible
debris from site daily. Take every precaution necessary to prevent spontaneous combustion.

Remove and replace damaged products at own expense and to satisfaction of Departmental
Representative.

Touch-up damaged factory finished surfaces to Departmental Representative's satisfaction. Use
touch-up materials to match original. Do not paint over name plates.

1.06 TRANSPORTATION

1

Pay costs of transportation of products required in performance of Work.

1.07 MANUFACTURER'S INSTRUCTIONS

1

Unless otherwise indicated in specifications, install or erect products in accordance with
manufacturer's instructions. Do not rely on labels or enclosures provided with products. Obtain
written instructions directly from manufacturers.

Notify Departmental Representative in writing, of conflicts between specifications and
manufacturer's instructions, so that Departmental Representative will establish course of action.

Improper installation or erection of products, due to failure in complying with these requirements,
authorizes Departmental Representative to require removal and re-installation at no increase in
Contract Price or Contract Time.

1.08 QUALITY OF WORK

1

Ensure Quality of Work is of highest standard, executed by workers experienced and skilled in
respective duties for which they are employed. Immediately notify Departmental Representative
if required Work is such as to make it impractical to produce required results.

Do not employ anyone unskilled in their required duties. Departmental Representative reserves
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1.09

1.10

111

1.12

1.13

right to require dismissal from site, workers deemed incompetent or careless.

3 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with
Departmental Representative, whose decision is final.

CO-ORDINATION

1 Ensure_ c_o-operation of workers in laying out Work. Maintain efficient and continuous
supervision.

2 Be responsible for coordination and placement of openings, sleeves and accessories.

CONCEALMENT

A In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except where

indicated otherwise.

2 Before installation inform Departmental Representative if there is interference. Install as directed
by Departmental Representative.

REMEDIAL WORK

A Perform remedial work required to repair or replace parts or portions of Work identified as
defective or unacceptable. Co-ordinate adjacent affected Work as required.

2 Perform remedial work by specialists familiar with materials affected. Perform in a manner to
neither damage nor put at risk any portion of Work.

LOCATION OF FIXTURES

A1 Consider location of fixtures, outlets, and mechanical and electrical items indicated as
approximate.

2 Inform Departmental Representative of conflicting installation. Install as directed.
FASTENINGS
A Provide metal fastenings and accessories in same texture, colour and finish as adjacent materials,

unless indicated otherwise.
2 Prevent electrolytic action between dissimilar metals and materials.

3 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior work,
unless stainless steel or other material is specifically requested in affected specification Section.

4 Space anchors within individual load limit or shear capacity and ensure they provide positive
permanent anchorage. Wood, or any other organic material plugs are not acceptable.

5 Keep exposed fastenings to a minimum, space evenly and install neatly.

.6 Fastenings which cause spalling or cracking of material to which anchorage is made are not
acceptable.
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1.14 FASTENINGS - EQUIPMENT

1.15

1.16

2.01

3.01

1

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

Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304 stainless steel
for exterior areas.

Bolts may not project more than one diameter beyond nuts.

Use plain type washers on equipment, sheet metal and soft gasket lock type washers where
vibrations occur. Use resilient washers with stainless steel.

PROTECTION OF WORK IN PROGRESS

1

Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing structural
member, unless specifically indicated without written approval of Departmental Representative.

EXISTING UTILITIES

1 When breaking into or connecting to existing services or utilities, execute Work at times directed
by local governing authorities, with minimum of disturbance to Work, and/or building occupants.

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

PRODUCTS

NOT USED

1 Not Used.

EXECUTION

NOT USED

1 Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit written request in advance of cutting or alteration which affects:
1 Structural integrity of elements of project.

2 Integrity of weather-exposed or moisture-resistant elements.
3 Efficiency, maintenance, or safety of operational elements.
4 Visual qualities of sight-exposed elements.

5 Work of Owner or separate contractor.

3 Include in request:

Identification of project.

Location and description of affected Work.

Statement on necessity for cutting or alteration.
Description of proposed Work, and products to be used.
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.

N s wWN R

1.03 MATERIALS
A Required for original installation.

2 Change in Materials: Submit request for substitution in accordance with Section 01 33 00 -
Submittal Procedures.

1.04 PREPARATION

1 Inspect existing conditions, including elements subject to damage or movement during cutting
and patching.

2 After uncovering, inspect conditions affecting performance of Work.
3 Beginning of cutting or patching means acceptance of existing conditions.
A4 Provide supports to assure structural integrity of surroundings; provide devices and methods to

protect other portions of project from damage.
1.05 EXECUTION

1 Execute cutting, fitting, and patching to complete Work.
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2 Fit several parts together, to integrate with other Work.
3 Uncover Work to install ill-timed Work.
4 Remove and replace defective and non-conforming Work.
5 Provide openings in non-structural elements of Work for penetrations of mechanical and
electrical Work.
.6 Execute Work by methods to avoid damage to other Work, and which will provide proper
surfaces to receive patching and finishing.
T Employ original installer to perform cutting and patching for weather-exposed and
moisture-resistant elements, and sight-exposed surfaces.
8 Cut rigid materials using masonry saw or core drill. Pneumatic or impact tools not allowed on
masonry work without prior approval.
9 Restore work with new products in accordance with requirements of Contract Documents.
.10 Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
A1 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest intersection.
Refinish assemblies by refinishing entire unit.
2 PRODUCTS
2.01 NOT USED
1 Not Used.
3 EXECUTION
3.01 NOT USED
1 Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 PROJECT CLEANLINESS

1 Maintain Work in tidy condition, free from accumulation of waste products and debris, including
that caused by Owner or other Contractors.

2 Remove waste materials from site at daily regularly scheduled times or dispose of as directed by
Departmental Representative. Do not burn waste materials on site.

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

4 Provide on-site containers for collection of waste materials and debris.

5 Provide and use marked separate bins for recycling.

.6 Dispose of waste materials and debris off site.

T Clean interior areas prior to start of finishing work, and maintain areas free of dust and other

contaminants during finishing operations.

.8 Store volatile waste in covered metal containers, and remove from premises at end of each
working day.
9 Provide adequate ventilation during use of volatile or noxious substances. Use of building

ventilation systems is not permitted for this purpose.

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

A1 Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall on
wet, newly painted surfaces nor contaminate building systems.

1.03 FINAL CLEANING

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

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

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

4 Remove waste products and debris including that caused by Owner or other Contractors.
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5 Remove waste materials from site at regularly scheduled times or dispose of as directed by

Departmental Representative. Do not burn waste materials on site.

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

T Clean and polish hardware and mechanical and electrical fixtures.
.8 Remove stains, spots, marks and dirt from electrical and mechanical fixtures, walls, and floors.
9 Clean lighting reflectors, lenses, and other lighting surfaces.

10 Vacuum clean and dust building interiors, behind grilles, louvres and screens.
A1 Inspect finishes, fitments and equipment and ensure specified workmanship and operation.
12 Remove dirt and other disfiguration from exterior surfaces.
13 Sweep and wash clean paved areas.
14 Clean equipment and fixtures to sanitary condition; clean or replace filters of mechanical
equipment.
2 PRODUCTS
201 NOTUSED

A Not Used.

3 EXECUTION
3.01 NOTUSED
A Not Used.

END OF SECTION



Restoration of ventilation systems SF-03 and SF-04 SECTION 01 77 00

N° File : R.069802.001 Closeout Procedures
Page 1
Revision : 0

1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 ADMINISTRATIVE REQUIREMENTS

1 Acceptance of Work Procedures:
| Contractor's Inspection: Contractor : conduct inspection of Work, identify deficiencies
and defects, and repair as required to conform to Contract Documents.
1 Notify Departmental Representative in writing of satisfactory completion of
Contractor's inspection and submit verification that corrections have been made.
2 Request Departmental Representative inspection.
2 Departmental Representative Inspection:
1 Departmental Representative and Contractor to inspect Work and identify defects
and deficiencies.
2 Contractor to correct Work as directed.
3 Completion Tasks: submit written certificates in English and French that tasks have been
performed as follows:

| Work: completed and inspected for compliance with Contract Documents.

2 Defects: corrected and deficiencies completed.

3 Equipment and systems: tested, adjusted and balanced and fully operational.

4 Certificates required by Utility companies : submitted.

5 Operation of systems: demonstrated to Owner's personnel.

.6 Commissioning of mechanical systems: completed in accordance with exigences
des manufacturiers and copies of final Commissioning Report submitted to
Departmental Representative.

T Work: complete and ready for final inspection.

A4 Final Inspection:

A When completion tasks are done, request final inspection of Work by
Departmental Representative, and Contractor.

2 When Work incomplete according to Owner and Departmental Representative,

complete outstanding items and request re-inspection.

1.03 FINAL CLEANING

1 Clean in accordance with Section 01 74 11 - Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.
2 PRODUCTS

201 NOTUSED

A Not Used.



Restoration of ventilation systems SF-03 and SF-04 SECTION 01 77 00

N° File : R.069802.001 Closeout Procedures
Page 2
Revision : 0

3 EXECUTION

3.01 NOT USED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 ADMINISTRATIVE REQUIREMENTS

1 Pre-warranty Meeting:

| Convene meeting one week prior to contract completion with contractor's representative
and Departmental Representative, in accordance with Section 01 31 19 - Project
Meetings to:

1 Verify Project requirements.
2 Review manufacturer's installation instructions and warranty requirements.

2 Departmental Representative to establish communication procedures for:

1 Notifying construction warranty defects.
2 Determine priorities for type of defects.
3 Determine reasonable response time.

3 Contact information for bonded and licensed company for warranty work action: provide
name, telephone number and address of company authorized for construction warranty
work action.

A4 Ensure contact is located within local service area of warranted construction, is

continuously available, and is responsive to inquiries for warranty work action.
1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Two weeks prior to Substantial Performance of the Work, submit to the Departmental
Representative, four final copies of operating and maintenance manuals in English and French.

3 Provide spare parts, maintenance materials and special tools of same quality and manufacture as
products provided in Work.

A4 Provide evidence, if requested, for type, source and quality of products supplied.

1.04 FORMAT

1 Organize data as instructional manual.
2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face pockets.
3 When multiple binders are used correlate data into related consistent groupings.
1 Identify contents of each binder on spine.
4 Cover: identify each binder with type or printed title 'Project Record Documents'; list title of

project and identify subject matter of contents.
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5 Arrange content by systems, under Section numbers and sequence of Table of Contents.
.6 Provide tabbed fly leaf for each separate product and system, with typed description of product
and major component parts of equipment.
T Text: manufacturer's printed data, or typewritten data.
8 Drawings: provide with reinforced punched binder tab.
A Bind in with text; fold larger drawings to size of text pages.
9 Provide 1:1 scaled CAD files in dwg format on CD.

1.05 CONTENTS - PROJECT RECORD DOCUMENTS

1

.6

Table of Contents for Each Volume: provide title of project;

1 Date of submission; names.

2 Addresses, and telephone numbers of Departmental Representative and Contractor with
name of responsible parties.

3 Schedule of products and systems, indexed to content of volume.

For each product or system:
1 List names, addresses and telephone numbers of subcontractors and suppliers, including
local source of supplies and replacement parts.

Product Data: mark each sheet to identify specific products and component parts, and data
applicable to installation; delete inapplicable information.

Drawings: supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams.

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

Training: refer to Section 01 79 00 - Demonstration and Training.

1.06 AS-BUILT DOCUMENTS AND SAMPLES

1

2

Maintain, in addition to requirements in General Conditions, at site for Departmental
Representative and Owner one record copy of:

Contract Drawings.

Specifications.

Addenda.

Change Orders and other modifications to Contract.

Reviewed shop drawings, product data, and samples.

Field test records.

Inspection certificates.

Manufacturer's certificates.

N EWN R

Store record documents and samples in field office apart from documents used for construction.
A Provide files, racks, and secure storage.
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3 Label record documents and file in accordance with Section number listings in List of Contents of

this Project Manual.
A Label each document "PROJECT RECORD" in neat, large, printed letters.

4 Maintain record documents in clean, dry and legible condition.
1 Do not use record documents for construction purposes.
5 Keep record documents and samples available for inspection by Departmental Representative.

1.07 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS

1 Record information on set of blue line opaque drawings, and in copy of Project Manual, provided
by Departmental Representative.

2 Use felt tip marking pens, maintaining separate colours for each major system, for recording
information.

3 Record information concurrently with construction progress.
A Do not conceal Work until required information is recorded.

4 Contract Drawings and shop drawings: mark each item to record actual construction, including:
1 Measured locations of internal utilities and appurtenances, referenced to visible and

accessible features of construction.

2 Field changes of dimension and detail.
3 Changes made by change orders.
A4 Details not on original Contract Drawings.
5 References to related shop drawings and modifications.
5 Specifications: mark each item to record actual construction, including:
1 Manufacturer, trade name, and catalogue humber of each product actually installed,

particularly optional items and substitute items.
2 Changes made by Addenda and change orders.

.6 Other Documents: maintain [manufacturer's certifications,] [inspection certifications,] [field test
records,] required by individual specifications sections.

T Provide digital photos, if requested, for site records.
1.08 EQUIPMENT AND SYSTEMS

A For each item of equipment and each system include description of unit or system, and
component parts.
A Give function, normal operation characteristics and limiting conditions.
2 Include performance curves, with engineering data and tests, and complete nomenclature
and commercial number of replaceable parts.

2 Operating Procedures: include start-up, break-in, and routine normal operating instructions and
sequences.
1 Include regulation, control, stopping, shut-down, and emergency instructions.
2 Include summer, winter, and any special operating instructions.
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3 Maintenance Requirements: include routine procedures and guide for trouble-shooting;

disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and
checking instructions.

4 Provide servicing and lubrication schedule, and list of lubricants required.

5 Include manufacturer's printed operation and maintenance instructions.

.6 Include sequence of operation by controls manufacturer.

T Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required

for maintenance.
.8 Provide installed control diagrams by controls manufacturer.
9 Provide Contractor's co-ordination drawings, with installed colour coded piping diagrams.

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

A1 Provide list of original manufacturer's spare parts, current prices, and recommended quantities to
be maintained in storage.

12 Include test and balancing reports as specified in Section 01 45 00 - Quality Control.
13 Additional requirements: as specified in individual specification sections.

1.09 MATERIALS AND FINISHES

A Building products, applied materials, and finishes: include product data, with catalogue number,
size, composition, and colour and texture designations.
1 [Provide information for re-ordering custom manufactured products].

2 Instructions for cleaning agents and methods, precautions against detrimental agents and

methods, and recommended schedule for cleaning and maintenance.
3 Additional requirements: as specified in individual specifications sections.
1.10 MAINTENANCE MATERIALS

1 Special Tools:
A Provide special tools, in quantities specified in individual specification section.
2 Provide items with tags identifying their associated function and equipment.
3 Deliver to site, location as directed; place and store.
4 Receive and catalogue items.
1 Submit inventory listing to Departmental Representative.
2 Include approved listings in Maintenance Manual.

1.11 DELIVERY, STORAGE AND HANDLING

1 Store special tools in manner to prevent damage or deterioration.
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2 Store in original and undamaged condition with manufacturer's seal and labels intact.
3 Store paints and freezable materials in a heated and ventilated room.
5 Remove and replace damaged products at own expense and for review by Departmental

Representative.

1.12  WARRANTIES AND BONDS

1

2

Develop warranty management plan to contain information relevant to Warranties.

Submit warranty management plan, 30 days before planned pre-warranty conference, to
Departmental Representative approval.

Warranty management plan to include required actions and documents to assure that
Departmental Representative receives warranties to which it is entitled.

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

Submit, warranty information made available during construction phase, to Departmental
Representative for approval prior to each monthly pay estimate.

Assemble approved information in binder, submit upon acceptance of work and organize binder
as follows:

1 Separate each warranty or bond with index tab sheets keyed to Table of Contents listing.

2 List subcontractor, supplier, and manufacturer, with name, address, and telephone
number of responsible principal.

3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers, and
manufacturers, within ten days after completion of applicable item of work.

A4 Verify that documents are in proper form, contain full information, and are notarized.

5 Co-execute submittals when required.

.6 Retain warranties and bonds until time specified for submittal.

Except for items put into use with Owner's permission, leave date of beginning of time of
warranty until Date of Substantial Performance is determined.

Conduct joint 9 month warranty inspection, measured from time of acceptance, by Departmental
Representative.

Include information contained in warranty management plan as follows:

1 Roles and responsibilities of personnel associated with warranty process, including points
of contact and telephone numbers within the organizations of Contractors, subcontractors,
manufacturers or suppliers involved.

2 Listing and status of delivery of Certificates of Warranty for extended warranty items, to
include HVAC balancing, the new coils and the new humdificators.

3 Provide list for each warranted equipment, item, feature of construction or system
indicating:
A Name of item.
2 Model and serial numbers.

3 Location where installed.
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Name and phone numbers of manufacturers or suppliers.

Names, addresses and telephone numbers of sources of spare parts.
Warranties and terms of warranty: include one-year overall warranty of
construction. Indicate items that have extended warranties and show separate
warranty expiration dates.

oo~

T Cross-reference to warranty certificates as applicable.
.8 Starting point and duration of warranty period.
9 Summary of maintenance procedures required to continue warranty in force.

.10 Cross-Reference to specific pertinent Operation and Maintenance manuals.
A1 Organization, names and phone numbers of persons to call for warranty service.
A2 Typical response time and repair time expected for various warranted equipment.

4 Contractor's plans for attendance at 9 month post-construction warranty inspections.
5 Procedure and status of tagging of equipment covered by extended warranties.
.6 Post copies of instructions near selected pieces of equipment where operation is critical

for warranty and/or safety reasons.

.10 Respond in timely manner to oral or written notification of required construction warranty repair
work.

A1 Written verification to follow oral instructions.
1 Failure to respond will be cause for the Departmental Representative to proceed with
action against Contractor.

1.13 WARRANTY TAGS

1 Tag, at time of installation, each warranted item. Provide durable, oil and water resistant tag
approved by Departmental Representative.

2 Attach tags with copper wire and spray with waterproof silicone coating.

3 Leave date of acceptance until project is accepted for occupancy.

A4 Indicate following information on tag:

A Type of product/material.
Model number.

Serial number.

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

Nouhwiv

2 PRODUCTS
201 NOT USED

A Not Used.
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3 EXECUTION

3.01 NOT USED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 ADMINISTRATIVE REQUIREMENTS

1 Demonstrate scheduled operation and maintenance of equipment and systems to Owner's
personnel two weeks prior to date of final inspection.

2 Owner: provide list of personnel to receive instructions, and co-ordinate their attendance at
agreed-upon times.

3 Preparation:
A1 Verify conditions for demonstration and instructions comply with requirements.
2 Verify designated personnel are present.
3 Ensure equipment has been inspected and put into operation in accordance to
manufacturers exigencies.
A4 Ensure testing, adjusting, and balancing has been performed and equipment and systems

are fully operational.

A4 Demonstration and Instructions:
1 Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, and
maintenance of each item of equipment at agreed upon times, at the equipment location.
2 Instruct personnel in phases of operation and maintenance using operation and

maintenance manuals as basis of instruction.

3 Review contents of manual in detail to explain aspects of operation and maintenance.
4 Prepare and insert additional data in operations and maintenance manuals when needed
during instructions.
5 Time Allocated for Instructions: ensure amount of time required for instruction of each item of
equipment or system as follows:
1 Section 23 - Heating Plant: 3 hours of instruction.
2 Section 23 - Cooling and Ventilation System: 3 hours of instruction.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Submit schedule of time and date for demonstration of each item of equipment and each system
two weeks prior to designated dates, for Departmental Representative's approval.

3 Submit reports within one week after completion of demonstration, that demonstration and
instructions have been satisfactorily completed.

A4 Give time and date of each demonstration, with list of persons present.
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5 Provide copies of completed operation and maintenance manuals for use in demonstrations and

1.04

2.01

3.01

instructions.

QUALITY ASSURANCE

1 When specified in individual Sections requiring manufacturer to provide authorized
representative to demonstrate operation of equipment and systems:
A Instruct Owner's personnel.
2 Provide written report that demonstration and instructions have been completed.
PRODUCTS
NOT USED
1 Not Used.
EXECUTION
NOT USED
1 Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

A1 CSA International
| CSA S350-M1980(R2003), Code of Practice for Safety in Demolition of Structures.

2 U.S. Environmental Protection Agency (EPA)/Office of Water
1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing
Pollution Prevention Plans and Best Management Practices.

1.03 ACTION AND INFORMATIONAL SUBMITTALS

1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit demolition drawings:
1 Submit for review and approval by Departmental Representative shoring and

underpinning drawings stamped and signed by professional engineer registered or
licensed in the Province of Quebec, showing proposed method.

1.04 SITE CONDITIONS
1 Review "Designated Substance Report™ and take precautions to protect environment.

2 If material resembling spray or trowel-applied asbestos or other designated substance listed as
hazardous be encountered, stop work, take preventative measures, and notify Departmental
Representative immediately.

1 Proceed only after receipt of written instructions have been received from Departmental
Representative.

3 Notify Departmental Representative before disrupting building access or services.

2 PRODUCTS
201 NOT USED

A Not used.

3 EXECUTION
3.01 EXAMINATION

1 Inspect building and site with Departmental Representative and verify extent and location of
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items designated for removal, disposal, alternative disposal, recycling, salvage and items to

remain.
2 Locate and protect utilities. Preserve active utilities traversing site in operating condition.
3 Notify and obtain approval of utility companies before starting demolition.

3.02 CLEANING

A Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11 - Cleaning.
3 Refer to demolition drawings and specifications for items to be salvaged for reuse.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1.03

1.04

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

REFERENCES

A1 Canadian Environmental Protection Act,1999 (CEPA 1999).

2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

1 Material Safety Data Sheets (MSDS).

3 National Fire Code of Canada, 2005.

4 Transportation of Dangerous Goods Act (TDGA), 1999 c. 34.

5 Transportation of Dangerous Goods Regulations (TDGR), T-19.01-SOR/2003-400.

.6 Ozone-Depleting Substances Regulations, SOR/99-07.

T Environmental Code of Practice on Halons, July 1996.

.8 Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration
and Air Conditioning Systems, March 1996.

DEFINITIONS

1 Toxic: substance is considered toxic if it is listed on Toxic Substances List found in Schedule 1 of
CEPA.

2 List of Toxic Substances: found in Schedule 1 of CEPA, lists substances that have been assessed
as toxic. Federal Government can make regulations with respect to a substance specified on List
of Toxic Substances. Column 11 of this list identifies type of regulation applicable to each
substance.

3 PCBs: includes chlorobiphenyls referred to in Column | of item 1 of the List of Toxic Substances

in Schedule | of Canadian Environmental Protection Act.

ACTION AND INFORMATIONAL SUBMITTALS

1

2

Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

Product Data:

1 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section
02 81 01 - Hazardous Materials.

2 Submit photocopy of shipping documents and waste manifests to Departmental
Representative when shipping toxic wastes off site.

3 Maintain 1 copy of product data in readily accessible file on site.
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1.05 DELIVERY, STORAGE, AND HANDLING

1 Store and handle toxic wastes in accordance with applicable federal and provincial laws,
regulations, codes, and guidelines.

2 Store and handle flammable and combustible wastes in accordance with current National Fire
Code of Canada requirements.

3 Co-ordinate storage of toxic wastes with Departmental Representative and follow internal
requirements for labelling and storage of wastes.

A4 Observe smoking regulations, smoking is prohibited in area where toxic wastes are stored, used,
or handled.
5 Only certified persons who have successfully completed Environment Canada Environmental

Awareness Course for Environmentally Safe Handling of Refrigerants are permitted to work on
refrigeration and air conditioning systems.

.6 Report spills or accidents involving toxic wastes immediately to Departmental Representative and
to appropriate regulatory authorities. Take reasonable measures to contain the release while
ensuring health and safety is protected.

T Transport toxic wastes in accordance with federal Transportation of Dangerous Goods Act,
Transportation of Dangerous Goods Regulations, and applicable provincial regulations.

.8 Use authorized/licensed carrier to transport toxic waste.
9 Co-ordinate transportation and disposal of toxic wastes with Departmental Representative.

10 Notify appropriate regulatory authorities and obtain required permits and approvals prior to
exporting toxic waste.

A1 Dispose of toxic wastes generated on site in accordance with applicable federal and provincial
acts, regulations, and guidelines.

A2 Ensure toxic waste is shipped to authorized/licensed treatment or disposal facility and that
liability insurance requirements are met.

13 Minimize generation of toxic waste to maximum extent practicable. Take necessary precautions
to avoid mixing clean and contaminated wastes.
2 PRODUCTS
2.01 NOT USED

A Not Used.
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3 EXECUTION

3.01 NOT USED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

1 Definitions:
1 Dangerous Goods: product, substance, or organism specifically listed or meets hazard
criteria established in Transportation of Dangerous Goods Regulations.
2 Hazardous Material: product, substance, or organism used for its original purpose; and is

either dangerous goods or material that will cause adverse impact to environment or
adversely affect health of persons, animals, or plant life when released into the
environment.

3 Hazardous Waste: hazardous material no longer used for its original purpose and that is
intended for recycling, treatment or disposal.

2 Reference Standards:
Ad Canadian Environmental Protection Act,1999 (CEPA 1999)
| Export and Import of Hazardous Waste and Hazardous Recyclable Material
Regulations (SOR/2005-149).
2 Department of Justice Canada (Jus)

| Transportation of Dangerous Goods Act, 1992 (TDG Act) 1992, (c. 34).
2 Transportation of Dangerous Goods Regulations (T-19.01-SOR/2001-286).
3 Green Seal Environmental Standards (GS)
1 GS-11-2008, 2nd Edition, Paints and Coatings.
2 GS-36-00, Commercial Adhesives.
4 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).
5 National Research Council Canada Institute for Research in Construction (NRC-IRC)
1 National Fire Code of Canada-2005.

3 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI.
Source Specific Standards
A SCAQMD Rule 1113-A2007, Architectural Coatings.
2 SCAQMD Rule 1168-A2005, Adhesive and Sealant Applications.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for
hazardous materials and include product characteristics, performance criteria, physical
size, finish and limitations.

2 Submit two copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health
and Safety Requirements and 01 35 43 - Environmental Procedures to Departmental
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1.04

Representative for each hazardous material required prior to bringing hazardous material
on site.

Submit hazardous materials management plan to Departmental Representative that
identifies hazardous materials, usage, location, personal protective equipment
requirements, and disposal arrangements.

DELIVERY, STORAGE AND HANDLING

1

Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

Transport hazardous materials and wastes in accordance with Transportation of Dangerous Goods
Act, Transportation of Dangerous Goods Regulations, and applicable provincial regulations.

Storage and Handling Requirements:

1

2

3

o Ul

.10

Co-ordinate storage of hazardous materials with Departmental Representative and abide
by internal requirements for labelling and storage of materials and wastes.

Store and handle hazardous materials and wastes in accordance with applicable federal
and provincial laws, regulations, codes, and guidelines.

Store and handle flammable and combustible materials in accordance with National Fire
Code of Canada requirements.

Keep no more than 45 litres of flammable and combustible liquids such as gasoline,
kerosene and naphtha for ready use.

A Store flammable and combustible liquids in approved safety cans bearing the
Underwriters' Laboratory of Canada or Factory Mutual seal of approval.
2 Storage of quantities of flammable and combustible liquids exceeding 45 litres

for work purposes requires the written approval of the Departmental
Representative.
Transfer of flammable and combustible liquids is prohibited within buildings.
Transfer flammable and combustible liquids away from open flames or heat-producing
devices.
Solvents or cleaning agents must be non-flammable or have flash point above 38 degrees
C.
Store flammable and combustible waste liquids for disposal in approved containers
located in safe, ventilated area. Keep quantities to minimum.
Observe smoking regulations, smoking is prohibited in areas where hazardous materials
are stored, used, or handled.
Storage requirements for quantities of hazardous materials and wastes in excess of 5 kg
for solids, and 5 litres for liquids:

A Store hazardous materials and wastes in closed and sealed containers.

2 Label containers of hazardous materials and wastes in accordance with WHMIS.

3 Store hazardous materials and wastes in containers compatible with that material
or waste.

4 Segregate incompatible materials and wastes.

.5 Ensure that different hazardous materials or hazardous wastes are stored in

separate containers.
.6 Store hazardous materials and wastes in secure storage area with controlled
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access.
v Maintain clear egress from storage area.
8 Store hazardous materials and wastes in location that will prevent them from
spilling into environment.
9 Have appropriate emergency spill response equipment available near storage
area, including personal protective equipment.
10 Maintain inventory of hazardous materials and wastes, including product name,
guantity, and date when storage began.
A1 When hazardous waste is generated on site:

1 Co-ordinate transportation and disposal with Departmental
Representative.

2 Comply with applicable federal, provincial and municipal laws and
regulations for generators of hazardous waste.

3 Use licensed carrier authorized by provincial authorities to accept subject
material.

A4 Before shipping material obtain written notice from intended hazardous
waste treatment or disposal facility it will accept material and it is
licensed to accept this material.

5 Label containers with legible, visible safety marks as prescribed by
federal and provincial regulations.

.6 Only trained personnel handle, offer for transport, or transport dangerous
goods.

T Provide photocopy of shipping documents and waste manifests to
Departmental Representative.

.8 Track receipt of completed manifest from consignee after shipping
dangerous goods. Provide photocopy of completed manifest to
Departmental Representative.

9 Report discharge, emission, or escape of hazardous materials
immediately to Departmental Representative and appropriate provincial
authority. Take reasonable measures to control release.

A2 Ensure personnel have been trained in accordance with Workplace Hazardous

Materials Information System (WHMIS) requirements.

13 Report spills or accidents immediately to Departmental Representative. Submit a
written spill report to Departmental Representative within 24 hours of incident.
5 Develop Construction Waste Management Plan related to Work of this Section.
.6 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,

padding, and packaging materials as specified in Construction Waste Management Plan Waste
Reduction Workplan.

2 PRODUCTS

201 MATERIALS

1 Description:
| Bring on site only quantities hazardous material required to perform Work.
2 Maintain MSDS in proximity to where materials are being used. Communicate this

location to personnel who may have contact with hazardous materials.
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3 EXECUTION
3.01 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11 - Cleaning.

3 Waste Management: separate waste materials for recycling.

| Dispose of hazardous waste materials in accordance with applicable federal and
provincial acts, regulations, and guidelines.

2 Recycle hazardous wastes for which there is approved, cost effective recycling process
available.

3 Send hazardous wastes to authorized hazardous waste disposal or treatment facilities.

4 Burning, diluting, or mixing hazardous wastes for purpose of disposal is prohibited.

5 Disposal of hazardous materials in waterways, storm or sanitary sewers, or in municipal
solid waste landfills is prohibited.

.6 Dispose of hazardous wastes in timely fashion in accordance with applicable provincial
regulations.

T Minimize generation of hazardous waste to maximum extent practicable. Take necessary
precautions to avoid mixing clean and contaminated wastes.

8 Identify and evaluate recycling and reclamation options as alternatives to land disposal,
such as:
A Hazardous wastes recycled in manner constituting disposal.

2 Hazardous waste burned for energy recovery.
3 Lead-acid battery recycling.
4 Hazardous wastes with economically recoverable precious metals.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 Green Seal Environmental Standards (GS)
1 GS-11-2008, 2nd Edition, Paints and Coatings.

2 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI.
Source Specific Standards
| SCAQMD Rule 1113-A2007, Architectural Coatings.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
1 Submit manufacturer's instructions, printed product literature and data sheets for access
door components and include product characteristics, performance criteria, physical size,
finish and limitations.

3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of Quebec, Canada.
2 Submit catalogue details for each type of door illustrating profiles, dimensions and

methods of assembly.

4 Samples:
1 Submit for review and acceptance of each unit.
2 Samples will be returned for inclusion into work.
3 Submit 1 of each type of hand entry access door.
4 Submit one 300 x 300 mm corner sample of each type of body entry door.

1.04 CLOSEOUT SUBMITTALS
A1 Submit in accordance with Section 01 78 00 - Closeout Submittals.

2 Operation and Maintenance Data: submit operation and maintenance data for [cleaning and
maintenance of stainless steel finishes] for incorporation into manual.

1.05 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
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labelled with manufacturer's name and address.

3 Storage and Handling Requirements:
1 Store materials off ground indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
2 Store and protect access doors from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,

padding, and packaging materials.

2 PRODUCTS

2.01 ACCESS DOORS

1 Sizes: as follows unless indicated:
1 For body entry: 600 x 600 mm minimum.
2 For hand entry: 300 x 300 mm minimum.
2 Construction: rounded safety corners, concealed hinges, screwdriver latch, anchor straps, able to

open 180 degrees.

3 Materials:
| Other areas: prime coated steel.

2.02 EXCLUSIONS

| Lay-in tile ceilings: use unobtrusive identification locators.

3 EXECUTION

3.01 EXAMINATION

1 Verification of Conditions: verify conditions of substrates previously installed under other
Sections or Contracts are acceptable for access door installation in accordance with
manufacturer's written instructions.

1 Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied [and

after receipt of written approval to proceed from Departmental Representative.

3.02 INSTALLATION

1 Installation: locate access doors within view of equipment and ensure equipment is accessible for
operating, inspecting, adjusting, servicing without using special tools.
1 Steel surfaces: in accordance with Section 23 33 00 — Air Duct Accessories.
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3.03 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.

2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11 - Cleaning.

3.04 PROTECTION
A Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by access door installation.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1.03

1.04

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

PAYMENT PROCEDURES FOR TESTING LABORATORY SERVICES

1 Engage and pay for services of independent testing laboratory.
REFERENCES
1 Definitions:
1 HVAC System: complete air duct system from outside air intake louvers to furthest air

supply terminal unit and including:

Rigid supply and return ductwork;

Return air plenums including ceiling plenums;

Cooling and heating coils and compartments;

Condensate drain pans, eliminator blades and humidifiers;
Fans, fan blades and fan housing;

Filter housing and frames;

Acoustically insulated duct linings;

Dampers and controls.

N WN R

2 Reference Standards:
| National Air Duct Cleaners Association (NADCA)
1 ACR Standard, 2006 edition: Assessment, Cleaning and Restoration of HVAC

Systems.
2 North American Insulation Manufacturers Association (NAIMA)
1 NAIMA 2005, Cleaning Fibrous Glass Insulated Duct Systems - Recommended
Practices.

3 United States Environmental Protection Agency (US EPA)
1 US EPA 1999, 40 CFR Parts 152 and 156.

ADMINISTRATIVE REQUIREMENTS

| Site Evaluation: conducting site visit 2 weeks before start of work to establish specific
co-ordinated survey and cleaning plan to establish specific co-ordinated survey and cleaning plan
determining how areas of facility and HVAC systems will be protected during cleaning

operations.

1 Organize and lay out plan for survey and identify camera and cleaning apparatus
insertion points.

2 Ensure plan identifies sequence and schedule of survey and cleaning operations for each
individual HVAC system and for complete facility.
1 Take account of elbows, bends, turning vanes, dampers, transitions, take-offs,

and other internal features.
3 Departmental Representative to review video survey and cleaning plan 1 week minimum

prior to start of work.
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1 Proceed with survey and cleaning work only after receiving written approval
from Departmental Representative.

2 Scheduling: Hours of Operation: complete work during non-business hours as follows:
1 Friday from 18:00 hours to Monday at 06:00 hours, for Works which require the stop of
the ventilation systems.

2 Work may be carried out during statutory holidays
3 Hours of operation are subject to change with 12 hours notice.
3 Project Co-ordination: assign Project Co-ordinator to oversee air duct cleaning processes.
1 Provide Departmental Representative with contact information of Project Co-ordinator

including: name, telephone number, cell phone number.

A4 Damaged or broken equipment and components found during initial testing and inspection will be
repaired or replaced by Departmental Representative.

1.05 ACTION AND INFORMATIONAL SUBMITTALS

1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit survey and cleaning plan developed during site evaluation.
1 Ensure plan includes sequence of operation, identification of camera and cleaning

apparatus insertion points and schedule for work.

3 Product Data:
1 Submit manufacturer's printed product literature and data sheets for antimicrobial agents
and include product characteristics, performance criteria and limitations.
2 Provide two copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health
and Safety Requirements and 01 35 43 - Environmental Procedures for antimicrobial
agents or coatings.

4 Testing Laboratory Services: submit name and address of laboratory engaged for work of this
Section.
A Submit laboratory analysis report of particulate collection indicating:
A Location of collection;
2 Particulate grade;
3 Particulate size;
4 Percentage concentration of individual particulates in each sample.

5 US EPA Registration: submit verification of EPA Registration of antimicrobial agent.

.6 Submit the methods that will be taken to isolate the spread of dust in the network of ducts for
power and discharge outside the mechanical room.

T Submit verification of delivery of hazardous or toxic waste materials to contaminated waste
facility, as described in PART 3 - CLEANING - Waste Management.

1.06 CLOSEOUT SUBMITTALS

A Provide submittals in accordance with Section 01 78 00 - Closeout Submittals.
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2 Post Cleaning Inspection Report: submit 4 copies of Final Inspection Report, including data
collected, observations and recommendations as well as following information:
A Name and address of facility;
2 Name and address of HVAC cleaning contractor;
3 Description of HVAC systems with drawings identifying systems cleaned:;
4 Identification scheme for location points in systems that were inspected with
accompanying notes describing methods of inspection or tests used;

5 Identification of points where samples were collected and type of analysis used for each
collection;

.6 Identification of each sample collected:;

T Comments complete with photographs of each sampling location and other observed
system features;

8 Identify systems tested, observations, actions taken and recommendations for future

maintenance.

3 Submit verification of delivery of hazardous or toxic waste materials to contaminated waste
facility.

1.07 EXTRA MATERIALS

1 Extra Stock Materials:
A Supply 4 extra filters for each HVAC System cleaned.
2 Ensure filters are correct match, size, type and configuration of existing HVAC Systems.

1.08 QUALITY ASSURANCE

| Contractor: verification of 5 years minimum experience in work similar to or exceeding work of
this Section.
2 PRODUCTS

2.01 ACCESS DOORS AND PANELS

A Ductwork Access Doors: construct access doors from 1.27 mm minimum galvanized sheet steel,
sheet aluminum with gasketted seal.
1 Ensure access door is 25 mm greater in every dimension than access opening.
2 Access door size 200 mm x 200 mm minimum or as mentioned on plans.
3 Secure access doors with sheet metal screws on 75 mm centres minimum. Ensure 3
screws per side minimum.

3 Access Doors and Panels Acoustic Lining:
A Install acoustic lining to match existing.
2 Self-adhesive glass fibre tape capable of adhering to both acoustic lining and metal
access door or panel materials.
3 Water-based duct sealer for repairing cut acoustic lining.

2.02 ANTIMICROBIAL AGENT

A Use antimicrobial agents registered with US EPA-40 CFR.
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2.03 SYSTEM FILTERS
A Not used.

2.04 AIRDUCT CLEANING EQUIPMENT

1 Manually propelled full contact brushes:
1 Ensure brushes are specifically manufactured and shaped to fit individual ducts,
equipment and components of HVAC system.
1 Ensure brushes are sized to fit various duct sizes in HVAC system.
2 Ensure brushes make scrubbing motion and full contact with HVAC system interior
surfaces to be cleaned.
2 Brushes: manually propelled with integrally-mounted motor or drive and brusches: manually
propelled with integrally-mounted motor or direct drive.
| Ensure motor or drive has capacity to continue to push brush after bristles are distorted.
2 Replace worn and ineffective brushes when required.

205 HEPAVACUUM UNIT

| Vacuum Unit: includes vacuum fan, integral HEPA filter, suction hose and vacuum head, capable
of maintaining HVAC System debris and particulates airborne in air stream until they reach
vacuum unit and maintaining system under negative pressure.
1 Ensure HEPA filters are clean and maintain vacuum unit and HEPA filter to run
efficiently.

3 EXECUTION
3.01 PREPARATION
1 Close down HVAC system.

2 Locate and identify externally visible HVAC system features which may affect cleaning process
including:

Control devices;

Fire and smoke control dampers;

Balancing dampers: indicate and record positions for resetting;

Air volume control boxes: indicate and record positions for resetting;

Fire alarm devices;

Monitoring devices and controls.

oulh wiN kR

Cut openings in equipment panels and ductwork for access to system interior.
1 Square or rectangular opening sizes: 200 mm minimum each side.
2 Circular opening sizes: 200 mm minimum diameter.

3.02 EXAMINATION /PRE-CLEANING INSPECTION

1 Verification of Conditions:
1 Make visual inspection of interior of HVAC system using remote controlled robotic
camera.

2 Insert camera at pre-established strategic locations to evaluate condition and cleanliness
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of HVAC systems and components.

2 Evaluation and Assessment:
1 Identify location and type of internal components.
2 Identify extent of potential problems.
3 If toxic or hazardous materials or deposits are suspected after initial inspection
immediately stop work and inform Departmental Representative.
A Do not proceed further with inspection operations until written approval from

Departmental Representative.

3.03 PARTICULATE COLLECTION

A Before starting duct cleaning, identify locations for sample collection and collect particulate
samples.
2 Take samples from interior surfaces of HVAC system using sterile wipes for submission to

independent testing laboratory.

3 For each HVAC system collect 4 samples from each HVAC unit as follows:
| Sample 1: collect from inside ventilation unit downstream of air filters but before fan
discharge;
2 Sample 2: collect downstream of fan discharge and 1 meter maximum downstream in

first horizontal branch;
3.04 LABORATORY ANALYSIS

1 Ensure independent testing laboratory has demonstrated experience in work associated with air
duct cleaning.

2 Ensure Super Electron Microscope (SEM) is used for analyzing and determining components of
particulate collection samples:
A Identify components by grade and size;
2 Report findings including percentage concentration of components to Departmental
Representative.

3 Proceed with HVAC System Cleaning only after laboratory analysis test results have been
received.
4 Ensure cleaning technicians have safety equipment appropriate for toxic or hazardous conditions

identified by laboratory analysis before proceeding with cleaning operations.
3.05 DUCT CLEANING

A Do duct cleaning in accordance with NADCA ACR Standard.

2 Isolate and clean sections in zones to ensure that dirt deposits and debris from zone being cleaned
does not pass through another zones which has already been cleaned.
A Isolate zone of duct using closed-cell polyurethane foam before cleaning.

3 Ensure vacuum units and evacuation fans are securely in place before starting cleaning operation

of isolated section of HVAC air duct system.
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A4 Install HEPA filter evacuation fan at one end of zone section and insert full contact brushes at
other end.

5 Clean HVAC supply air duct system and components where particulate sample collected from
surfaces is greater than 75 mg of particulate per 0.01 square metres.

.6 Clean exhaust, return, transfer ductwork and plenums, equipment and components where
particulate sample collected from surfaces is greater than 75 mg of particulate per 0.01 square
metres.

T Energize brushes to travel from insertion point to HEPA filter evacuation fan.

A Pass brushes through sections as often as necessary to achieve required cleanliness.

2 Change brush sizes as required to ensure positive contact with duct and component
interiors.

3 Clean corners and pockets where dirt and debris can accumulate.

.8 Clean equipment, components and other features in isolated zone before moving to next zone of
HVAC air duct system.

9 Advise Departmental Representative 72 hours minimum before deactivation of fire alarm and

smoke detectors duct cleaning operations.
1 Departmental Representative will pay for costs of deactivation of fire alarm and smoke
detector system.

3.06 COMPONENTS AND EQUIPMENT CLEANING

1

Brush and vacuum coils, humidifiers, air handling unit enclosures, and heat exchanger surfaces to
achieve required cleanliness.

When cleaning equipment and components by brushing and vacuuming is inappropriate or
insufficient, dismantle and remove equipment or component and move to area designated by
Departmental Representative for cleaning.

1 Pressure wash with water and cleaning solution until required cleanliness is achieved.

2 Clean equipment and components in place only if there is no hazard to adjacent materials.

Compressed air and manual cleaning is acceptable only for cleaning individual components and
small areas as follows and only after written approval from Departmental Representative:

Fan blades;

Dampers;

Turning vanes;

Controls;

Sensor bulbs;

Fire alarms;

Smoke detectors.

Nouhwik

3.07 ANTI MICROBIAL APPLICATION

1

2

Apply antimicrobial agents when fungal growth is suspected.

Apply antimicrobial agents after removal of surface deposits and debris.
1 Verify air duct interiors are free from deposits and debris by visual inspection.



Restoration of ventilation systems SF-03 and SF-04 SECTION 2301 31

N° File : R.069802.001 Air Duct Cleaning for HVAC Systems
Page 7
Revision : 0
2 Report findings to Departmental Representative.
3 Proceed with application of antimicrobial agents after written approval from

Departmental Representative.

3 Apply antimicrobial agents in accordance with manufacturer's written instructions and US EPA
40 CFR registration and listing.

A4 Manual or Robotic spray antimicrobial agents directly onto interior surfaces of HVAC air duct
system.
1 Do not use fog mist for downstream surfaces.

3.08 SYSTEM STARTUP

A Cover each inspection opening with access door or panel and secure in place after inspection and
cleaning are completed.

2 Restart each HVAC system.
3.09 CLEANING
A Clean in accordance with Section 01 74 11 - Cleaning.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 ACTION AND INFORMATIONAL SUBMITTALS
A Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

2 Shop drawings; submit drawings stamped and signed by professional engineer registered or
licensed in Province of Quebec, Canada.

3 Shop drawings to show:
A Mounting arrangements.
2 Operating and maintenance clearances.
A4 Shop drawings and product data accompanied by:
| Detailed drawings of bases, supports, and anchor bolts.
2 Acoustical sound power data, where applicable.
3 Points of operation on performance curves.
4 Manufacturer to certify current model production.
5 Certification of compliance to applicable codes.
5 In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use MCAC
"Shop Drawing Submittal Title Sheet". Identify section and paragraph number.
.6 Closeout Submittals:
A Provide operation and maintenance data for incorporation into manual specified in
Section 01 78 00 - Closeout Submittals.
2 Operation and maintenance manual approved by, and final copies deposited with,
Departmental Representative before final inspection.
3 Operation data to include:
1 Control schematics for systems including environmental controls.
2 Description of systems and their controls.
3 Description of operation of systems at various loads together with reset schedules

and seasonal variances.
4 Operation instruction for systems and component.
5 Description of actions to be taken in event of equipment failure.
.6 Valves schedule and flow diagram.
v Colour coding chart.
M
1

A4 aintenance data to include:
Servicing, maintenance, operation and trouble-shooting instructions for each item
of equipment.
2 Data to include schedules of tasks, frequency, tools required and task time.
5 Performance data to include:
A Equipment manufacturer's performance datasheets with point of operation as left

after commissioning is complete.
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2 Equipment performance verification test results.

1.03

1.04

w

Special performance data as specified.

A4 Testing, adjusting and balancing reports as specified in Section 23 05 93 -

Testing, Adjusting and Balancing for HVAC.
.6 Approvals:

1 Submit 2 copies of draft Operation and Maintenance Manual to Departmental
Representative for approval. Submission of individual data will not be accepted
unless directed by Departmental Representative.

2 Make changes as required and re-submit as directed by Departmental
Representative.

T Additional data:

1 Prepare and insert into operation and maintenance manual additional data when
need for it becomes apparent during specified demonstrations and instructions.
8 Site records:
A Departmental Representative will provide 1 set of reproducible mechanical

drawings. Provide sets of white prints as required for each phase of work. Mark
changes as work progresses and as changes occur. Include changes to existing
mechanical systems, control systems and low voltage control wiring.

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

3 Use different colour waterproof ink for each service.

4 Make available for reference purposes and inspection.

9 As-built drawings:
A Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production
of as-built drawings.
2 Identify each drawing in lower right hand corner in letters at least 12 mm high as
follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED
TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of
Contractor) (Date).

3 Submit to Departmental Representative for approval and make corrections as
directed.

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

5 Submit completed reproducible as-built drawings with Operating and

Maintenance Manuals.
10 Submit copies of as-built drawings for inclusion in final TAB report.

QUALITY ASSURANCE
A Quiality Assurance: in accordance with Section 01 45 00 - Quality Control.

2 Health and Safety Requirements: do construction occupational health and safety in accordance
with Section 01 35 29.06 - Health and Safety Requirements.

MAINTENANCE

1 Provide one set of special tools required to service equipment as recommended by manufacturers
and in accordance with Section 01 78 00 - Closeout Submittals.
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2 PRODUCTS

201 NOTUSED

A Not used.

3 EXECUTION
3.01 PAINTING REPAIRS AND RESTORATION
1 Prime and touch up marred finished paintwork to match original.
2 Restore to new condition, finishes which have been damaged.
3.02 CLEANING

1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork and air
handling units.

3.03 FIELD QUALITY CONTROL

1 Site Tests: conduct following tests in accordance with Section 01 45 00 - Quality Control and
submit report as described in PART 1 - SUBMITTALS.

3.04 DEMONSTRATION

| Departmental Representative will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.

2 Supply tools, equipment and personnel to demonstrate and instruct operating and maintenance
personnel in operating, controlling, adjusting, trouble-shooting and servicing of all systems and
equipment during regular work hours, prior to acceptance.

3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of
instruction materials.

4 Instruction duration time requirements as specified in appropriate sections.
5 Departmental Representative will record these demonstrations on video tape for future reference.
3.05 PROTECTION

| Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 USE OF SYSTEMS

| Use of new and or existing permanent heating and or ventilating systems for supplying temporary
heat or ventilation is permitted only under following conditions:
1 Entire system is complete, pressure tested, cleaned, flushed out.
2 Specified water treatment system has been commissioned, water treatment is being
continuously monitored.
3 Building has been closed in, areas to be heated/ventilated are clean and will not thereafter

be subjected to dust-producing processes.

4 There is no possibility of damage.

5 Supply ventilation systems are protected existing filters, inspected daily, changed every
as required and all at the Contractor’s expense.

.6 Return systems have approved filters over openings, inlets, outlets.

T Systems will be:
1 Operated as per manufacturer's recommendations and instructions.

.8 Warranties and guarantees are not relaxed.

9 Regular preventive and other manufacturers recommended maintenance routines are

performed by Contractor at own expense and under supervision of Departmental
Representative.

10 Refurbish entire system before static completion; clean internally and externally, restore
to "as- new" condition, replace filters in air systems.

11 The systems may in no case be used during work that could produce dustm odors or noise
in the mechanical room. But, the systems must be restart after the work and like
requested by the Departmental Representative.

2 Exhaust systems are not included in approvals for temporary heating ventilation.

2 PRODUCTS
201 NOT USED

A Not Used.

3 EXECUTION
3.01 NOTUSED

A Not Used.
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 Canadian General Standards Board (CGSB)
| CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.

2 Canadian Standards Association (CSA International)
1 CSA B139-04, Installation Code for Oil Burning Equipment.

3 Green Seal Environmental Standards (GSES)
A Standard GS-11-2008, 2nd Edition, Environmental Standard for Paints and Coatings.

A4 National Fire Code of Canada (NFCC 2005)
1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
1 Provide manufacturer's printed product literature, specifications and datasheets for piping

and equipment and include product characteristics, performance criteria, physical size,
finish and limitations.

1.04 DELIVERY, STORAGE AND HANDLING

A1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

2 Delivery and Acceptance Requirements:
A Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
2 PRODUCTS

2.01 MATERIAL
A Paint: zinc-rich to CAN/CGSB-1.181.
A Paints and Coating: used, in accordance with manufacturer's recommendations for
surface conditions.

2 Adhesives: maximum VOC limit to SCAQMD Rule 1168 to GSES GS-36.
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3 EXECUTION
3.01 APPLICATION
1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including

3.02

3.03

3.04

3.05

3.06

product technical bulletins, handling, storage and installation instructions, and datasheets.

CONNECTIONS TO EQUIPMENT

1 In accordance with manufacturer's instructions unless otherwise indicated.

2 Use valves and either unions or flanges for isolation and ease of maintenance and assembly.

3 Use double swing joints when equipment mounted on vibration isolation and when piping subject
to movement.

CLEARANCES

| Provide clearance around systems, equipment and components for observation of operation,
inspection, servicing, maintenance and as recommended by manufacturer and National Fire Code
of Canada.

2 Provide space for disassembly, removal of equipment and components as recommended by
manufacturer without interrupting operation of other system, equipment, components.

DRAINS

1 Install piping with grade in direction of flow except as indicated.

2 Install drain valve at low points in piping systems, at equipment and at section isolating valves.

3 Pipe each drain valve discharge separately to above floor drain.
| Discharge to be visible.

4 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end male
thread, cap and chain.

AIR VENTS

1 Install air vents to at high points in piping systems.

2 Install isolating valve at each automatic air valve.

3 Install drain piping to approved location and terminate where discharge is visible.

DIELECTRIC COUPLINGS

1

2

3

General: compatible with system, to suit pressure rating of system.
Locations: where dissimilar metals are joined.

NPS 2 and under: isolating unions or bronze valves.
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4 Over NPS 2: isolating flanges.

3.07

PIPEWORK INSTALLATION

1

2

.10
A1
12
13

14

Install pipework to CSA B139.
Screwed fittings jointed with Teflon tape.
Protect openings against entry of foreign material.

Install to isolate equipment and allow removal without interrupting operation of other equipment
or systems.

Assemble piping using fittings manufactured to ANSI standards.

Saddle type branch fittings may be used on mains if branch line is no larger than half size of

main.

| Hole saw (or drill) and ream main to maintain full inside diameter of branch line prior to
welding saddle.

Install exposed piping, equipment, rectangular cleanouts and similar items parallel or
perpendicular to building lines.

Slope piping, except where indicated, in direction of flow for positive drainage and venting.
Install, except where indicated, to permit separate thermal insulation of each pipe.

Group piping wherever possible and as indicated.

Ream pipes, remove scale and other foreign material before assembly.

Use eccentric reducers at pipe size changes to ensure positive drainage and venting.

Provide for thermal expansion as indicated.

Valves:

1 Install in accessible locations.

2 Remove interior parts before soldering.

3 Install with stems above horizontal position unless indicated.

4 Valves accessible for maintenance without removing adjacent piping.

5 Install globe valves in bypass around control valves.

.6 Use gate ball or butterfly valves at branch take-offs for isolating purposes except where

specified.
Install butterfly valves on chilled water and related condenser water systems only.
Install butterfly valves between weld neck flanges to ensure full compression of liner.
Install ball valves for glycol service.

0 Use chain operators on valves NPS 2 1/2 and larger where installed more than 2400 mm
above floor in Mechanical Rooms.

= © o~
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3.08 FLUSHING OUT OF PIPING SYSTEMS

3.09

3.10

3.11

A1 Flush system in accordance with Section 23 08 02 - Cleaning and Start-up of Mechanical Piping
Systems.
2 Preparatory to acceptance, clean and refurbish equipment and leave in operating condition,

including replacement of filters in piping systems.

PRESSURE TESTING OF EQUIPMENT AND PIPEWORK

A1 Advise Departmental Representative 48 hours minimum prior to performance of pressure tests.
2 Pipework: test as specified in relevant sections of heating, ventilating and air conditioning work.
3 Maintain specified test pressure without loss for 4 hours minimum unless specified for longer

period of time in relevant mechanical sections.

4 Prior to tests, isolate equipment and other parts which are not designed to withstand test pressure
or media.

5 Conduct tests in presence of Departmental Representative.

.6 Pay costs for repairs or replacement, retesting, and making good. Departmental Representative to

determine whether repair or replacement is appropriate.

T Insulate or conceal work only after approval and certification of tests by Departmental
Representative.

EXISTING SYSTEMS

A Be responsible for damage to existing plant by this work.
CLEANING
A Clean in accordance with Section 01 74 11 - Cleaning.
1 Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

A1 American National Standards Institute/American Society of Mechanical Engineers
(ANSI/ASME)
1 ANSI/ASME B31.1-1998, Power Piping.
2 ANSI/ASME B31.3-2000, Process Piping.

2 American National Standards Institute/American Water Works Association (ANSI/AWWA)
| ANSI/AWWA C206-03, Field Welding of Steel Water Pipe.

3 American Welding Society (AWS)
1 AWS C1.1M/C1.1-2000, Recommended Practices for Resistance Welding.
2 AWS Z49.1-1999, Safety in Welding, Cutting and Allied Process.
3 AWS W1-2000, Welding Inspection Handbook..

4 Canadian Standards Association (CSA International)

1 CSA WA47.2-M1987(R1998, Certification of Companies for Fusion Welding of
Aluminum.
CSA Wi48-series 01, Filler Metals and Allied Materials for Metal Arc Welding.
CSA B51-1997, Boiler, Pressure Vessel and Pressure Piping Code.
CSA-W117.2-01, Safety in Welding, Cutting and Allied Processes.
CSA W178.1-02, Certification of Welding Inspection Organizations.
CSA W178.2-01, Certification of Welding Inspectors.
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1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

1.04 QUALITY ASSURANCE

1 Qualifications:
1 Welders:
1 Welding qualifications in accordance with CSA B51.
2 Use qualified and licensed welders possessing certificate for each procedure
performed from authority having jurisdiction.
3 Submit welder's qualifications to Departmental Representative.
A4 Each welder to possess identification symbol issued by authority having
jurisdiction.
5 Certification of companies for fusion welding of aluminum in accordance with
CSA W47.2.
2 Inspectors:

A Inspectors qualified to CSA W178.2.
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3 Certifications:
A Registration of welding procedures in accordance with CSA B51.
2 Copy of welding procedures available for inspection.

3 Safety in welding, cutting and allied processes in accordance with CSA-W117.2.

1.05 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.

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

3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,

padding and packaging materials.

2 PRODUCTS
201 ELECTRODES

A Electrodes: in accordance with CSA W48 Series.

3 EXECUTION
3.01 APPLICATION

1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.

3.02 QUALITY OF WORK

1 Welding: in accordance with ANSI/ASME B31.1 and B31.3, ANSI/ASME Boiler and Pressure
Vessel Code, Sections | and IX and ANSI/AWWA C206, using procedures conforming to AWS
B3.0, AWS C1.1, and special procedures specified elsewhere in Division 15.

3.03 INSTALLATION REQUIREMENTS
| Identify each weld with welder's identification symbol.

2 Backing rings:

1 Where used, fit to minimize gaps between ring and pipe bore.
2 Do not install at orifice flanges.
3 Fittings:
A NPS 2 and smaller: install welding type sockets.
2 Branch connections: install welding tees or forged branch outlet fittings.

3.04 INSPECTION AND TESTS - GENERAL REQUIREMENTS

1 Review weld quality requirements and defect limits of applicable codes and standards with
Departmental Representative before work is started.
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2 Formulate "Inspection and Test Plan" in co-operation with Departmental Representative.
3 Do not conceal welds until they have been inspected, tested and approved by inspector.
4 Provide for inspector to visually inspect welds during early stages of welding procedures in

accordance with Welding Inspection Handbook. Repair or replace defects as required by codes
and as specified.

3.05 DEFECTS CAUSING REJECTION

A As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code.

2 In addition, chilled water systems :
A Undercutting greater than 0.8 mm adjacent to cover bead on outside of pipe.
2 Undercutting greater than 0.8 mm adjacent to root bead on inside of pipe.
3 Undercutting greater than 0.8 mm at combination of internal surface and external surface.
4 Incomplete penetration and incomplete fusion greater than total length of 38 mm in 1500

mm length of weld depth of such defects being greater than 0.8 mm.

Repair cracks and defects in excess of 0.8 mm in depth.

Repair defects whose depth cannot be determined accurately on basis of visual
examination or radiographic or particle tests.
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3.06 REPAIR OF WELDS WHICH FAILED TESTS

| Re-inspect and re-test repaired or re-worked welds at Contractor's expense.
3.07 CLEANING

A Clean in accordance with Section 01 74 11 - Cleaning.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 American Society of Mechanical Engineers (ASME).
| ASME B40.1, Pressure Gauges and Gauge Attachments.

2 Canadian General Standards Board (CGSB).
1 CAN/CGSB-14.4, Thermometers, Liquid-in-Glass, Self Indicating,
Commercial/Industrial Type.
2 CAN/CGSB-14.5, Thermometers, Bimetallic, Self-Indicating, Commercial/Industrial

Type.
1.03 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit shop drawings and product data.
3 Submit manufacturer's product data for following items:

1 Thermometers.

2 Pressure gauges.

3 Stop cocks.

A4 Syphons.

5 Wells.

1.04 HEALTH AND SAFETY

1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health
and Safety Requirements.

1.05 WASTE MANAGEMENT AND DISPOSAL

A Collect, separate and place in designated containers for paper, plastic, polystyrene packaging
Steel, Metal, Plastic in accordance with Waste Management Plan.

2 Fold up metal banding, flatten and place in designated area for recycling.
3 Place materials defined as hazardous or toxic waste in designated containers.

4 Ensure emptied containers are sealed, labelled and stored safely for disposal away from children.
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2 PRODUCTS

201 GENERAL
1 Design point to be at mid point of scale or range.
2 Ranges: as indicated.

2.02 DIRECT READING THERMOMETERS

| Industrial, variable angle type, liquid filled, 125 mm scale length: to CAN/CGSB 14.4.
1 Products acceptable: ASMCROFT, MARSH, TRERICE, WINTERS.

2.03 THERMOMETER WELLS
1 Copper pipe: copper or bronze.
2 Steel pipe: stainless steel.

2.04 PRESSURE GAUGES

| 112 mm, dial type: to ASME B40.100, Grade 2A, stainless steel bourdon tube having 0.5%

accuracy full scale unless otherwise specified.
1 Products acceptable: ASMCROFT, MARSH, TRERICE, WINTERS.

2 Provide:
1 Siphon for steam service.
2 Snubber for pulsating operation.
3 Diaphragm assembly for corrosive service.
4 Gasketted pressure relief back with solid front.
5 Bronze stop cock.

3 EXECUTION

3.01 GENERAL

| Install so they can be easily read from floor or platform. If this cannot be accomplished, install
remote reading units.

2 Install between equipment and first fitting or valve.

3.02 THERMOMETERS

1 Install in wells on piping. Provide heat conductive material inside well.
2 Install in locations as indicated and on inlet and outlet of:

1 Water heating and cooling coils.

2 Chillers.

3 Use extensions where thermometers are installed through insulation.
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3.03 PRESSURE GAUGES

1 Install in following locations:
1 Upstream and downstream of PRV's.
2 Upstream and downstream of control valves.
3 Inlet and outlet of coils.
2 Use extensions where pressure gauges are installed through insulation.

3.04 NAMEPLATES

1 Install engraved lamicoid nameplates as specified in Section 23 05 53.01 - Mechanical
Identification, identifying medium.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers
(ASME)
1 ANSI/ASME B1.20.1-1983(R2006), Pipe Threads, General Purpose (Inch).
2 ANSI/ASME B16.18-2001, Cast Copper Alloy Solder Joint Pressure Fittings.

2 ASTM International

| ASTM A 276-08, Standard Specification for Stainless Steel Bars and Shapes.

2 ASTM B 62-02, Standard Specification for Composition Bronze or Ounce Metal
Castings.

3 ASTM B 283-08a, Standard Specification for Copper and Copper Alloy Die Forgings
(Hot-Pressed).

A4 ASTM B 505/B 505M-08a, Standard Specification for Copper-Base Alloy Continuous
Castings.

3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)
1 MSS-SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and Unions.
2 MSS-SP-80-2008, Bronze Gate Globe, Angle and Check Valves.
3 MSS-SP-110-1996, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and
Flared Ends.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:

1 Provide manufacturer's printed product literature and data sheets for equipment and
systems and include product characteristics, performance criteria, physical size, finish
and limitations.

2 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section
02 81 01 - Hazardous Materials.

3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of Quebec in Canada.
2 Submit data for valves specified in this Section.

1.04 CLOSEOUT SUBMITTALS

1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout
Submittals.
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1.05 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

2 Delivery and Acceptance Requirements:
1 Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,

padding, and packaging materials.

2 PRODUCTS

201 MATERIALS

1 Valves:
1 Except for specialty valves, to be single manufacturer.
2 Products to have CRN registration numbers.

2 End Connections:
1 Connection into adjacent piping/tubing:

A Steel pipe systems: screwed ends to ANSI/ASME B1.20.1.
2 Copper tube systems: solder ends to ANSI/ASME B16.18.

3 Lockshield Keys:
A Where lockshield valves are specified, provide 2 keys of each size: malleable iron
cadmium plated.

A4 Globe Valves:

A Requirements common to globe valves, unless specified otherwise:
A Standard specification: MSS SP-80.
2 Bonnet: union with hexagonal shoulders.
3 Connections: screwed with hexagonal shoulders.
4 Pressure testing: to MSS SP-80. Tests to be hydrostatic.
5 Stuffing box: threaded to bonnet with gland follower, packing nut, high grade

non-ashestos packing.

.6 Handwheel: non-ferrous.
g Handwheel Nut: bronze to ASTM B 62.

2 NPS 2 and under, composition disc, Class 150:

A Body and bonnet: union bonnet.
2 Disc and seat: renewable rotating PTFE disc in easily removable disc holder,
regrindable bronze seat, loosely secured to bronze stem to ASTM B 505.
3 Operator: handwheel, lockshield.
3 NPS 2 and under, plug disc, Class 150, screwed ends:
1 Body and bonnet: union bonnet.

2 Disc and seat ring: tapered plug type with disc stem ring of AISI S420 stainless
steel to ASTM A 276, loosely secured to stem.
3 Operator: handwheel.
4 Angle valve, NPS 2 and under, composition disc, Class 150:
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1 Body and bonnet: union bonnet.
2 Disc and seat: renewable rotating PTFE disc in slip-on easily removable disc holder

having integral guides, regrindable bronze seat, loosely secured to stem.
3 Operator: handwheel, lockshield.

5 Check Valves:

1 Requirements common to check valves, unless specified otherwise:
A Standard specification: MSS SP-80.
2 Connections: screwed with hexagonal shoulders.
2 NPS 2 and under, swing type, bronze disc:
A Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head.
2 Disc and seat: renewable rotating disc, two-piece hinge disc construction; seat:
regrindable.
3 NPS 2 and under, swing type, composition disc, Class 200:
A Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head.
2 Disc: renewable rotating disc of number 6 composition to suit service conditions,

bronze two-piece hinge disc construction.
4 NPS 2 and under, horizontal lift type, composition disc, Class 150:
A Body: with integral seat, union bonnet ring with hex shoulders, cap.
2 Disc: renewable PTFE no. 6 composition rotating disc in disc holder having
guides top and bottom, of bronze to ASTM B 62.
5 NPS 2 and under, vertical lift type, bronze disc, Class 125:
a1 Disc: rotating disc having guides top and bottom, disc guides, retaining rings.

.6 Ball Valves:
A1 NPS 2 and under:
Body and cap: cast high tensile bronze to ASTM B 62.
Pressure rating: Class125 and 860 kPa steam.
Connections: solder ends to ANSI.
Stem: tamperproof ball drive.
Stem packing nut: external to body.
Ball and seat: replaceable hard chrome solid ball and Teflon seats.
Stem seal: TFE with external packing nut.
Operator: removable lever handle.

N WN R

v Butterfly Valves:
1 NPS 2 1/2 through NPS 6, 2068 kPa with grooved ends.

1 Body: cast bronze, with copper-tube dimensioned grooved ends.
2 Disc: elastomer coated ductile iron with integrally cast stem.
3 Operator: lever.

3 EXECUTION
3.01 INSTALLATION
1 Install rising stem valves in upright position with stem above horizontal.

2 Remove internal parts before soldering.
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3 Install valves with unions at each piece of equipment arranged to allow servicing, maintenance,

and equipment removal.
3.02 CLEANING

1 Clean in accordance with Section 01 74 11 - Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers
(ASME)

ASME B1.20.1-1983(R2006), Pipe Threads, General Purpose (Inch).

ASME B16.1-05, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25,125 and 250.

ANSI/ASME B16.5-03, Pipe Flanges and Flanged Fittings: NPS %2 through 24.

ANSI/ASME B16.11-05, Forged Fittings, Socket-Welding and Threaded.

ANSI/ASME B16.25-07, Buttwelding Ends.

ANSI/ASME B16.34-04, Valves - Flanged, Threaded and Welding Ends.
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2 American Petroleum Institute (API)
1 API Std. 609-04, Butterfly Valves: Double Flanged, Lug- and Wafer-Type.

3 ASTM International Inc.

A ASTM A 126-04), Standard Specification for Gray Iron Castings for Valves, Flanges,
and Pipe Fittings.

2 ASTM A 536-84(2004)el, Standard Specification for Ductile Iron Castings.

3 ASTM B 62-02, Standard Specification for Composition Bronze or Ounce Metal
Castings.

A4 ASTM B 209M-07, Standard Specification for Aluminum and Aluminum-Alloy Sheet
and Plate Metric.

4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)
1 MSS SP-67-02a, Butterfly Valves.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:

1 Submit manufacturer's printed product literature, specifications and datasheets for valves
and include product characteristics, performance criteria, physical size, finish and
limitations.

2 Submit data for valves specified in this section.

3 Shop Drawings:
A Provide drawings stamped and signed by professional engineer registered or licensed in
Province of Quebec, Canada.
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1.04 CLOSEOUT SUBMITTALS

1 Submit maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout
Submittals.

1.05 DELIVERY, STORAGE AND HANDLING

| Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

2 Delivery and Acceptance Requirements:
A Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,

padding and packaging materials.

2 PRODUCTS

201 BUTTERFLY VALVES - RESILIENT SEAT - 200 PSIG

A Except to specialty valves, to be of single manufacturer.
2 To be suitable for dead-end service.

3 CRN registration number required for products.

4 Sizes:

A Wafer, Lug type: NPS 2 to 30.

5 Pressure rating for tight shut-off at temperatures up to maximum for seat material.
1 NPS 2 - 12: 200 psig.
2 NPS 14 - 48: 200 psig.

.6 Minimum seat temperature ratings to 135 degrees C.
T Application: on-off operation.
8 Full lug body (threaded).

9 Operators:

1 NPS 2 - 6: handles capable of locking in any of ten (10) positions - 0 degrees to 90
degrees. Handle and release trigger - ductile iron. Return spring and hinge pin: carbon
steel. Latch plate and mounting hardware: cadmium plated carbon steel. Standard
coating: black laquer.

2 NPS 8 - 30: manual enclosed gear operator electric pneumatic actuators as specified
elsewhere in this section.

10 Designed to comply with MSS SP-67 and AP1 609.

A1 Compatible with ANSI Class 125/Class 150 flanges.
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12 Construction:

Body ductile iron.

Disc: aluminum bronze.
Seat: EPDM.

Shaft: 416 stainless steel.
Taper pin: 316 stainless steel.
Key: stainless steel.

O-Ring: EPDM.

Bushings: luberized bronze.
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2.02 BUTTERFLY VALVES - RESILIENT SEAT - 285 PSIG
A Sizes:
A Lug type: NPS 2 to 48.

2 Pressure rating: 285 psig at 135 degrees C.
3 Lug body: 150 ANSI bolt pattern.

A4 Full lug body (threaded).

5 Application: for on-off service.

.6 Operators:

A NPS 2 - 6: handles capable of locking in any of ten (10) positions - 0 degrees to 90
degrees. Handle and release trigger - ductile iron. Return spring and hinge pin: carbon
steel. Latch plate and mounting hardware: cadmium plated carbon steel.

2 NPS 8 - 24: manual enclosed gear operator, electric actuators.

3 Install parallel or perpendicular to pipeline.

T Designed to comply with MSS SP-67 and API Std. 609.
.8 Compatible with ANSI B16.1 Class 125 (iron) and ANSI B16.5 Class 150 (steel) flanges.

9 Construction:
A Body: ductile iron.
Disc: aluminum bronze.
Seat: EPDM.
Refer to manufacturer's literature for additional materials.
Shaft: NPS 2 - 12: 416 stainless steel, NPS 14 - 48, 316 stainless steel.
Taper pin: 316 SS.
Blowout proof stem.
O-Ring: EPDM.
Bushings: Teflon.
0 Disc shall not be pinned to shaft.
1 Bubble tight shutoff with downstream flanges removed, class 6 shutoff.

RPiRro~NOUIh W

2.03 MOUNTING FLANGES

1 Class 125 cast iron to ANSI B16.1 or Class 150 steel to B16.5 pipe flanges.
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3 EXECUTION
3.01 PREPARATION

3.02

3.03

3.04

1 Valve and mating flange preparation.
1 Inspect adjacent pipeline, remove rust, scale, welding slag, other foreign material.
2 Ensure that valve seats and pipe flange faces are free of dirt or surface irregularities
which may disrupt flange seating and cause external leakage.
3 Install butterfly valves with disc in almost closed position.
A4 Inspect valve disc seating surfaces and waterway and eliminate dirt or foreign material.

INSTALLATION OF VALVES

1 Install in accordance with manufacturer's instructions.

2 Do not use gaskets between pipe flanges and valves unless instructed otherwise by valve
manufacturer.

3 Verify suitability of valve for application by inspection of identification tag.

4 Mount actuator on to valve prior to installation.

5 Handle valve with care so as to prevent damage to disc and seat faces.

.6 Valves in horizontal pipe lines should be installed with stem in horizontal position to minimize

liner and seal wear.

T Ensure that valves are centered between bolts before bolts are tightened and then opened and
closed to ensure unobstructed disc movement. If interference occurs due, for example to pipe wall
thickness, taper bore adjacent piping to remove interference.

ACTUATOR INSTALLATION

| Air hoses or electrical connections to be made by actuator manufacturer.

2 Cycle valve operation from fully closed to fully open then back to fully closed.
3 At same time, check travel stop settings for proper disc alignment.
CLEANING

A Clean in accordance with Section 01 74 11 - Cleaning.

2 Clean installed products in accordance to manufacturer's recommendation.

END OF SECTION



Restoration of ventilation systems SF-03 and SF-04 SECTION 23 05 29

N° File : R.069802.001 Hangers and Supports for HVAC
Piping and Equipment
Page 1
Revision : 0
1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

1 American Society of Mechanical Engineers (ASME)
| ASME B31.1-07, Power Piping.

2 ASTM International
1 ASTM A 125-1996(2007), Standard Specification for Steel Springs, Helical,
Heat-Treated.
2 ASTM A 307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI
Tensile Strength.
3 ASTM A 563-07a, Standard Specification for Carbon and Alloy Steel Nuts.

3 Factory Mutual (FM)

4 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
A MSS SP 58-2002, Pipe Hangers and Supports - Materials, Design and Manufacture.
2 MSS SP 69-2003, Pipe Hangers and Supports - Selection and Application.
3 MSS SP 89-2003, Pipe Hangers and Supports - Fabrication and Installation Practices.

5 Underwriter's Laboratories of Canada (ULC)
1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
1 Provide manufacturer's printed product literature and data sheets for hangers and supports
and include product characteristics, performance criteria, physical size, finish and
limitations.

3 Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of Quebec, in Canada.
2 Submit shop drawings for:

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

A4 Certificates:
1 Submit certificates signed by manufacturer certifying that materials comply with
specified performance characteristics and physical properties.
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5 Manufacturers' Instructions:
1 Provide manufacturer's installation instructions.
1 Departmental Representative will make available 1 copy of systems supplier's

installation instructions.
1.04 CLOSEOUT SUBMITTALS

1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout
Submittals.

1.05 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

2 Delivery and Acceptance Requirements:
A Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,

padding, and packaging materials.

2 PRODUCTS

201 SYSTEM DESCRIPTION

1 Design Requirements:

A Construct pipe hanger and support to manufacturer's recommendations utilizing
manufacturer's regular production components, parts and assemblies.

2 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or MSS
SP 58.

3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat to
building structure.

4 Design hangers and supports to support systems under conditions of operation, allow free

expansion and contraction, prevent excessive stresses from being introduced into
pipework or connected equipment.

5 Provide for vertical adjustments after erection and during commissioning. Amount of
adjustment in accordance with MSS SP 58.

2 Performance Requirements:
1 Design supports, platforms, catwalks, hangers to withstand seismic events as specified
Section 23 05 48 — Vibration and Seismic Controls for HVAC Piping and Equipment.

2.02 GENERAL
A Fabricate hangers, supports and sway braces in accordance with MSS SP 58. ANSI B31.1 and

2 Use components for intended design purpose only. Do not use for rigging or erection purposes.
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2.03 PIPE HANGERS

1 Finishes:
1 Pipe hangers and supports: galvanized after manufacture.
2 Use electro-plating galvanizing process hot dipped galvanizing process.
3 Ensure steel hangers in contact with copper piping are copper plated.
2 Upper attachment structural: suspension from lower flange of 1-Beam:
A Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup point

setscrew, locknut and carbon steel retaining clip.
A Rod: 9 mm UL listed.

2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye rod, jaws
and extension with carbon steel retaining clip, tie rod, nuts and washers, UL listed FM
approved to MSS-SP 58 and MSS-SP 69.

3 Upper attachment structural: suspension from upper flange of 1-Beam:
1 Cold piping NPS 2 maximum: ductile iron top-of-beam C-clamp with hardened steel cup
point setscrew, locknut and carbon steel retaining clip, UL listed FM approved to MSS
SP 69.

2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam jaw-clamp with
hooked rod, spring washer, plain washer and nut UL listed FM approved.

A4 Upper attachment to concrete:
1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with weldless
forged steel eye nut. Ensure eye 6 mm minimum greater than rod diameter.
2 Concrete inserts: wedge shaped body with knockout protector plate UL listed FM
approved to MSS SP 69.

5 Hanger rods: threaded rod material to MSS SP 58:

A Ensure that hanger rods are subject to tensile loading only.
2 Provide linkages where lateral or axial movement of pipework is anticipated.
3 Do not use 22 mm or 28 mm rod.
6 Pipe attachments: material to MSS SP 58:
a1 Attachments for steel piping: carbon steel galvanized.
2 Attachments for copper piping: copper plated black steel.
3 Use insulation shields for hot pipework.
4 Oversize pipe hangers and supports.

v Adjustable clevis: material to MSS SP 69 UL listed FM approved, clevis bolt with nipple spacer
and vertical adjustment nuts above and below clevis.
A Ensure "U" has hole in bottom for rivetting to insulation shields.

.8 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP 69.

9 U-bolts: carbon steel to MSS SP 69 with 2 nuts at each end to ASTM A 563.
A1 Finishes for steel pipework: galvanized.
2 Finishes for copper, glass, brass or aluminum pipework: galvanized, with formed portion
plastic coated.

.10 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP 69.
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2.04 RISER CLAMPS
A Steel or cast iron pipe: galvanized, black carbon steel to MSS SP 58, type 42, UL listed.
2 Copper pipe: carbon steel copper plated to MSS SP 58, type 42.
3 Bolts: to ASTM A 307.
4 Nuts: to ASTM A 563.
2.05 INSULATION PROTECTION SHIELDS
1 Insulated cold piping:
| 64 kg/ms3 density insulation plus insulation protection shield to: MSS SP 69, galvanized

sheet carbon steel. Length designed for maximum 3 m span.

2 Insulated hot piping:
A Curved plate 300 mm long, with edges turned up, welded-in centre plate for pipe sizes
NPS 12 and over, carbon steel to comply with MSS SP 69.

206 EQUIPMENT ANCHOR BOLTS AND TEMPLATES

| Provide templates to ensure accurate location of anchor bolts.

3 EXECUTION
3.01 MANUFACTURER'S INSTRUCTIONS

A Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.

3.02 INSTALLATION

1 Install in accordance with:
1 Manufacturer's instructions and recommendations.
2 Clamps on riser piping:
A Support independent of connected horizontal pipework using riser clamps and riser clamp
lugs welded to riser.
2 Bolt-tightening torques to industry standards.
3 Steel pipes: install below coupling or shear lugs welded to pipe.
A4 Cast iron pipes: install below joint.
3 Clevis plates:
A Attach to concrete with 4 minimum concrete inserts, one at each corner.
A4 Provide supplementary structural steelwork where structural bearings do not exist or where

concrete inserts are not in correct locations.
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3.03

3.04

3.05

3.06

HANGER SPACING

1

2

5

Plumbing piping: to Provincial Code.

Copper piping: up to NPS 1/2: every 1.5 m.

Flexible joint roll groove pipe: in accordance with table below for steel, but not less than one
hanger at joints. Table listings for straight runs without concentrated loads and where full linear

movement is not required.

Within 300 mm of each elbow.

Maximum Pipe ~ Maximum
Size : NPS Spacing Steel

Spacing Copper

up to 1-1/4 24m

1-1/2 3.0m
2 3.0m
2-1/2 3.7m
3 3.7m
3-1/2 3.7m
4 3.7m
5 4.3m
6 43m
8 43 m
10 49m
12 49m

1.8m
24m
24m
3.0m
3.0m
3.3m
3.6m

Pipework greater than NPS 12: to MSS SP 609.

HANGER INSTALLATION

1

2

3

Install hanger so that rod is vertical under operating conditions.

Adjust hangers to equalize load.

Support from structural members. Where structural bearing does not exist or inserts are not in
suitable locations, provide supplementary structural steel members.

HORIZONTAL MOVEMENT

1

Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot
position not to exceed 4 degrees from vertical.

Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod

hanger is vertical in the hot position.

FINAL ADJUSTMENT

1

Adjust hangers and supports:
A Ensure that rod is vertical under operating conditions.

2 Equalize loads.
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2 Adjustable clevis:

A Tighten hanger load nut securely to ensure proper hanger performance.
2 Tighten upper nut after adjustment.
3 C-clamps:
A Follow manufacturer's recommended written instructions and torque values when

tightening C-clamps to bottom flange of beam.

4 Beam clamps:
1 Hammer jaw firmly against underside of beam.

3.07 FIELD QUALITY CONTROL

| Site Tests: conduct following tests [in accordance with Section [01 45 00 - Quality Control] and
submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.

2 Manufacturer's Field Services:

1 Obtain written report from manufacturer verifying compliance of Work, in handling,
installing, applying, protecting and cleaning of product and submit Manufacturer's Field
Reports as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.

2 Provide manufacturer's field services consisting of product use recommendations and
periodic site visits for inspection of product installation in accordance with
manufacturer’s instructions.

3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.

3.08 CLEANING

A Clean in accordance with Section 01 74 11 - Cleaning.
1 Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

1.02 REFERENCES

A1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
| Material Safety Data Sheets (MSDS).

2 National Fire Protection Association (NFPA)
A1 NFPA 13-2002, Standard for the Installation of Sprinkler Systems.

3 National Building Code of Canada (NBC) - 1995
1.03 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
| Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics,
performance criteria, and limitations.
| Submit two copies of Workplace Hazardous Materials Information System
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section
01 33 00 - Submittal Procedures.

2 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
1 Shop drawings: submit drawings stamped and signed by professional engineer registered
or licensed in Province of Quebec, Canada.
2 Provide separate shop drawings for each isolated system, system shop drawings,
complete with performance and product data.
3 Provide detailed drawings of seismic control measures for equipment and piping.
3 Quiality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal
Procedures.
1 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
2 Instructions: submit manufacturer's installation instructions.
a1 Departmental Representative will make available 1 copy of systems supplier's
installation instructions.
3 Manufacturer's Field Reports: manufacturer's field reports specified.
1.04 SERVICES OF AN ENGINEER
A Retain the services of an engineer and mandated for:
A Calculations, the complete design and verification of systems and seismic

restraint necessary for all the work of the 23 Division, and in accordance with all
requirements of this Section. The calculations for external equipment must take
into account the wind load.
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2 Produce, assembled and provide shop drawings, data sheets, calculation notes
and other documents relating to the calculation, design and products
3 Collect the required information to the calculations for the equipment described
in other sections, for example:
1 Equipment dimensions.
2 The location of the equipment center of gravity.
3 The location of the mounting devices and anchoring
4 Conduct periodic visits to check the quality of the implementation.
5 Supervise testing and inspection activities.
.6 Produce and sign certificates of conformity.
2 Qualifications
1 The engineer, hereinafter called the "qualified Engineer” must be a member in good

1.05

1.06

2.01

2.02

standing of the OIQ, specialized and recognized in the field of seismic protection of
functional and operational components of buildings. They must know the standards
according to this section and the requirements of Part 4 of the CCQ for calculating
seismic restraints.

2 Provide, upon request, the curriculum vitae of the qualified Engineer

QUALITY ASSURANCE

1 Health and Safety:

A Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.

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

A Deliver, store and handle in accordance with Section 01 61 00 - Common Product
Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written

instructions.

PRODUCTS
GENERAL
1 Size and shape of bases type and performance of vibration isolation as indicated.

ELASTOMERIC PADS

1 Type EP1 - neoprene waffle or ribbed; 9 mm minimum thick; 50 durometer; maximum loading
350 kPa.
2 Type EP2 - rubber waffle or ribbed; 9 mm minimum thick; 30 durometer natural rubber;

maximum loading 415 kPa.

3 Type EP3 - neoprene-steel-neoprene; 9 mm minimum thick neoprene bonded to 1.71 mm steel
plate; 50 durometer neoprene, waffle or ribbed; holes sleeved with isolation washers; maximum
loading 350 kPa.

4 Type EP4 - rubber-steel-rubber; 9 mm minimum thick rubber bonded to 1.71 mm steel plate; 30
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durometer natural rubber, waffle or ribbed; holes sleeved with isolation washers; maximum
loading 415 kPa.

2.03 ELASTOMERIC MOUNTS

1 Type M1 - colour coded; neoprene in shear; maximum durometer of 60; threaded insert and two
bolt-down holes; ribbed top and bottom surfaces.

2.04 SPRINGS

1 Design stable springs: ratio of lateral to axial stiffness is equal to or greater than 1.2 times ratio of
static deflection to working height. Select for 50% travel beyond rated load. Units complete with
levelling devices.

2 Ratio of height when loaded to diameter of spring between 0.8 to 1.0.
3 Cadmium plate for outdoor, 100% relative humidity installations.
A4 Colour code springs.

2.05 SPRING MOUNT
| Zinc or cadmium plated hardware; housings coated with rust resistant paint.

2 Type M2 - stable open spring: support on bonded 6 mm minimum thick ribbed neoprene or
rubber friction and acoustic pad.

3 Type M3 - stable open spring: 6 mm minimum thick ribbed neoprene or rubber friction and
acoustic pad, bonded under isolator and on isolator top plate; levelling bolt for rigidly mounting
to equipment.

A4 Type M4 - restrained stable open spring: supported on bonded 6 mm minimum thick ribbed
neoprene or rubber friction and acoustic pad; built-in resilient limit stops, removable spacer
plates.

5 Type M5 - enclosed spring mounts with snubbers for isolation up to 950 kg maximum.
2.06 HANGERS

1 Colour coded springs, rust resistant, painted box type hangers. Arrange to permit hanger box or
rod to move through a 30 degrees arc without metal to metal contact.

2 Type H1 - neoprene - in-shear, moulded with rod isolation bushing which passes through hanger
box.
3 Type H2 - stable spring, elastomeric washer, cup with moulded isolation bushing which passes

through hanger box.

A4 Type H3 - stable spring, elastomeric element, cup with moulded isolation bushing which passes
through hanger box.

5 Type H4 - stable spring, elastomeric element with precompression washer and nut with deflection
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indicator.
2.07 ACOUSTIC BARRIERS FOR ANCHORS AND GUIDES

1 Acoustic barriers: between pipe and support, consisting of 25 mm minimum thick heavy duty

duck and neoprene isolation material.
2.08 HORIZONTAL THRUST RESTRAINT

| Spring and elastomeric element housed in box frame; assembly complete with rods and angle
brackets for equipment and ductwork attachment; provision for adjustment to limit maximum
start and stop movement to 9 mm.

2 Arrange restraints symmetrically on either side of unit and attach at centerline of thrust.

2.09 STRUCTURAL BASES

1 Type B1 - Prefabricated steel base: integrally welded on sizes up to 2400 mm on smallest
dimension, split for field welding on sizes over 2400 mm on smallest dimension and reinforced
for alignment of drive and driven equipment; without supplementary hold down devices;
complete with isolation element attached to base brackets arranged to minimize height;
pre-drilled holes to receive equipment anchor bolts; and complete with adjustable built-in motor
slide rail where indicated.

2 Type B2 - Steel rail base: structural steel, positioned for alignment of drive and driven equipment;
without supplementary hold down devices; complete with isolation element attached to base
brackets arranged to minimize height; and pre-drilled holes to receive equipment anchor bolts.

3 Bases to clear housekeeping pads by 25 mm minimum.

2.10 INERTIA BASE

| Type B3 - Full depth perimeter structural or formed channels, frames: welded in place reinforcing
rods running in both directions; spring mounted, carried by gussetted height-saving brackets
welded to frame; and clear housekeeping pads by 50 mm minimum.

2 Pump bases: "T" shaped, where applicable, to provide support for elbows.

2.11 SEISMIC CONTROL MEASURES

1 General:

Seismic control systems to work in every direction.

Fasteners and attachment points to resist same maximum load as seismic restraint.
Drilled or power driven anchors and fasteners not permitted.

No equipment, equipment supports or mounts to fail before failure of structure.
Supports of cast iron or threaded pipe not permitted.

Seismic control measures not to interfere with integrity of firestopping.

ocouUlh wN

2 Static equipment:
1 Anchor equipment to equipment supports. Anchor equipment supports to structure.
2 Suspended equipment:
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1 Use one or more of following methods depending upon site conditions and as
indicated:
1 Install tight to structure.
2 Cross brace in every direction.
3 Brace back to structure.
4 Cable restraint system.
3 Seismic restraints:
| Cushioning action gentle and steady.
2 Never reach metal-like stiffness.
3 Vibration isolated equipment:
| Seismic control measures not to jeopardize noise and vibration isolation systems. Provide

6 to 9 mm clearance during normal operation of equipment and systems between seismic
restraint and equipment.

2 Incorporate seismic restraints into vibration isolation system to resist complete isolator
unloading.

3 As indicated.

4 Piping systems:

1 Fire protection systems: to NFPA 13.
2 Piping systems: hangers longer than 300 mm; brace at each hanger.
3 Compatible with requirements for anchoring and guiding of piping systems.
5 Bracing methods:
1 Approved by Departmental Representative.
2 Structural angles or channels.
3 Cable restraint system incorporating grommets, shackles and other hardware to ensure

alignment of restraints and to avoid bending of cables at connection points. Incorporate
neoprene into cable connections to reduce shock loads.

3 EXECUTION

3.01 MANUFACTURER'S INSTRUCTIONS

1 Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.

3.02 INSTALLATION
1 Seismic control measures to meet requirements of NBC.

2 Install vibration isolation equipment in accordance with manufacturers instructions and adjust
mountings to level equipment.

3 Ensure piping, ducting and electrical connections to isolated equipment do not reduce system
flexibility and that piping, conduit and ducting passage through walls and floors do not transmit
vibrations.

4 Unless indicated otherwise, support piping connected to isolated equipment with spring mounts

or spring hangers with 25 mm minimum static deflection as follows:
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1 Up to NPS4: first 3 points of support. NPS5 to NPS8: first 4 points of support. NPS10
and Over: first 6 points of support.

2 First point of support: static deflection of twice deflection of isolated equipment, but not
more than 50 mm.

5 Where isolation is bolted to floor use vibration isolation rubber washers.

.6 Block and shim level bases so that ductwork and piping connections can be made to rigid system
at operating level, before isolator adjustment is made. Ensure that there is no physical contact
between isolated equipment and building structure.

3.03 FIELD QUALITY CONTROL

1 Manufacturer's Field Services:

1 Arrange with manufacturer's representative to review work of this Section and submit
written reports to verify compliance with Contract Documents.

2 Manufacturer's Field Services: consisting of product use recommendations and periodic
site visits to review installation, scheduled as follows:
| After delivery and storage of Products.
2 After preparatory work is complete but before installation commences.
3 Twice during the installation, at 25% and 60% completion stages.
4 Upon completion of installation.

3 Submit manufacturer's reports to Departmental Representative within 3 days of
manufacturer representative's review.

A4 Make adjustments and corrections in accordance with written report.

2. Periodic visits by qualified engineer:
1 Qualified engineer must make periodic visits to the site to check, this:

1 The quality of the implementation.

2 That facilities are in compliance with his instructions, his plans, his quotes and
his calculations.

3 That the anchor points on the building structure are compliance with its
indications.

4 That the products used are conform the data sheets.

5 What facilities are in compliance with codes and standards

2 The qualified engineer must carry out visits to the frequency it deems necessary, at a
minimum, the following steps:

1 After delivery and storage on site.

2 When the preparatory work and other preparatory work completed, but
before the start of the installation work.

3 Upon completion of all concealed work.

4 Upon completion of all work.

5 During the testing activities and inspections that must supervise.

3 Testing and inspection:
1 Perform tests and inspections under the supervision and in the presence of qualified
engineer.
2 Provide evidence that a calibration of the test equipment was recently conducted by a
testing agency approved by the jurisdictional authorities.
3 Programmed the tests with the Owner, through the Engineer, before connect an anchoring
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to the composent that holds (unless that the testing after connection haven't been
approved) and after notice given at least seven days in advance.

4 Obtain approval of the Engineer before applying test loads to the structure. Provide
temporary frames to repartee the load.
5 Perform tests on at least four Anchors and Tethers for each type and size installed and at

the discretion of the Engineer.

6 Perform tests to 90% of rated load of each device.

T Measure the clearance of the device insulating of retaining.

8 Measure the deflection of the insulators.

9 Check the minimum clearances of the snubbers.

10 If a device fails, change all the facilities of the same type and proceed to new tests until

satisfactory results.
A1 Qualified engineer must prepare the test and inspection reports and submit them to the

Engineer.
3.04 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning.
2 Upon completion and verification of performance of installation, remove surplus materials,

excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1.03

1.04

1.05

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 0O1.

REFERENCES

1 Canadian Gas Association (CGA)
1 CSA/CGA B149.1-05, Natural Gas and Propane Installation Code.

2 Canadian General Standards Board (CGSB)
A1 CAN/CGSB-1.60-97, Interior Alkyd Gloss Enamel.
2 CAN/CGSB-24.3-92, Identification of Piping Systems.

ACTION AND INFORMATIONAL SUBMITTALS

A Product Data:

2 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

3 Product data to include paint colour chips, other products specified in this section.

4 Samples:
1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
2 Samples to include nameplates, labels, tags, lists of proposed legends.

QUALITY ASSURANCE

1 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal
Procedures.

2 Health and Safety:
1 Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.

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

A Deliver, store and handle in accordance with Section 01 61 00 - Common Product
Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written

instructions.

2 Waste Management and Disposal:
1 Dispose of unused paint and coating material at official hazardous material collections
site approved by Departmental Representative.
2 Do not dispose of unused paint and coating material into sewer system, into streams,

lakes, onto ground or in locations where it will pose health or environmental hazard.
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2 PRODUCTS

201 MANUFACTURER'S EQUIPMENT NAMEPLATES

1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by
manufacturer.

2 Lettering and numbers raised or recessed.

3 Information to include, as appropriate:
1 Equipment: manufacturer's name, model, size, serial number, capacity.
2 Motor: voltage, Hz, phase, power factor, duty, frame size.

2.02 SYSTEM NAMEPLATES

1 Colours:
| Elsewhere: black letters, white background (except where required otherwise by
applicable codes).
2 Construction:
| 3 mm thick laminated plastic, matte finish, with square corners, letters accurately aligned
and machine engraved into core.
3 Sizes:
| Conform to following table:
Size #mm  Sizes (mm) No. of Height of
Lines Letters
(mm)
1 10 x50 1 3
2 13x75 1 5
3 13x75 2 3
4 20x100 1 8
5 20x100 2 5
6 20x200 1 8
7 25x125 1 12
8 25x125 2 8
9 35x200 1 20
2 Use maximum of 25 letters/numbers per line.
4 Identification for PWGSC Preventive Maintenance Support System (PMSS):
A Use arrangement of Main identifier, Source identifier, Destination identifier.
2 Equipment in Mechanical Room:
A Main identifier: size #9.
2 Source and Destination identifiers: size #6.
3 Terminal cabinets, control panels: size #5.
3 Equipment elsewhere: sizes as appropriate.

2.03 EXISTING IDENTIFICATION SYSTEMS

A Apply existing identification system to new work.
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2 Where existing identification system does not cover for new work, use identification system

specified this section.

3 Before starting work, obtain written approval of identification system from Departmental
Representative.

2.04 IDENTIFICATION OF PIPING SYSTEMS

| Identify contents by background colour marking, pictogram (as necessary), legend; direction of
flow by arrows. To CAN/CGSB 24.3 except where specified otherwise.

2 Pictograms:
A Where required: Workplace Hazardous Materials Information System (WHMIS)
regulations.
3 Legend:
| Block capitals to sizes and colours listed in CAN/CGSB 24.3.
A4 Arrows showing direction of flow:
| Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm high.
2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm high.
3 Use double-headed arrows where flow is reversible.
5 Extent of background colour marking:
A To full circumference of pipe or insulation.
2 Length to accommodate pictogram, full length of legend and arrows.
.6 Materials for background colour marking, legend, arrows:
1 Pipes and tubing 20 mm and smaller: waterproof and heat-resistant pressure sensitive
plastic marker tags.
2 Other pipes: pressure sensitive plastic-coated cloth, vinyl with protective overcoating,

waterproof contact adhesive undercoating, suitable for ambient of 100% RH and
continuous operating temperature of 150 degrees C and intermittent temperature of 200

degrees C.
4 Colours and Legends:
1 Where not listed, obtain direction from Departmental Representative.
2 Colours for legends, arrows: to following table:
Background colour: Legend, arrows:
Yellow BLACK
Green WHITE
Red WHITE
3 Background colour marking and legends for piping systems:
Contents Background colour Legend
marking
Chilled water supply Green CH. WTR. SUPPLY
Chilled water return Green CH. WTR. RETURN

Steam 35 kPa Yellow 35 kPa STEAM



Restoration of ventilation systems SF-03 and SF-04 SECTION 23 05 53.01
N° File : R.069802.001 Mechanical Identification

Page 4
Revision : 0

2.05 VALVES, CONTROLLERS

1 Brass tags with 12 mm stamped identification data filled with black paint.

2 Include flow diagrams for each system, of approved size, showing charts and schedules with
identification of each tagged item, valve type, service, function, normal position, location of
tagged item.

2.06 CONTROLS COMPONENTS IDENTIFICATION

1 Identify all systems, equipment, components, controls, sensors with system nameplates specified
in this section.

2 Inscriptions to include function and (where appropriate) fail-safe position.

2.07 LANGUAGE

| Identification in English and French.
2 Use one nameplate and label for both languages.
3 EXECUTION

3.01 MANUFACTURER'S INSTRUCTIONS

| Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.

3.02 TIMING
| Provide identification only after painting has been completed.

3.03 INSTALLATION

| Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
2 Provide ULC and/ or CSA registration plates as required by respective agency.
3 Identify systems, equipment to conform to PWGSC PMSS.

3.04 NAMEPLATES

1 Locations:

1 In conspicuous location to facilitate easy reading and identification from operating floor.
2 Standoffs:

| Provide for nameplates on hot and/or insulated surfaces.
3 Protection:

A Do not paint, insulate or cover.
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3.05 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS

A On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: at not
more than 17 m intervals and more frequently if required to ensure that at least one is visible from
any one viewpoint in operating areas and walking aisles.

2 Adjacent to each change in direction.

3 At least once in each small room through which piping or ductwork passes.

4 On both sides of visual obstruction or where run is difficult to follow.

5 On bhoth sides of separations such as walls, floors, partitions.

.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and

exit points, and at access openings.
T At beginning and end points of each run and at each piece of equipment in run.

8 At point immediately upstream of major manually operated or automatically controlled valves,
and dampers. Where this is not possible, place identification as close as possible, preferably on
upstream side.

9 Identification easily and accurately readable from usual operating areas and from access points.
A Position of identification approximately at right angles to most convenient line of sight,
considering operating positions, lighting conditions, risk of physical damage or injury
and reduced visibility over time due to dust and dirt.

3.06 VALVES, CONTROLLERS

1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain sight of
equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks.

3.07 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning.

2 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION






Restoration of ventilation systems SF-03 and SF-04 SECTION 23 0593

N° File : R.069802.001 Testing, adjusting and balancing for HVAC
Page 1
Revision : 0
1 GENERAL
101 RELATED REQUIREMENTS
1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.
1.02 SUMMARY
1 TAB is used throughout this Section to describe the process, methods and requirements of testing,
adjusting and balancing for HVAC.
2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract
Documents and to do other work as specified in this section.
1.03 QUALIFICATIONS OF TAB PERSONNEL

A1

Submit names of personnel to perform TAB to Departmental Representative within 90 days of
award of contract.

Provide documentation confirming gualifications, successful experience.

TAB: performed in accordance with the requirements of standard under which TAB Firm's

qualifications are approved:

1 Associated Air Balance Council, (AABC) National Standards for Total System Balance,
MN-1-2002.

2 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for
Testing, Adjusting, Balancing of Environmental Systems-1998.

3 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), HVAC
TAB HVAC Systems - Testing, Adjusting and Balancing-2002.

Recommendations and suggested practices contained in the TAB Standard: mandatory.

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

Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and calibration
of TAB instruments.

Where instrument manufacturer calibration recommendations are more stringent than those listed
in TAB Standard, use manufacturer's recommendations.

TAB Standard quality assurance provisions such as performance guarantees form part of this
contract.

1 For systems or system components not covered in TAB Standard, use TAB procedures
developed by TAB Specialist.
2 Where new procedures, and requirements, are applicable to Contract requirements have

been published or adopted by body responsible for TAB Standard used (AABC, NEBB,
or TABB), requirements and recommendations contained in these procedures and
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requirements are mandatory.
1.04 PURPOSE OF TAB

1 Test to verify proper and safe operation, determine actual point of performance, evaluate
qualitative and gquantitative performance of equipment, systems and controls at design, average
and low loads using actual or simulated loads

2 Adjust and regulate equipment and systems to meet specified performance requirements and to
achieve specified interaction with other related systems under normal and emergency loads and
operating conditions.

3 Balance systems and equipment to regulate flow rates to match load requirements over full
operating ranges.

1.05 EXCEPTIONS

| TAB of systems and equipment regulated by codes, standards to satisfaction of authority having
jurisdiction.

1.06 CO-ORDINATION

A Schedule time required for TAB (including repairs, re-testing) into project construction and
completion schedule to ensure completion before acceptance of project.

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

1.07 PRE-TAB REVIEW

1 Review contract documents before project construction is started and confirm in writing to
Departmental Representative adequacy of provisions for TAB and other aspects of design and
installation pertinent to success of TAB.

2 Review specified standards and report to Departmental Representative in writing proposed
procedures which vary from standard.

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

1.08 START-UP

1 Follow start-up procedures as recommended by equipment manufacturer unless specified
otherwise.
2 Follow special start-up procedures specified elsewhere in Division 23.

1.09 OPERATION OF SYSTEMS DURING TAB

1 Operate systems for length of time required for TAB and as required by Departmental
Representative for verification of TAB reports.
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1.10

111

1.12

1.13

START OF TAB

1

2

Notify Departmental Representative 7 days prior to start of TAB.

Start TAB when building is essentially completed, including:

Installation of ceilings, doors, windows, other construction affecting TAB.

Application of weatherstripping, sealing, and caulking.

Pressure, leakage, other tests specified elsewhere Division 23.

Provisions for TAB installed and operational.

Start-up, verification for proper, normal and safe operation of mechanical and associated
electrical and control systems affecting TAB including but not limited to:

A Proper thermal overload protection in place for electrical equipment.

2 Air systems:

1

w
Co~v~ouohwi

ok wiNE

Filters in place, clean.

Duct systems clean.

Ducts, air shafts, ceiling plenums are airtight to within specified tolerances.
Correct fan rotation.

Fire, smoke, volume control dampers installed and open.

Coil fins combed, clean.

Access doors, installed, closed.

Outlets installed, volume control dampers open.

iquid systems:

Flushed, filled, vented.

Correct pump rotation.

Strainers in place, baskets clean.

Isolating and balancing valves installed, open.
Calibrated balancing valves installed, at factory settings.
Chemical treatment systems complete, operational.

APPLICATION TOLERANCES

1 Do TAB to following tolerances of design values:
A HVAC systems: plus 5 %, minus 5 %.
2 Hydronic systems: plus or minus 10 %.

ACCURACY TOLERANCES

A Measured values accurate to within plus or minus 2 % of actual values.

INSTRUMENTS

A Prior to TAB, submit to Departmental Representative list of instruments used together with serial
numbers.

2 Calibrate in accordance with requirements of most stringent of referenced standard for either

applicable system or HVAC system.
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3 Calibrate within 3 months of TAB. Provide certificate of calibration to Departmental

Representative.
1.14 ACTION AND INFORMATIONAL SUBMITTALS
1 Submit, prior to commencement of TAB:
2 Proposed methodology and procedures for performing TAB if different from referenced standard.

1.15 PRELIMINARY TAB REPORT

1 Submit for checking and approval of Departmental Representative, prior to submission of formal
TAB report, sample of rough TAB sheets. Include:
1 Details of instruments used.
2 Details of TAB procedures employed.
3 Calculations procedures.
A4 Summaries.

1.16 TAB REPORT

1 Format in accordance with referenced standard.
2 TAB report to show results in Sl units and to include:
1 Project record drawings.
2 System schematics.
3 Submit 6 copies of TAB Report to Departmental Representative for verification and approval, in

both official languages in D-ring binders, complete with index tabs.

117 VERIFICATION

1 Reported results subject to verification by Departmental Representative.

2 Provide personnel and instrumentation to verify up to 30 % of reported results.

3 Number and location of verified results as directed by Departmental Representative.
4 Pay costs to repeat TAB as required to satisfaction of Departmental Representative.

1.18 SETTINGS

| After TAB is completed to satisfaction of Departmental Representative, replace drive guards,
close access doors, lock devices in set positions, ensure sensors are at required settings.

2 Permanently mark settings to allow restoration at any time during life of facility. Do not eradicate
or cover markings.

1.19 COMPLETION OF TAB

A TAB considered complete when final TAB Report received and approved by Departmental
Representative.
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1.20 AIRSYSTEMS

1.21

1.22

2.01

3.01

1 Standard: TAB to most stringent of this section or TAB standards of ASHRAE.
2 Do TAB of systems, equipment, components, controls specified Division 23.

3 Qualifications: personnel performing TAB qualified to standards of AABC or NEBB.

4 Quality assurance: perform TAB under direction of supervisor qualified by to standards of AABC
or NEBB.
5 Measurements: to include as appropriate for systems, equipment, components, controls: air

velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb,
dewpoint), duct cross-sectional area, RPM, electrical power, voltage, noise, vibration.

.6 Locations of equipment measurements: to include as appropriate:
| Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing changes
in conditions.
2 At controllers, controlled device.
T Locations of systems measurements to include as appropriate: main ducts, main branch,

sub-branch, run-out (or grille, register or diffuser).

OTHER TAB REQUIREMENTS

A General requirements applicable to work specified this paragraph:
1 Qualifications of TAB personnel: as for air systems specified this section.
2 Quiality assurance: as for air systems specified this section.

POST-OCCUPANCY TAB

1 Measure DBT, WBT (or %RH), air velocity, NC levels in the alimentation's ductwork in the exit
of the system and also in the mechanical room on the two level.

PRODUCTS

NOT USED

A Not used.

EXECUTION
NOT USED
A Not used.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

REFERENCES
1 Definitions:
| For purposes of this section:
| "CONCEALED?" - insulated mechanical services and equipment in suspended
ceilings and non-accessible chases and furred-in spaces.
2 "EXPOSED" - means "not concealed" as previouslydefined.
3 Insulation systems - insulation material, fasteners, jackets, and other accessories.

2 TIAC Codes:
A CRD: Code Round Ductwork,
2 CRF: Code Rectangular Finish.

2 Reference Standards:
1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
A ANSI/ASHRAE/IESNA 90.1-04, SI; Energy Standard for Buildings Except
Low-Rise Residential Buildings.
2 ASTM International Inc.
A ASTM B 209M-07, Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate (Metric).
2 ASTM C 335-05ael, Standard Test Method for Steady State Heat Transfer
Properties of Pipe Insulation.
3 ASTM C 411-05, Standard Test Method for Hot-Surface Performance of
High-Temperature Thermal Insulation.
A4 ASTM C 449/C 449M-00, Standard Specification for Mineral
Fiber-Hydraulic-Setting Thermal Insulating and Finishing Cement.
5 ASTM C 547-07el, Standard Specification for Mineral Fiber Pipe Insulation.
.6 ASTM C 553-02¢1, Standard Specification for Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial Applications.
7 ASTM C 612-04el, Standard Specification for Mineral Fiber Block and Board
Thermal Insulation.
.8 ASTM C 795-03, Standard Specification for Thermal Insulation for Use in
Contact with Austenitic Stainless Steel.
9 ASTM C 921-03a, Standard Practice for Determining the Properties of Jacketing
Materials for Thermal Insulation.
3 Canadian General Standards Board (CGSB)
A CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for Pipe,
Duct and Equipment Thermal Insulation.
4 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005).
5 Underwriters Laboratories of Canada (ULC)
A CAN/ULC-S102-03, Method of Test for Surface Burning Characteristics of
Building Materials and Assemblies.
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2 CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and
Pipe Covering.

1.03 ACTION AND INFORMATIONAL SUBMITTALS

1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature and datasheets for duct insulation, and
include product characteristics, performance criteria, physical size, finish and limitations.
1 Description of equipment giving manufacturer's name, type, model, year and
capacity.

2 Details of operation, servicing and maintenance.
3 Recommended spare parts list.

3 Shop Drawings:
A Provide drawings stamped and signed by professional engineer registered or licensed in
Province of Quebec, Canada.

4 Samples:
1 Submit for approval: complete assembly of each type of insulation system, insulation,
coating, and adhesive proposed.
2 Mount sample on 12 mm plywood board.
3 Affix typewritten label beneath sample indicating service.
5 Manufacturers' Instructions:
A Provide manufacture's written duct insulation jointing recommendations. and special

handling criteria, installation sequence and cleaning procedures.
1.04 QUALITY ASSURANCE
A Qualifications:
1 Installer: specialist in performing work of this section, and have at least 3 years
successful experience in this size and type of project, qualified to standards TIAC.
1.05 DELIVERY, STORAGE AND HANDLING

1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.

2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address
and ULC markings.

3 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,
padding and packaging materials.
2 PRODUCTS
2.01 FIRE AND SMOKE RATING

A To CAN/ULC-S102:
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1 Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.

2.02  INSULATION

1

2

Mineral fibre: as specified includes glass fibre, rock wool, slag wool.

Thermal conductivity ("k™ factor) not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C 335.

TIAC Code C-1: Rigid mineral fibre board to ASTM C 612, with or without factory applied
vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).

203 JACKETS

1

2
3

Canvas:

A 220 gm/mz cotton, plain weave, treated with dilute fire retardant lagging adhesive to
ASTM C 921.

2 Exterior jacket for insulation for the conduit.

Lagging adhesive: compatible with insulation.

Paint as the same color as the existing insulation.

2.04 ACCESSORIES

1

.10

Vapour retarder lap adhesive:
1 Water based, fire retardant type, compatible with insulation.

Indoor Vapour Retarder Finish:
1 Vinyl emulsion type acrylic, compatible with insulation.

ULC Listed Canvas Jacket:

A 220 gm/mz cotton, plain weave, treated with dilute fire retardant lagging adhesive to
ASTM C 921.

Outdoor Vapour Retarder Mastic:

1 Vinyl emulsion type acrylic, compatible with insulation.

2 Reinforcing fabric: Fibrous glass, untreated 305 g/m2.

Tape: self-adhesive, aluminum, plain, 75 mm wide minimum.
Contact adhesive: quick-setting

Canvas adhesive: washable.

Tie wire: 1.5 mm stainless steel.

Banding: 12 mm wide , 0.5 mm thick in galvanized steel painted with antimicrobial paint (see
requirements on plans).

Facing: 25 mm galvanized steel hexagonal painted with antimicrobial paint wire mesh stitched on



Restoration of ventilation systems SF-03 and SF-04 SECTION 2307 13
N° File : R.069802.001 Duct Insulation

Page 4
Revision : 0

3.01

3.02

3.03

3.04

the angle (see requirements on plans).

A1 Facing of the section of steam distributer: 25 mm stainless steel wire mesh stitched on the angle
(see requirements on plans).

12 Fasteners: 4 mm diameter pins with 35 mm diameter clips, length to suit thickness of insulation.

13 Surface coverings : Polyester film, type Mylar « 0.014 ».

EXECUTION
APPLICATION

| Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.

PRE-INSTALLATION REQUIREMENTS
1 Pressure test ductwork systems complete, witness and certify.
2 Ensure surfaces are clean, dry, free from foreign material.

INSTALLATION

1 Install in accordance with TIAC National Standards.

2 Apply materials in accordance with manufacturers instructions and as indicated.

3 Use 2 layers with staggered joints when required nominal thickness exceeds 75 mm.

4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
1 Ensure hangers, and supports are outside vapour retarder jacket.

5 Hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for HVAC
Piping and Equipment.
1 Apply high compressive strength insulation where insulation may be compressed by
weight of ductwork.

.6 Fasteners: install at 300 mm on centre in horizontal and vertical directions, minimum 2 rows each
side.

DUCTWORK INSULATION SCHEDULE

1 Insulation types and thicknesses: conform to following table:
TIAC Code Vapour Thickness
Retarder  (mm)
Rectangular C-1 yes 50
cold and
dual
temperatur

e supply
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air ducts

Rectangula C-1 yes 50

r warm air

ducts

Outside  C-1 yes 50

air ducts

to mixing

plenum

Interior of the C-2 no 50
ventilation systems

Interior of the C-2 no 50
ventilation systems

steam distributor

3.05 CLEANING

1 Clean in accordance with Section 01 74 11 - Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1

Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

1

American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
| ASHRAE Standard 90.1-01, Energy Standard for Buildings Except Low-Rise Residential
Buildings (IESNA co-sponsored; ANSI approved; Continuous Maintenance Standard).

American Society for Testing and Materials International (ASTM)

| ASTM B 209M-04, Standard Specification for Aluminum and Aluminum Alloy Sheet
and Plate [Metric].

2 ASTM C 335-04, Standard Test Method for Steady State Heat Transfer Properties of
Horizontal Pipe Insulation.

3 ASTM C 411-04, Standard Test Method for Hot-Surface Performance of
High-Temperature Thermal Insulation.

4 ASTM C 449/C 449M-00, Standard Specification for Mineral Fiber-Hydraulic-Setting

Thermal Insulating and Finishing Cement.

ASTM C 533-2004, Calcium Silicate Block and Pipe Thermal Insulation.

ASTM C 547-2003, Mineral Fiber Pipe Insulation.

ASTM C 795-03, Standard Specification for Thermal Insulation for Use in Contact with

Austenitic Stainless Steel.

8 ASTM C 921-03a, Standard Practice for Determining the Properties of Jacketing
Materials for Thermal Insulation.

~N o o

Canadian General Standards Board (CGSB)

1 CGSB 51-GP-52Ma-89, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and
Equipment Thermal Insulation.

2 CAN/CGSB-51.53-95, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes,
Vessels and Round Ducts

Department of Justice Canada (Jus)

A Canadian Environmental Assessment Act (CEAA), 1995, c. 37.
2 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).

Manufacturer's Trade Associations
A Thermal Insulation Association of Canada (TIAC): National Insulation Standards
(Revised 2004).

Underwriters' Laboratories of Canada (ULC)
1 CAN/ULC-S102-03, Surface Burning Characteristics of Building Materials and
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Assemblies.
2 CAN/ULC-S701-01, Thermal Insulation, Polystyrene, Boards and Pipe Covering.

w

CAN/ULC-5702-1997, Thermal Insulation, Mineral Fibre, for Buildings
4 CAN/ULC-S702.2-03, Thermal Insulation, Mineral Fibre, for Buildings, Part 2:
Application Guidelines.

1.03 DEFINITIONS

A For purposes of this section:
1 "CONCEALED" - insulated mechanical services in suspended ceilings and
non-accessible chases and furred-in spaces.
2 "EXPOSED" - will mean "not concealed" as specified.
2 TIAC ss:

A CRF: Code Rectangular Finish.
2 CPF: Code Piping Finish.

1.04 ACTION AND INFORMATIONAL SUBMITTALS

A Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's printed product literature, specifications and datasheet in

accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics,
performance criteria, and limitations.
1 Submit two copies of Workplace Hazardous Materials Information System
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section
01 33 00 - Submittal Procedures.

3 Shop Drawings:
A Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
A Shop drawings: submit drawings stamped and signed by professional engineer
registered or licensed in Province of Quebec, Canada.

4 Samples:
1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit for approval: complete assembly of each type of insulation system, insulation,

coating, and adhesive proposed. Mount sample on 12 mm plywood board. Affix label
beneath sample indicating service.

5 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal
Procedures.
1 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
2 Instructions: submit manufacturer's installation instructions.
A Departmental Representative will make available 1 copy of systems supplier's

installation instructions.
1.05 QUALITY ASSURANCE

A Qualifications:
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2 Installer: specialist in performing work of this Section, and have at least 3 years successful

experience in this size and type of project, qualified to standards member of TIAC.

3 Health and Safety:
1 Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.

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

A Deliver, store and handle in accordance with manufacturer's written instructions and
Section 01 61 00 - Common Product Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
3 Deliver materials to site in original factory packaging, labelled 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 by manufacturer.
3 Waste Management and Disposal:
A Place excess or unused insulation and insulation accessory materials in designated
containers.
2 Divert unused metal materials from landfill to metal recycling facility approved by
Departmental Representative.
3 Dispose of unused adhesive material at official hazardous material collections site

approved by Departmental Representative.

2 PRODUCTS

201 FIRE AND SMOKE RATING

1 In accordance with CAN/ULC-S102.
1 Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.

2.02 INSULATION
1 Mineral fibre specified includes glass fibre, rock wool, slag wool.

2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C 335.

3 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder jacket.
1 Mineral fibre: to CAN/ULC-S702, ASTM C 547.
2 Maximum "k" factor: to CAN/ULC-S702.

A4 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.
1 Mineral fibre: to CAN/ULC-S702, ASTM C 547.
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2 Jacket: to CGSB 51-GP-52Ma.
] Maximum "k" factor: to CAN/ULC-5702, ASTM C 547.

2.03 INSULATION SECUREMENT

1 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum.
2 Contact adhesive: quick setting.

3 Canvas adhesive: washable.

A4 Tie wire: 1.5 mm diameter stainless steel.

5 Bands: stainless steel, 19mm wide, 0.5 mm thick.

2.04 VAPOUR RETARDER LAP ADHESIVE

A Water based, fire retardant type, compatible with insulation.
2.05 INDOOR VAPOUR RETARDER FINISH

| Vinyl emulsion type acrylic, compatible with insulation.
206 OUTDOOR VAPOUR RETARDER FINISH

1 Vinyl emulsion type acrylic, compatible with insulation.

2 Reinforcing fabric: fibrous glass, untreated 305 g/m2.

207 JACKETS

A1 Canvas:
1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive to
ASTM C 921.
2 Lagging adhesive: compatible with insulation.
3 Paint as the same color as the existing insulation.
3 EXECUTION

3.01 MANUFACTURER'S INSTRUCTIONS

1 Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.

3.02 PRE-INSTALLATION REQUIREMENT

| Pressure testing of piping systems and adjacent equipment to be complete, witnessed and
certified.

2 Surfaces clean, dry, free from foreign material.
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3.03 INSTALLATION
1 Install in accordance with TIAC National Standards.
2 Apply materials in accordance with manufacturers instructions and this specification.
3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm.
4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
A Install hangers, supports outside vapour retarder jacket.

5 Supports, Hangers:

| Apply high compressive strength insulation, suitable for service, at oversized saddles and
shoes where insulation saddles have not been provided.

3.04 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES

A Application: at expansion joints, valves, primary flow measuring elements flanges and unions at
equipment.

2 Design: to permit movement of expansion joint and to permit periodic removal and replacement
without damage to adjacent insulation.

3 Insulation:

| Insulation, fastenings and finishes: same as system.
2 Jacket: high temperature fabric.

3.05 PIPING INSULATION SCHEDULES

A Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
2 TIAC Code: A-1.
A1 Securements: SS bands, Tape at 300 mm on centre.
2 Seals: lap seal adhesive, lagging adhesive.
3 Installation: TIAC Code 1501-H.
3 TIAC Code: A-3.
A Securements: SS bands, Tape at 300 mm on centre.
2 Seals: VR lap seal adhesive, VR lagging adhesive.
3 Installation: TIAC Code: 1501-C.
4 Thickness of insulation as listed in following table.
1 Run-outs to individual units and equipment not exceeding 4000 mm long.
2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves,
fittings.

Applic Temp  TIAC  Pipe sizes (NPS) and insulation thickness
a-tion degree code (mm)

sC
Run tol 11/4 21/2 5to6 8&
out to 2 to 4 over

Steam upto A-1 38 50 65 75 90 90
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175
Steam, over A-1 38 65 65 75 90 90
Satura 175
ted
and
Super
heated
Conden 60- A-1 25 38 38 38 38 38
sate 94
Return
Pumped upto A-1 25 38 38 38 38 38
Conden 94
sate
return
Chille 4-13 A-3 25 25 25 25 25 25
d
Water
Chille below A-3 25 25 38 38 38 38
d 4
Water
or
Glycol

.8 Finishes:
A Exposed indoors: canvas jacket.
2 Exposed in mechanical rooms: canvas jacket.
3 Concealed, indoors: canvas on valves, fittings. No further finish.
4 Use vapour retarder jacket on TIAC code A-3 insulation compatible with insulation.
5 Finish attachments: SS bands, at 150 mm on centre. Seals: wing.
.6 Installation: to appropriate TIAC code CRF/1 through CPF/5.

3.06 CLEANING
A Proceed in accordance with Section 01 74 11 - Cleaning.

2 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1.03

1.04

1.05

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

REFERENCES
1 American Society for Testing and Materials International (ASTM)
| ASTM E 202-04, Standard Test Methods for Analysis of Ethylene Glycols and Propylene
Glycols.

CLEANING AND START-UP OF MECHANICAL PIPING SYSTEMS
1 In accordance with Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems.
HYDRONIC SYSTEMS - PERFORMANCE VERIFICATION (PV)

| Perform hydronic systems performance verification after cleaning is completed and system is in
full operation.

HYDRONIC SYSTEM CAPACITY TEST

1 Perform hydronic system capacity tests after:
1 TAB has been completed
2 Verification of operating, limit, safety controls.
3 Verification of primary and secondary pump flow rates.
4 Verification of accuracy of temperature and pressure sensors and gauges.

2 Calculate system capacity at test conditions.

3 Using manufacturer's published data and calculated capacity at test conditions, extrapolate system
capacity at design conditions.

4 When capacity test is completed, return controls and equipment status to normal operating
conditions.
5 Submit sample of system water to approved testing agency to determine if chemical treatment is

correct. Include cost.

6 Heating system capacity test:
| Perform capacity test when ambient temperature is within 10% of design conditions.
Simulate design conditions by:
1 Increasing OA flow rates through heating coils (in this case, monitor heating coil

discharge temperatures to ensure that coils are not subjected to freezing
conditions) or

2 Reducing space temperature by turning of heating system for sufficient period of
time before starting testing.
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2 Test procedures:
A Open fully heat exchanger, heating coil and radiation control valves.
2 With boilers on full firing and hot water heating supply temperature stabilized,
record flow rates and supply and return temperatures simultaneously.
3 Conduct flue gas analysis test on boilers at full load and at low fire conditions.
T Chilled water system capacity test:
A Perform capacity test when ambient temperature is within 10% of design conditions.

Simulate design conditions by:

1 Adding heat from building heating system or;

2 Raising space temperature by turning off cooling and air systems for sufficient
period of time before starting testing and pre-heating building to summer design
space temperature (occupied) or above. Set OAD and RAD for minimum outside
air if OAT is near outside design temperature or to maximum recirculation if
RAT is greater that OAT. RAT to be at least 23 degrees C minimum.

2 Test procedures:

Open fully cooling coil control valves.

Set thermostats on associated AHU's for maximum cooling.

Set AHU's for design maximum air flow rates.

Set load or demand limiters on chillers to 100%.

After system has stabilized, record chilled water, and condenser water flow rates
and supply and return temperatures simultaneously.

O wihk

1.06 CONDENSER WATER AND HUMIDIFICATION SYSTEMS

| In addition to procedures specified above, perform following:
1 Perform TAB as specified Section 23 05 93 - Testing, Adjusting and Balancing for
HVAC.
2 Set up and adjust drip feeders, timer controls, pump strokes as required to maintain
required chemical feed rates.
3 Inject inhibitor into cooling tower sump.

1.07 GLYCOL SYSTEMS

1 Test to prove concentration will prevent freezing to minus 40 degrees C Test inhibitor strength
and include in procedural report. Refer to ASTM E 202.

1.08 STEAM SYSTEMS

A Performance verification:
A When systems are operational, perform relevant tests of steam and condensate return
piping systems as specified under hydronic systems.
2 Verify operation of components of steam system including:
A Steam traps by:
A Measuring temperature of condensate return and/or
2 Using audio-sensing devices.
3 Use of other approved methods.
2 Flash tanks.
3 Thermostatic vents.

3 Verify performance of condensate return system to ensure return of maximum quantity of
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condensate return water at with minimum temperature drop.
A4 Adjust piping system as required to eliminate water hammer.

2 Monitor system continuously until acceptance for proper operation of components including
steam traps, thermostatic vents, flash tanks and condensate pumping units.

1.09 REPORTS
| In accordance with the present Section.
1.10 TRAINING

A In accordance with the present Section.

2 PRODUCTS
201 NOTUSED

A Not Used.

3 EXECUTION
3.01 NOTUSED
A Not Used.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1.03

1.04

1.05

2.01

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

REFERENCES
1 American Society for Testing and Materials International (ASTM)
| ASTM E 202-00, Standard Test Methods for Analysis of Ethylene Glycols and Propylene
Glycols.

2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
| Material Safety Data Sheets (MSDS).

ACTION AND INFORMATIONAL SUBMITTALS

1 Product Data:
1 Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics,
performance criteria, and limitations.

2 Quiality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal
Procedures.
1 Instructions: submit manufacturer's installation instructions.
| Departmental Representative will make available 1 copy of systems supplier's
installation instructions.

QUALITY ASSURANCE

A Health and Safety:
1 Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.

DELIVERY, STORAGE, AND HANDLING
1 Packing, shipping, handling and unloading:
1 Deliver, store and handle in accordance with manufacturer's written instructions and
Section 01 61 00 - Common Product Requirements.
PRODUCTS
CLEANING SOLUTIONS
1 Tri-sodium phosphate: 0.40 kg per 100 L water in system.
2 Sodium carbonate: 0.40 kg per 100 L water in system.

3 Low-foaming detergent: 0.01 kg per 100 L water in system.
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3 EXECUTION

3.01 MANUFACTURER'S INSTRUCTIONS

1

Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.

3.02 CLEANING HYDRONIC AND STEAM SYSTEMS

1

Timing: systems operational, hydrostatically tested and with safety devices functional, before
cleaning is carried out.

Cleaning Agency:
a1 Retain qualified water treatment specialist to perform system cleaning.

Cleaning procedures:

A Provide detailed report outlining proposed cleaning procedures at least 4 weeks prior to
proposed starting date. Report to include:

Cleaning procedures, flow rates, elapsed time.

Chemicals and concentrations used.

Inhibitors and concentrations.

Specific requirements for completion of work.

Special precautions for protecting piping system materials and components.

Complete analysis of water used to ensure water will not damage systems or

equipment.
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Conditions at time of cleaning of systems:

A Systems: free from construction debris, dirt and other foreign material.

2 Control valves: operational, fully open to ensure that terminal units can be cleaned
properly.

3 Strainers: clean prior to initial fill.

4 Install pressure gauges on strainers to detect plugging.

Report on Completion of Cleaning:
A When cleaning is completed, submit report, complete with certificate of compliance with
specifications of cleaning component supplier.

Hydronic Systems:

A Fill system with water, ensure air is vented from system.

2 Fill expansion tanks 1/3 to 1/2 full, charge system with compressed air to at least 35 kPa
(does not apply to diaphragm type expansion tanks).

3 Use water metre to record volume of water in system to +/- 0.5%.

A4 Add chemicals under direct supervision of chemical treatment supplier.

5 Closed loop systems: circulate system cleaner at 60 degrees C for at least 36 h. Drain as

quickly as possible. Refill with water and inhibitors. Test concentrations and adjust to
recommended levels.
.6 Flush velocity in system mains and branches to ensure removal of debris. System pumps
may be used for circulating cleaning solution provided that velocities are adequate.
Add chemical solution to system.
.8 Establish circulation, raise temperature slowly to maximum design. Circulate for 12 h,

'\,
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ensuring flow in all circuits. Remove heat, continue to circulate until temperature is
below 38 degrees C. Drain as quickly as possible. Refill with clean water. Circulate for 6
h at design temperature. Drain and repeat procedures specified above. Flush through low
point drains in system. Refill with clean water adding to sodium sulphite (test for residual
sulphite).

T Glycol Systems:

| In addition to procedures specified above perform specified procedures.

2 Test to prove concentration will prevent freezing to minus 40 degrees C. Test inhibitor
strength and include in procedural report. Refer to ASTM E 202.

.8 Steam Systems: in addition to general requirements as specified above, perform following:

1 Remove internal components of steam traps until flushing and warm-up have been
completed.

2 Open drip points to atmosphere. If needed for protection of personnel or environment,
install flexible hose and direct discharge to safe location.

3 Starting at drip point closest to source, verify removal of condensate, then re-install steam
trap internal parts. Repeat sequence down the line.

A4 Water hammer: determine source and eliminate cause.

3.03 START-UP OF HYDRONIC SYSTEMS

A After cleaning is completed and system is filled:

1 Establish circulation and expansion tank level, set pressure controls.

2 Ensure air is removed.

3 Check to be free from air, debris, possibility of cavitation when system is at design
temperature.

A4 Dismantle system pumps used for cleaning, inspect, replace worn parts, install new
gaskets and new set of seals.

5 Clean out strainers repeatedly until system is clean.

.6 Check water level in expansion tank with cold water with circulating pumps OFF and
again with pumps ON.

T Repeat with water at design temperature.

.8 Check pressurization to ensure proper operation and to prevent water hammer, flashing,
cavitation. Eliminate water hammer and other noises.

9 Bring system up to design temperature and pressure slowly.

10 Perform TAB as specified in Section 23 05 93 - Testing, Adjusting and Balancing for
HVAC.

11 Adjust pipe supports, hangers, springs as necessary.

A2 Monitor pipe movement, performance of expansion joints, loops, guides, anchors.

13 If sliding type expansion joints bind or if bellows type expansion joints flex incorrectly,
shut down system, re-align, repeat start-up procedures.

A4 Re-tighten bolts using torque wrench, to compensate for heat-caused relaxation. Repeat
several times during commissioning.

15 Check operation of drain valves.

.16 Adjust valve stem packings as systems settle down.

A7 Fully open balancing valves (except those that are factory-set).
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3.04 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning.

2 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

A1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
| Material Safety Data Sheets (MSDS).

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A1 Product Data:

1 Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics,
performance criteria, and limitations.

A1 Submit [two] copies of Workplace Hazardous Materials Information System
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section
01 33 00 - Submittal Procedures.

2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal
Procedures.
1 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
2 Instructions: submit manufacturer's installation instructions.
1 Departmental Representative will make available 1 copy of systems supplier's

installation instructions.
1.04 QUALITY ASSURANCE

1 Health and Safety Requirements: do construction occupational health and safety in accordance
with Section 01 35 29.06 - Health and Safety Requirements.

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

A Deliver, store and handle in accordance with Section 01 61 00 - Common Product
Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written

instructions.
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2 PRODUCTS

201 NOTUSED

3 EXECUTION
3.01 MANUFACTURER'S INSTRUCTIONS

1 Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.

3.02 INSTALLATION
A Install control devices.

2 Install remote sensing device and capillary tube in metallic conduit. Conduit enclosing capillary
tube must not touch heater or heating cable.

3.03 CLEANING
| Proceed in accordance with Section 01 74 11 - Cleaning.

2 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

A1 American National Standards Institute (ANSI)/American Welding Society (AWS)
| ANSI/AWS A5.8/A5.8M-04, Specification Filler Metals for Brazing and Bronze
Welding.

2 American Society of Mechanical Engineers (ASME)
| ANSI/ASME B16.4-98, Gray-lron Threaded Fittings.
2 ANSI/ASME B16.15-1985(2004), Cast Bronze Threaded Fittings.
3 ANSI B16.18-2001, Cast Copper Alloy, Solder Joint Pressure Fittings.
A4 ANSI/ASME B16.22-2001, Wrought Copper and Copper-Alloy Solder Joint Pressure
Fittings.

3 American Society for Testing and Materials International (ASTM)

A ASTM B 32-04, Standard Specification for Solder Metal.

2 ASTM B 61-02, Standard Specification for Steam or Valve Bronze Castings.

3 ASTM B 62-02, Standard Specification for Composition Bronze or Ounce Metal
Castings.

4 ASTM B 88-03, Standard Specification for Seamless Copper Water Tube.

5 ASTM E 202-04, Standard Test Methods for Analysis of Ethylene Glycols and Propylene
Glycols.

4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).

5 Manufacturers Standardization Society (MSS)

MSS SP 67-2002a, Butterfly Valves.

MSS SP 70-1998, Cast Iron Gate Valves, Flanged and Threaded Ends.

MSS SP 71-1997, Grey Iron Swing Check Valves, Flanged and Threaded Ends.
MSS SP 80-2003, Bronze Gate, Globe, Angle and Check Valves.

MSS SP 85-2002, Cast Iron Globe and Angle Valves, Flanged and Threaded Ends.

U wiN e

1.03 ACTION AND INFORMATIONAL SUBMITTALS

1 Product Data:

1 Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics,
performance criteria, and limitations.

1 Submit two copies of Workplace Hazardous Materials Information System
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section
01 33 00 - Submittal Procedures.
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2 Shop Drawings:

1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.

1 Shop drawings: submit drawings stamped and signed by professional engineer
registered or licensed in Province of Quebec, Canada.
2 Indicate on manufacturers catalogue literature the following: Tubing.
3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal

Procedures.

1 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.

2 Instructions: submit manufacturer's installation instructions.
A Departmental Representative will make available 1 copy of systems supplier's

installation instructions.

A4 Closeout Submittals:
A Provide maintenance data for incorporation into manual specified in Section 01 78 00 -
Closeout Submittals.

1.04 QUALITY ASSURANCE

1 Regulatory Requirements: ensure Work is performed in compliance with CEPA, CEAA, TDGA,
and applicable Provincial /Territorial regulations.

2 Health and Safety:
1 Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.

1.05 DELIVERY, STORAGE, AND HANDLING
1 Packing, shipping, handling and unloading:
1 Deliver, store and handle in accordance with manufacturer's written instructions and
Section 01 61 00 - Common Product Requirements.
2 PRODUCTS
2.01 TUBING
1 Type K or L hard drawn copper tubing: to ASTM B 88.
2.02 FITTINGS
1 Cast bronze threaded fittings: to ANSI/ASME B16.15.
2 Wrought copper and copper alloy solder joint pressure fittings: to ANSI/ASME B16.22.
3 Cast iron threaded fittings: to ANSI/ASME B16.4.

4 Cast copper alloy solder joint pressure fittings: to ANSI B16.18.
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2.03 FLANGES
1 Brass or bronze: threaded.
2 Cast iron: threaded.
3 Orifice flanges: slip-on, raised face, 2100 kPa.
2.04 JOINTS
| Solder, tin-antimony, 95:5: to ASTM B 32.
2 Silver solder BCUP: to ANSI/AWS A5.8.
3 Brazing: as indicated.
205 VALVES
1 Ball valves:
1 NPS 2 and under: as specified Section 23 05 23.01 - Valves - Bronze.
3 EXECUTION
3.01 MANUFACTURER'S INSTRUCTIONS
| Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.
3.02  PIPING INSTALLATION
A Connect to equipment in accordance with manufacturer's instruction unless otherwise indicated.
2 Install concealed pipes close to building structure to keep furring space to minimum. Install to
conserve headroom and space. Run exposed piping parallel to walls. Group piping where ever
practical.
3 Slope piping in direction of drainage and for positive venting.
4 Use eccentric reducers at pipe size change installed to provide positive drainage or positive
venting.
5 Provide clearance for installation of insulation and access for maintenance of equipment, valves
and fittings.

.6 Assemble piping using fittings manufactured to ANSI standards.

3.03 FLUSHING AND CLEANING

1 Flush and clean in presence of Departmental Representative.

2 Circulate solution of water and non-foaming, phosphate-free detergent 3% solution by weight.
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3.04 FIELD QUALITY CONTROL

1 Proceed to the control of the performance of the piping in accordance with Section 23 08 01 —
Performance Verification of Mechanical Piping.

3.05 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning.

2 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

1 American Society of Mechanical Engineers (ASME).

ASME B16.1-98, Cast Iron Pipe Flanges and Flanged Fittings.
ASME B16.3-98, Malleable Iron Threaded Fittings.

ASME B16.5-03, Pipe Flanges and Flanged Fittings.

ASME B16.9-01, Factory-Made Wrought Buttwelding Fittings.
ASME B18.2.1-03, Square and Hex Bolts and Screws (Inch Series).
ASME B18.2.2-87(R1999), Square and Hex Nuts (Inch Series).
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American Society for Testing and Materials International, (ASTM).

A ASTM A 47/A 47M-99, Standard Specification for Ferritic Malleable Iron Castings.

2 ASTM A 53/A 53M-02, Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc Coated Welded and Seamless.

3 ASTM A 536-84(1999)el, Standard Specification for Ductile Iron Castings.

4 ASTM B 61-02, Standard Specification for Steam or Valve Bronze Castings.

5 ASTM B 62-02, Standard Specification for Composition Bronze or Ounce Metal
Castings.

.6 ASTM E 202-00, Standard Test Method for Analysis of Ethylene Glycols and Propylene
Glycols.

3 American Water Works Association (AWWA).
A AWWA C111-00, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings.

A4 Canadian Standards Association (CSA International).
A CSA B242-M1980(R1998), Groove and Shoulder Type Mechanical Pipe Couplings.
2 CAN/CSA W48-01, Filler Metals and Allied Materials for Metal Arc Welding
(Developed in cooperation with the Canadian Welding Bureau).

5 Manufacturer's Standardization of the Valve and Fittings Industry (MSS).
MSS-SP-67-025, Butterfly Valves.

MSS-SP-70-98, Cast Iron Gate Valves, Flanged and Threaded Ends.
MSS-SP-71-97, Cast Iron Swing Check Valves Flanged and Threaded Ends.
MSS-SP-80-03, Bronze Gate, Globe, Angle and Check Valves.

MSS-SP-85-02, Cast Iron Globe and Angle Valves, Flanged and Threaded Ends.

uhrhwidPE

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.

2 Closeout Submittals.
1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 -
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Closeout Submittals.
1.04 QUALITY ASSURANCE

1 Health and Safety.
1 Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.

1.05 DELIVERY, STORAGE AND HANDLING

1 Waste Management and Disposal.
A Remove from site and dispose of packaging materials at appropriate recycling facilities.
2 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard

packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan.
3 Fold up metal and plastic banding, flatten and place in designated area for recycling.

2 PRODUCTS
201 PIPE

1 Steel pipe: to ASTM A53/A53M, Grade [B], as follows:
1 To NPS6.
2 Chilled water pipe
1 NPS2 and smaller
A Steel black series 40, smooth wall, united ends, CONTINUOUEST
WELD»
2 NPS2 1/2 and larger
A Black steel serie 40, smooth wall, beveled ends, » ELECTRIC WELD»
3 Steam et vent pipe
1 NPS2 and smaller : black steel serie 40 with smooth wall «<SSEAMLESS», uniteds ends
and threaded ring.
2 NPS 2-1/2 and larger: black steel serie 40, smooth wall «<SEAMLESS», threaded ends,
seal welded end-to-end according to the standard ANSI B16.9.

A4 Condensate pipe
1 NPS2 and smaller : black steel serie 80, smooth wall, united ends and threaded rin
2 NPS 2-1/2 and larger: black steel serie 80, smooth wall, beveled ends, seal welded

end-to-end according to the standard ANSI B16.9.
2.02 PIPE JOINTS
A NPS2 and under: screwed fittings selon la norme ANSI-B16.9.
2 NPS2-1/2 and over: welding fittings and flanges to CAN/CSA W48, ANSI-B16.9.
3 Roll grooved: standard rigid coupling to CSA B242.
A4 Flanges: plain, weld neck to AWWA C111 and ANSI-B-16.9.

5 Orifice flanges: slip-on raised face, 2100 kPa.
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.6 Flange gaskets: to AWWA C111.
T Pipe thread: taper.
8 Bolts and nuts: to ASME B18.2.1 and ASME B18.2.2.
9 Roll grooved coupling gaskets: type EPDM.
2.03 FITTINGS
| Screwed fittings: malleable iron, to ASME B16.3, Class 150.
2 Pipe flanges and flanged fittings:
1 Cast iron: to ASME B16.1, Class 125.
2 Steel: to ASME B16.5.
3 Butt-welding fittings: steel, to ASME B16.9.
A4 Unions: malleable iron, to ASTM A 47/A 47M and ASME B16.3.
5 Fittings for roll grooved piping: malleable iron to ASTM A 47/A 47M, ductile iron to
ASTM A 536.
2.04 VALVES
1 Connections:
1 NPS2 and smaller: screwed ends.
2 NPS2.1/2 and larger: Flanged ends.
2 Gate valves: to MSS-SP-70 to MSS-SP-80 Application: Isolating equipment, control valves,
pipelines:
1 NPS2 and under:
A Mechanical Rooms: Class 125, rising stem, split wedge disc, as specified Section
23 05 23.01 - Valves - Bronze.
2 NPS21/2 and over:
A Mechanical Rooms: rising stem, split wedge disc, lead free bronze trim, as
specified Section 23 05 23.02 - Valves - Cast Iron: Gate, Globe, Check.
3 Butterfly valves: to MSS-SP-67 Application: Isolating cells or section of multiple component
equipment (eg. multi-section coils, multi-cell cooling towers):
A NPS21/2 and over: Lug type Grooved ends: as specified Section 23 05 17 - Pipe
Welding.
4 Globe valves: to MSS-SP- 80, 85 Application: Throttling, flow control, emergency bypass:
A1 NPS2 and under:
a1 Mechanical Rooms: with PTFE disc, as specified Section 23 05 23.01 - Valves -
Bronze.
A1 With bronze disc, lead free bronze trim, as specified Section 23 05 23.02 -
Valves - Cast Iron: Gate, Globe, Check.
5 Balancing, for TAB:
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1 Sizes: Calibrated balancing valves, as specified this section.

2 NPS2 and under:
A Mechanical Rooms: Globe, with disc as specified Section 23 05 23.01 - Valves -
Bronze.

.6 Drain valves: Gate, Class 125, non-rising stem, solid wedge disc, as specified Section 23 05 23.01
- Valves - Bronze.
3 EXECUTION
3.01 PIPING INSTALLATION
| Install pipework in accordance with Section 23 05 01 - Installation of Pipe Work

3.02 CIRCUIT BALANCING VALVES

A Install flow measuring stations and flow balancing valves as indicated.
2 Remove handwheel after installation and when TAB is complete.
3 Tape joints in prefabricated insulation on valves installed in chilled water mains.

3.03 CLEANING, FLUSHING AND START-UP

A In accordance with Section 23 08 02 - Cleaning and Start-Up of Mechanical Piping Systems.
3.04 TESTING

A Test system in accordance with the norms and codes.

2 For glycol systems, retest with ethylene glycol to ASTM E 202, inhibited, for use in building
system after cleaning. Repair leaking joints, fittings or valves.

3.05 BALANCING
1 Balance water systems to within plus or minus 5 % of design output.

2 Refer to Section 23 05 93 - Testing, Adjusting and Balancing for HVAC for applicable
procedures.

3.06 PERFORMANCE VERIFICATION
| In accordance with Section 23 08 01 - Performance Verification of Mechanical Piping.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

1 American Society of Mechanical Engineers (ASME)
| ASME-04(2007), Boiler and Pressure Vessel Code.

2 ASTM International Inc.

1 ASTM A 47/A 47M-99(2004), Standard Specification for Ferritic Malleable Iron
Castings.

2 ASTM A 278/A 278M-01(2006), Standard Specification for Gray Iron Castings for
Pressure-Containing Parts for Temperatures up to 650 degrees F (350 degrees C).

3 ASTM A 516/A 516M-06, Standard Specification for Pressure Vessel Plates, Carbon
Steel, for Moderate - and Lower - Temperature Service.

A4 ASTM A 536-84(2004), Standard Specification for Ductile Iron Castings.

5 ASTM B 62-02, Standard Specification for Composition Bronze or Ounce Metal
Castings.

3 Canadian Standards Association (CSA International)
1 CSA B51-03(R2003), Boiler, Pressure Vessel, and Pressure Piping Code.
2 CSA B51-03(R2005), Boiler, Pressure Vessel, and Pressure Piping Code, Supplement #1.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
1 Provide manufacturer's printed product literature and datasheets for air vents, separators,
valves, and strainers and include product characteristics, performance criteria, physical
size, finish and limitations.

3 Shop Drawings:
A Provide drawings stamped and signed by professional engineer registered or licensed in
Province of Quebec, Canada.

1.04 CLOSEOUT SUBMITTALS

A Submit maintenance and operation data in accordance with Section 01 78 00 - Closeout
Submittals.

1.05 DELIVERY, STORAGE AND HANDLING

1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
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2 Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
3 Packaging Waste Management: remove for reuse and return, by manufacturer of pallets, crates,

padding and packaging materials in accordance with Section 01 74 21 - Construction/Demolition
Waste Management and Disposal.

2 PRODUCTS

201 AUTOMATIC AIR VENT

A Industrial float vent: cast iron body and NPS 1/2 connection and rated at 860 kPa working
pressure.

2.02  PIPE LINE STRAINER
A NPS 1/2 to 2: bronze body to ASTM B 62, screwed connections, Y pattern.

2 NPS 2 1/2 to 12: cast steel body to ASTM A 278/A 278M, Class 30, flanged connections.

3 EXECUTION
3.01 APPLICATION

| Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.

3.02 GENERAL

1 Run drain lines and blow off connections to terminate above nearest drain.

2 Maintain adequate clearance to permit service and maintenance.

3 Should deviations beyond allowable clearances arise, request and follow Departmental
Representative's directive.

4 Ch_ecrlf shop drawings for conformance of tappings for ancillaries and for equipment operating
weights.

3.03 STRAINERS

| Install in horizontal or down flow lines.
2 Ensure clearance for removal of basket.
3 Install ahead of each automatic control valve larger than NPS 1 and as indicated.

3.04 AIRVENTS

A Install at high points of systems.
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2 Install gate valve on automatic air vent inlet. Run discharge to nearest drain.

3.05 CLEANING

1 Clean in accordance with Section 01 74 11 - Cleaning.
1 Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

| American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).

2 American Society for Testing and Materials (ASTM).
A ASTM A 653/A 653M-04a, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.
(Metric).

3 Department of Justice Canada (Jus).
A Canadian Environmental Protection Act (CEPA), 1999, c. 33.
2 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

4 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
1 Material Safety Data Sheets (MSDS).

5 Sheet Metal Air Conditioning Contractors' National Association (SMACNA).
1 SMACNA HVAC Duct Construction Standards, Metal and Flexible, 95 (Addendum No.
1, (1997).
2 SMACNA HVAC Air Duct Leakage Test Manual, 1st Edition 1985.
3 SMACNA IAQ Guideline for Occupied Buildings under Construction, 1st Edition 1995.

1.03 ACTION AND INFORMATIONAL SUBMITTALS

A Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal
Procedures.
2 Co-ordinate submittal requirements and provide submittals required by Section 01 33 00 —

Submittal Procedures.

3 Product Data: submit WHMIS MSDS - in accordance with Section 02 81 01 - Hazardous
Materials for the following:

1.04 QUALITY ASSURANCE

A Certification of Ratings:
A Catalogue or published ratings to be those obtained from tests carried out by
manufacturer or independent testing agency signifying adherence to codes and standards.

2 Health and Safety:

A Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.
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1.05 DELIVERY, STORAGE AND HANDLING

1 Protect on site stored or installed absorptive material from moisture damage.

2 Waste Management and Disposal:
1 Separate waste materials for recycling.
2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard,

packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan.

4 Place materials defined as hazardous or toxic in designated containers.

5 Handle and dispose of hazardous materials in accordance with CEPA, Regional and
Municipal regulations.

.6 Ensure emptied containers are sealed and stored safely.

T Fold up metal and plastic banding, flatten and place in designated area for recycling.

1.06 INDOOR AIR QUALITY (IAQ) MANAGEMENT PLAN
1 During construction meet or exceed the requirements of SMACNA IAQ Guideline for Occupied
Buildings under Construction.
2 PRODUCTS
201 DUCTWORK

A Material:
| Galvanized steel with Z90 designation zinc coating lock forming quality: to
ASTM A 653/A 653M.
2 Thickness: to SMACNA.

2 Construction - round and oval.
1 Ducts: factory fabricated, spiral wound, with matching fittings and specials to SMACNA.
2 Transverse joints up to 900 mm: slip type with tape and sealants.
3 Transverse joints over 900 mm: Vanstone.
4 Fittings:
1 Elbows: smooth radius. Centreline radius: 1.5 x diameter.
2 Branches: conical transition with conical branch at 45 degrees and 45 degrees
elbow.
3 Construction - rectangular:

1 Ducts: to SMACNA.
2 Transverse joints: welded SMACNA seal Class A and B.

3 Fittings:
1 Elbows: smooth radius; centreline radius 1.5 x width of duct. No vanes.
2 Branches: with conical branch at 45 degrees and 45 degrees elbow.

A4 Firestopping:
A 50 x 50 x 3 mm retaining angles around duct, on both sides of fire separation.
2 Firestopping material must not distort duct.
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2.02 SEAL CLASSIFICATION

1 Classification as follows:
Maximum Pressure Pa SMACNA Seal Class
2500 A
1500 A
1000 A
750 B
2 Seal classification:
A Class A: longitudinal seams, transverse joints, duct wall penetrations and connections
made airtight with sealant and tape.
2 Class B: longitudinal seams, transverse joints and connections made airtight with sealant
or combination thereof.
2.03 SEALANT
1 Oil resistant, water-borne polymer type flame resistant high velocity duct sealing compound.
2.04 TAPE
1 Polyvinyl treated, open weave fibre glass, 50 mm wide.

2.05 HANGERS AND SUPPORTS

| Hangers and Supports: in accordance with Section 23 05 29 - Hangers and Supports for HVAC
Piping Equipment.
A Band hangers: use on round and oval ducts up to 500 mm diameter, of same material as
duct but next sheet metal thickness heavier than duct.
2 Trapeze hangers: ducts over 500 mm diameter or longest side, to ASHRAE, SMACNA .

3 Hangers: black, galvanized, steel angle with galvanized steel rods to ASHRAE and
SMACNA following table.
Duct Size Angle Size Rod Size
(mm) (mm) (mm)
up to 750 25x25x3 6

751 to 1050 40x40x3 6

1051t0 1500 40x40x3 10

1501t0 2100 50x50x 3 10

2101t0 2400 50x50x5 10

2401 and over 50x50x6 10
4 Upper hanger attachments:

1 For concrete: manufactured concrete inserts.
2 For steel joist: manufactured joist clamp or steel plate washer.
3 For steel beams: manufactured beam clamps:

3 EXECUTION

3.01 GENERAL

A Do work in accordance with ASHRAE and SMACNA.
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3.02

3.03

3.04

2 Do not break continuity of insulation vapour barrier with hangers or rods.
A Insulate band hangers 100 mm beyond insulated duct.
2 Ensure diffuser is fully seated.

3 Support risers in accordance with ASHRAE and SMACNA.

A4 Install breakaway joints in ductwork on sides of fire separation.

5 Ensure installation of firestopping does not distort duct.

HANGERS

| Band hangers: install in accordance with SMACNA.

2 Angle hangers: complete with locking nuts and washers.

3 Hanger spacing: [in accordance with ASHRAE, SMACNA as follows :

Duct Size Spacing
(mm) (mm)
to 1500 3000
1501 and over 2500

SEALING AND TAPING

1 Apply sealant in accordance with SMACNA and to manufacturer's recommendations.

2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturer's
recommendations.

LEAKAGE TESTS

1 Refer to Section 23 05 94 - Pressure Testing of Ducted Air Systems.

2 In accordance with SMACNA HVAC Duct Leakage Test Manual.

3 Perform leakage tests in sections.

4 Perform trial leakage tests, as instructed to demonstrate workmanship.

5 Do not install additional ductwork until trial tests have been achieved.

.6 Test section minimum of 30 m long with not less than three branch takeoffs and two 90 degrees
elbows.

T Complete tests before performing insulation or concealment Work.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS

1.02

1.03

1.04

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

REFERENCES

A1 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
| Material Safety Data Sheets (MSDS).

2 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 95.

ACTION AND INFORMATIONAL SUBMITTALS
A Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:

A Submit manufacturer's printed product literature, specifications and data sheet. Indicate
the following:
1 Flexible connections.
2 Duct access doors.
3 Turning vanes.
4 Instrument test ports.

2 Submit WHMIS MSDS in accordance with Section 02 81 01 - Hazardous Materials.
Indicate VOC's for adhesive and solvents during application and curing.

A4 Test Reports: submit certified test reports from approved independent testing laboratories
indicating compliance with specifications for specified performance characteristics and physical
properties.

1 Certification of ratings: catalogue or published ratings to be those obtained from tests
carried out by manufacturer or independent testing agency signifying adherence to codes
and standards.

5 Certificates: submit certificates signed by manufacturer certifying that materials comply with
specified performance characteristics and physical properties.

.6 Instructions: submit manufacturer's installation instructions.
T Manufacturer's Field Reports: manufacturer's field reports specified.
.8 Closeout submittals: submit maintenance and engineering data for incorporation into manual

specified in Section 01 78 00 - Closeout Submittals.
QUALITY ASSURANCE

1 Pre-Installation Meetings:
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2

Convene pre-installation meeting one week prior to beginning work of this Section and
on-site installations in accordance with Section 01 32 16.07 - Construction Progress
Schedules - Bar (GANTT) Chart.

1 Verify project requirements.

2 Review installation and substrate conditions.

3 Co-ordination with other building subtrades.

4 Review manufacturer's installation instructions and warranty requirements.

Health and Safety:

1

Do construction occupational health and safety in accordance with Section 01 35 29.06 -
Health and Safety Requirements.

1.05 DELIVERY, STORAGE AND HANDLING

1

2 PRODUCTS

201 GENERAL

1

Waste Management and Disposal:

1
2
3

Separate waste materials for recycling.

Remove from site and dispose of packaging materials at appropriate recycling facilities.
Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard,
packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan (WMP).

Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic
waste in accordance with Waste Management Plan (WMP).

Divert unused metal materials from landfill to metal recycling facility as approved by
Departmental Representative.

Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.

2.02 ACCESS DOORS IN DUCTS

1

Non-Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness
heavier, minimum 0.6 mm thick complete with sheet metal angle frame.

Insulated Ducts: sandwich construction of same material as duct, one sheet metal thickness
heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25 mm thick rigid
glass fibre insulation.

Gaskets: neoprene.

Hardware:

oukrwiP

Up to 300 x 300 mm: two sash locks.

301 to 450 mm: four sash locks.

451 to 1000 mm: piano hinge and minimum two sash locks.

Doors over 1000 mm: piano hinge and two handles operable from both sides.
Hold open devices.

300 x 300 mm glass viewing panels.
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3 EXECUTION
3.01 MANUFACTURER'S INSTRUCTIONS

3.02

3.03

3.04

1 Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and data sheet.

INSTALLATION

| Access Doors and Viewing Panels:
A Size:
A As indicated.
2 Locations:
A Elsewhere as indicated.

FIELD QUALITY CONTROL

1 Manufacturer's Field Services:

1 Have manufacturer of products, supplied under this Section, review Work involved in the
handling, installation/application, protection and cleaning, of its products and submit
written reports, in acceptable format, to verify compliance of Work with Contract.

2 Manufacturer's Field Services: provide manufacturer's field services consisting of product
use recommendations and periodic site visits for inspection of product installation in
accordance with manufacturer's instructions.

3 Schedule site visits, to review Work, at stages listed:

1 After delivery and storage of products, and when preparatory Work, or other
Work, on which the Work of this Section depends, is complete but before
installation begins.

2 Upon completion of the Work, after cleaning is carried out.

A Obtain reports, within 3 days of review, and submit, immediately, to Departmental
Representative.

CLEANING

1 Perform cleaning operations as specified in Section 01 74 11 - Cleaning and in accordance with
manufacturer's recommendations.

2 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS
1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.
1.02 REFERENCES
1 American Society for Testing and Materials International, (ASTM).
| ASTM C 423-02a, Standard Test Method for Sound Absorption and Sound Absorption
Coefficients by the Reverberation Room Method.
2 ASTM C 916-85(2001)el, Standard Specification for Adhesives for Duct Thermal
Insulation.
3 ASTM C 1071-00, Standard specification for Fibrous Glass Duct Lining Insulation
(Thermal and Sound Absorbing Material).
4 ASTM C 1338-00, Standard Test Method for Determining Fungi Resistance of Insulation
Materials and Facings.
5 ASTM G 21-96(2002), Standard Practice for Determining Resistance of Synthetic
Polymeric Materials to Fungi.
2 Department of Justice Canada (Jus).
A Canadian Environmental Protection Act (CEPA), 1999, c. 33.
3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
A Material Safety Data Sheets (MSDS).
4 National Fire Protection Association (NFPA).
1 NFPA 90A-02, Standard for the Installation of Air Conditioning and Ventilating
Systems.
2 NFPA 90B-02, Standard for the Installation of Warm Air Heating and Air Conditioning
Systems.
5 North American Insulation Manufacturers Association (NAIMA).
1 NAIMA AH116-5th Edition, Fibrous Glass Duct Construction Standards.
.6 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA).
A SMACNA, HVAC DCS, HVAC, Duct Construction Standards, Metal and Flexible-95
(Addendum No.1, Nov. 97).
2 SMACNA IAQ Guideline for Occupied Buildings 95.

T Transport Canada (TC).

1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.
.8 Underwriter's Laboratories of Canada (ULC).
A CAN/ULC-S102-03-EN, Methods of Test for Surface Burning Characteristics of

Building Materials and Assemblies.
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1.03 ACTION AND INFORMATIONAL SUBMITTALS
1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.

2 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 02 81 01 -
Hazardous Materials.

1.04 HEALTH AND SAFETY

A Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health
and Safety Requirements.

1.05 DELIVERY, STORAGE AND HANDLING
A Store and manage hazardous materials in accordance to Codes, Standard and Specifications.
2 Protect on site stored or installed absorptive material from moisture damage.

1.06 WASTE MANAGEMENT AND DISPOSAL

1 Separate waste materials for recycling.
2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging

material in appropriate on-site bins for recycling in accordance with Waste Management Plan.

A4 Place materials defined as hazardous or toxic in designated containers.

5 Handle and dispose of hazardous materials in accordance with CEPA, Regional and Municipal
regulations.

.6 Ensure emptied containers are sealed and stored safely.

T Fold up metal banding, flatten and place in designated area for recycling.

2 PRODUCTS

2.01 DUCT LINER

A General:
A Mineral Fibre duct liner: air surface coated mat facing.
2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50
when tested in accordance with CAN/ULC-S102 and NFPA 90A, NFPA 90B.
3 Recycled Content: EcoLogo certified with minimum 35% by weight recycled content.

A Fungi resistance: to ASTM C 1338, ASTM G 21.

1 Use on flat surfaces.
2 25 mm thick, to ASTM C 1071, Type 2, fibrous glass rigid board duct liner.
3 Density: 36 kg/m3 minimum.
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4 Thermal resistance to be minimum 1.53 (m2.degrees C)/W for 50 mm thickness when

tested in accordance with ASTM C 177, at 24 degrees C mean temperature.
5 Minimum NRC of 0.70 at 25 mm thickness based on Type A mounting to ASTM C 423.

2.02 ADHESIVE
A Adhesive: to NFPA 90A and NFPA 90B.

2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50.
Temperature range minus 29 degreesC to plus 93 degreesC.

3 Water-based fire retardant type.
2.03 FASTENERS

A Weld pins 2.0 mm diameter, length to suit thickness of insulation. Nylon or Metal retaining clips,
32 mm square.

2.04 JOINT TAPE
1 Poly-Vinyl treated open weave fiberglass membrane 50 mm wide.
2.05 SEALER
1 Meet requirements of NFPA 90A and NFPA 90B.
2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50.
Temperature range minus 68 degrees C to plus 93 degrees C.
3 EXECUTION
3.01 GENERAL

A Do work in accordance with SMACNA HVAC DCS and NAIMA FGDLS and as indicated
except as specified otherwise.

2 Line inside of ducts where indicated.
3 Duct dimensions, as indicated, are clear inside duct lining.

3.02 DUCT LINER

A Install in accordance with manufacturer's recommendations, and as follows:
1 Fasten to interior sheet metal surface with 100% coverage of adhesive to ASTM C 916.
A Exposed leading edges and transverse joints to be factory coated or coated with
adhesive during fabrication.
2 In addition to adhesive, install weld pins not less than 2 rows per surface and not more

than 425 mm on centres impact driven mechanical fasteners to compress duct liner
sufficiently to hold it firmly in place.

2 In systems, where air velocities exceeds 20.3 m/sec, install galvanized sheet metal noising to
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leading edges of duct liner.
3.03 JOINTS

1 Seal butt joints, exposed edges, weld pin and clip penetrations and damaged areas of liner with
joint tape and sealer. Install joint tape in accordance with manufacturer's written
recommendations, and as follows:

| Bed tape in sealer.
2 Apply two coats of sealer over tape.
2 Replace damaged areas of liner at discretion of Departmental Representative.
3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15 mm overlap

and fastened to duct.

END OF SECTION



Restoration of ventilation systems SF-03 and SF-04 SECTION 2384 13

N° File : R.069802.001 Humidifiers
Page 1
Revision : 0

1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

A1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
| Material Safety Data Sheets (MSDS).

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
1 Submit manufacturer's printed product literature, specifications and datasheet for heating,
ventilation and air conditioning distribution piping and ductwork.

4 Shop Drawings:
A Submit shop drawings to indicate project layout, dimensions and extent of humidification
system.
| Indicate following: Humidificator, including vapor distributor, solenoid valve,
etc.

5 Test Reports: submit certified test reports from approved independent testing laboratories
indicating compliance with specifications for specified performance characteristics and physical
properties.

.6 Certificates: submit certificates signed by manufacturer certifying that materials comply with
specified performance characteristics and physical properties.

T Instructions: submit manufacturer's installation instructions.
.8 Manufacturer's field reports specified.
9 Closeout submittals: submit maintenance and engineering data for incorporation into manual

specified in Section 01 78 00 - Closeout Submittals include data as follows:
1.04 QUALITY ASSURANCE

1 Pre-Installation Meetings:
A Convene pre-installation meeting one week prior to beginning work of this Section and
on-site installations in accordance with Section 01 32 16.07 - Construction Progress
Schedules - Bar (GANTT) Chart.
A Verify project requirements.
2 Review installation and substrate conditions.
3 Co-ordination with other building subtrades.
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4 Review manufacturer's installation instructions and warranty requirements.
2 Health and Safety:
1 Do construction occupational health and safety in accordance with Section

01 3529.06 - Health and Safety Requirements.

1.05 DELIVERY, STORAGE AND HANDLING

1 Waste Management and Disposal:
| Separate waste materials for recycling.
2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard,

packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan (WMP).

A4 Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic
waste in accordance with Waste Management Plan (WMP).
5 Divert unused metal materials from landfill to metal recycling facility as approved by

Departmental Representative.

1.06 MAINTENANCE

1 Extra Materials:
A Provide maintenance materials in accordance with Section 01 78 00 - Closeout
Submittals.
2 Provide following: one complete set of renewable evaporator media.
2 PRODUCTS

201 DIRECT STEAM INJECTION TYPE

1 Direct steam injection type humidifiers to include:
A Stainless steel jacketted duct distribution manifolds. Number to suit duct shape and size.
2 Steam separator with baffle.

2 Steam control valve with electric actuator, field or factory installed for modulating control.

3 Steam trap assembly: as recommended by manufacturer.

A4 Capacity:

A As indicated.

3 EXECUTION
3.01 MANUFACTURER'S INSTRUCTIONS

1 Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.
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3.02 INSTALLATION

1 Install in accordance with manufacturers instructions.

2 Humidifier and evaporator media to be new and clean when project is accepted.

3 Install humidistat in accessible location.

4 Water service overflow drain: to manufacturers' recommendation.

5 Install access doors or panels in adjacent ducting.

.6 When installing in ducting, provide waterproof duct up and downstream in accordance with

Section 23 31 13.02 - Metal Ducts — High Pressure to 2 500 Pa.
T Install capped drain connection at low point in duct.
3.03 FIELD QUALITY CONTROL

1 Manufacturer's Field Services:

A Have manufacturer of products, supplied under this Section, review Work involved in the
handling, installation/application, protection and cleaning, of its products and submit
written reports, in acceptable format, to verify compliance of Work with Contract.

2 Manufacturer's Field Services: provide manufacturer's field services consisting of product
use recommendations and periodic site visits for inspection of product installation in
accordance with manufacturer's instructions.

3 Schedule site visits, to review Work, at stages listed:
| After delivery and storage of products, and when preparatory Work, or other

Work, on which the Work of this Section depends, is complete but before
installation begins.
2 Upon completion of the Work, after cleaning is carried out.

A Obtain reports, within 3 days of review, and submit, immediately, to Departmental

Representative.

2 Performance Verification (PV):
A General: in accordance with Section 01 91 13 - General Commissioning (Cx)
Requirements: General Requirements, supplemented as specified.
2 Application tolerances: 5%.
3 Timing:
1 After TAB of ducted air systems.
2 At same time as PV of related air handling units.
A Gas fired steam generator.
3 Start-up:
1 General: in accordance with Section 01 91 13 - General Commissioning (Cx)
Requirements: General Requirements, supplemented as specified.
2 Verify:
1 Steam lines are sloped to ensure steam condensate is drained away from the
humidifier.
2 Vapour lines and manifolds are sloped to ensure condensate is drained away from

the duct system.
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3 Visually check distribution manifold to ensure:
1 Even distribution of vapour.
2 Freedom from water deposits.
4 Commissioning Reports:
1 General: in accordance with Section 01 91 13 - General Commissioning (Cx)
Requirements: reports, supplemented as specified. Include:
A PV results on approved PV Report Forms.
2 Product Information Report Forms.

3.04 DEMONSTRATION

A Training: in accordance with Section [01 91 13- General Commissioning (Cx) Requirements]:
Training of O&M Personnel.

3.05 CLEANING

A Perform cleaning operations as specified in Section 01 74 11 - Cleaning and in accordance with
manufacturer's recommendations.

2 Upon completion and verification of performance of installation, remove surplus materials,
excess materials, rubbish, tools and equipment.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 DEFINITIONS
1 List of acronyms and definitions.

2 AEL.: ratio between total test period less any system downtime accumulated within that period
and test period.

3 Downtime: results whenever EMCS is unable to fulfill required functions due to malfunction of
equipment defined under responsibility of EMCS contractor. Downtime is measured by duration,
in time, between time that Contractor is notified of failure and time system is restored to proper
operating condition. Downtime not to include following:

1 Outage of main power supply in excess of back-up power sources, provided that:
| Automatic initiation of back-up was accomplished.
2 Automatic shut-down and re-start of components was as specified.
2 Failure of communications link, provided that:
| Controller automatically and correctly operated in stand-alone mode.
2 Failure was not due to failure of any specified EMCS equipment.
3 Functional failure resulting from individual sensor inputs or output devices, provided
that:
1 System recorded said fault.
2 Equipment defaulted to fail-safe mode.
3 AEL of total of all input sensors and output devices is at least 99 % during test
period.

1.03 DESIGN REQUIREMENTS

A Confirm with Departmental Representative that Design Criteria and Design Intents are still
applicable.
2 Commissioning personnel to be fully aware of and qualified to interpret Design Criteria and

Design Intents.

1.04 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Final Report: submit report to Departmental Representative.
A Include measurements, final settings and certified test results.
2 Bear signature of commissioning technician and supervisor
3 Report format to be approved by Departmental Representative before commissioning is
started.

4 Revise "as-built" documentation, commissioning reports to reflect changes, adjustments
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and modifications to EMCS as set during commissioning and submit to Departmental
Representative in accordance with Section 01 78 00 - Closeout Submittals.

5 Recommend additional changes and/or modifications deemed advisable in order to
improve performance, environmental conditions or energy consumption.

1.05 CLOSEOUT SUBMITTALS

A Provide documentation, O&M Manuals, and training of O&M personnel for review of
Departmental Representative before interim acceptance in accordance with Section 01 78 00 -
Closeout Submittals.

1.06 COMMISSIONING

A Do commissioning in accordance with Section 01 91 13 - General Commissioning (Cx)
Requirements.

2 Carry out commissioning under direction of Departmental Representative and in presence of
Departmental Representative and PWGSC Commissioning Manager.

3 Inform, and obtain approval from, Departmental Representative in writing at least 14 days prior
to commissioning or each test. Indicate:
1 Location and part of system to be tested or commissioned.
2 Testing/commissioning procedures, anticipated results.
3 Names of testing/commissioning personnel.

A4 Correct deficiencies, re-test in presence of Departmental Representative until satisfactory
performance is obtained.

5 Acceptance of tests will not relieve Contractor from responsibility for ensuring that complete
systems meet every requirement of Contract.

.6 Load system with project software.
v Perform tests as required.
1.07 COMPLETION OF COMMISSIONING

1 Commissioning to be considered as satisfactorily completed when objectives of commissioning
have been achieved and reviewed by Departmental Representative and PWGSC Commissioning
Manager.

1.08 ISSUANCE OF FINAL CERTIFICATE OF COMPLETION

A Final Certificate of Completion will not be issued until receipt of written approval indicating
successful completion of specified commissioning activities including receipt of commissioning
documentation.
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2 PRODUCTS

201 EQUIPMENT

1 Provide sufficient instrumentation to verify and commission the installed system. Provide
two-way radios.

2 Instrumentation accuracy tolerances : higher order of magnitude than equipment or system being
tested.
3 Independent testing laboratory to certify test equipment as accurate to within approved tolerances

no more than 2 months prior to tests.

4 Locations to be approved, readily accessible and readable.
5 Application: to conform to normal industry standards.
3 EXECUTION

3.01 PROCEDURES
| Test each system independently and then in unison with other related systems.

2 Commission each system using procedures prescribed by the Commissioning Manager and
Departmental Representative.

3 Commission integrated systems using procedures prescribed by Commissioning Manager and
Departmental Representative.

4 Debug system software.

5 Test full scale emergency evacuation and life safety procedures including operation and integrity
of smoke management systems under normal and emergency power conditions as applicable.

3.02 FIELD QUALITY CONTROL

1 Pre-Installation Testing.

A General: consists of field tests of equipment just prior to installation.

2 Testing may be on site or at Contractor's premises as approved by Departmental
Representative.

3 Configure major components to be tested in same architecture as designed system.
Include BECC equipment and 2 sets of Building Controller's including MCU's, LCU's,
and TCU's.

4 Equip each Building Controller with sensor and controlled device of each type (Al, AO,
DI, DO).

5 Additional instruments to include:

1 DP transmitters.
.6 In addition to test equipment, provide inclined manometer, digital micro-manometer,

milli-amp meter, source of air pressure infinitely adjustable between 0 and 500 Pa, to
hold steady at any setting and with direct output to milli-amp meter at source [and to



Restoration of ventilation systems SF-03 and SF-04 SECTION 2501 11

N° File : R.069802.001 EMCS: Start-up, Verification and Commissioning
Page 4
Revision : 0
BECC.
v After setting, test zero and span in 10 % increments through entire range while both
increasing and decreasing pressure.
8 Departmental Representative to mark instruments tracking within 0.5 % in both
directions as "approved for installation".
9 Transmitters above 0.5% error will be rejected.

10 DP switches to open and close within 2% of setpoint.

2 Completion Testing.

1 General: test after installation of each part of system and after completion of mechanical
and electrical hook-ups, to verify correct installation and functioning.
2 Include following activities:
1 Test and calibrate field hardware including stand-alone capability of each
controller.
2 Verify each A-to-D convertor.
3 Test and calibrate each Al using calibrated digital instruments.
A4 Test each DI to ensure proper settings and switching contacts.
5 Test each DO to ensure proper operation and lag time.
.6 Test each AO to ensure proper operation of controlled devices. Verify tight

closure and signals.

Test application software and provide samples of logs and commands.
Verify each CDL including energy optimization programs.

Debug software.

0 Provide point verification list in table format including point identifier, point
identifier expansion, point type and address, low and high limits and engineering
units. Include space on commissioning technician and Departmental
Representative. This document will be used in final startup testing.

3 Commissioning Manager and Departmental Representative to verify reported results.

= © 0o~

3.03 ADJUSTING

1 Final adjusting: upon completion of commissioning as reviewed by Departmental Representative,
set and lock devices in final position and permanently mark settings.

3.04 DEMONSTRATION

A Demonstrate to Commissioning Manager and Departmental Representative operation of systems
including sequence of operations in regular and emergency modes, under normal and emergency
conditions, start-up, shut-down interlocks and lock-outs in accordance with Section 01 79 00 -
Demonstration and Training.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 DEFINITIONS
1 BECC - Building Environmental Control Centre.
2 OWS - Operator Work Station.

3 For additional acryonyms and definitions refer to Section 25 05 01 - EMCS: General
Requirements.

1.03 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals in accordance with Section 01 78 00 - Closeout Procedures, supplemented and
modified by requirements of this Section.

2 Submit Operation and Maintenance Manual to Departmental Representative in English and
French.
3 Provide soft copies and hard copies in hard-back, 50 mm 3 ring, D-ring binders.

1 Binders to be 2/3 maximum full.

2 Provide index to full volume in each binder.

3 Identify contents of each manual on cover and spine.

4 Provide Table of Contents in each manual.

5 Assemble each manual to conform to Table of Contents with tab sheets placed before
instructions covering subject.

1.04 AS-BUILTS

1 Provide 1 copy of detailed shop drawings generated and include:

A Changes to contract documents as well as addenda and contract extras.

2 Changes to interface wiring.

3 Routing of conduit, wiring and control air lines associated with EMCS installation.

4 Locations of obscure devices to be indicated on drawings.

5 Listing of alarm messages.

6 Panel/circuit breaker number for sources of normal/emergency power.

7 Names, addresses, telephone numbers of each sub-contractor having installed equipment,
local representative for each item of equipment, each system.

.8 Test procedures and reports: provide records of start-up procedures, test procedures,
checkout tests and final commissioning reports as specified in Section 25 01 11 - EMCS:
Start-up, Verification and Commissioning.

9 Basic system design and full documentation on system configuration.

2 Submit for final review by Departmental Representative.
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3 Provide before acceptance 4 Hard and 1 soft copy incorporating changes made during final

review.

1.05 O&M MANUALS

1

5

Custom design O&M Manuals (both hard and soft copy) to contain material pertinent to this
project only, and to provide full and complete coverage of subjects referred to in this Section.

Provide 2 complete sets of hard and soft copies prior to system or equipment tests

Include complete coverage in concise language, readily understood by operating personnel using
common terminology of functional and operational requirements of system. Do not presume
knowledge of computers, electronics or in-depth control theory.

Functional description to include:

A Functional description of theory of operation.

2 Design philosophy.

3 Specific functions of design philosophy and system.

4 Full details of data communications, including data types and formats, data processing
and disposition data link components, interfaces and operator tests or self-test of data link

integrity.

5 Explicit description of hardware and software functions, interfaces and requirements for
components in functions and operating modes.

.6 Description of person-machine interactions required to supplement system description,

known or established constraints on system operation, operating procedures currently
implemented for implementation in automatic mode.

System operation to include:

1 Complete step-by-step procedures for operation of system including required actions at
each OWS.

2 Operation of computer peripherals, input and output formats.

3 Emergency, alarm and failure recovery.

A4 Step-by-step instructions for start-up, back-up equipment operation, execution of systems

functions and operating modes, including key strokes for each command so that operator
need only refer to these pages for keystroke entries required to call up display or to input
command.

Maintenance: document maintenance procedures including inspection, periodic preventive
maintenance, fault diagnosis, repair or replacement of defective components, including
calibration, maintenance, repair of sensors, transmitters, transducers, controller and interface
firmware's, plus diagnostics and repair/replacement of system hardware.

System configuration document:

A Provisions and procedures for planning, implementing and recording hardware and
software modifications required during operating lifetime of system.
2 Information to ensure co-ordination of hardware and software changes, data link or

message format/content changes, sensor or control changes in event that system
modifications are required.

Programmer control panel documentation: provide where panels are independently interfaced
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with BECC, including interfacing schematics, signal identification, timing diagrams, fully
commented source listing of applicable driver/handler.

2 PRODUCTS

2.01 NOT USED

A Not Used.

3 EXECUTION
3.01 NOTUSED
A Not Used.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

1.02 REFERENCES

1 Canadian Standards Association (CSA International).
1 CSA C22.1-02, The Canadian Electrical Code, Part | (19th Edition), Safety Standard for
Electrical Installations.

1.03 DEFINITIONS
1 For acronyms and definitions refer to Section 25 05 01 - EMCS: General Requirements.
1.04 SYSTEM DESCRIPTION

| Language Operating Requirements: provide identification for control items in English and
French.

1.05 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals in accordance with Section 01 33 00 - Submittal Procedures supplemented and
modified by requirements of this Section.

2 Submit to Departmental Representative for approval samples of nameplates, identification tags
and list of proposed wording.
2 PRODUCTS
2.01 NAMEPLATES FOR PANELS

1 Identify by Plastic laminate, 3 mm thick, matt white finish, black core, square corners, lettering
accurately aligned and engraved into core.

2 Sizes: 25 x 67 mm minimum.
3 Lettering: minimum 7 mm high, black.
A4 Inscriptions: machine engraved to identify function.

2.02 NAMEPLATES FOR FIELD DEVICES
1 Identify by plastic encased cards attached by chain.

2 Sizes: 50 x 100 mm minimum.
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3 Lettering: minimum 5 mm high produced from laser printer in black.
A4 Data to include: point name and point address.
5 Companion cabinet: identify interior components using plastic enclosed cards with point name

and point address.
2.03  WIRING

| Supply and install numbered tape markings on wiring at panels, junction boxes, splitters, cabinets
and outlet boxes.

2 Colour coding: to CSA C22.1. Use colour coded wiring in communications cables, matched
throughout system.

3 Power wiring: identify circuit breaker panel/circuit breaker number inside each EMCS panel.
2.04 PNEUMATIC TUBING
A Numbered tape markings on tubing to provide uninterrupted tracing capability.
205 CONDUIT
1 Colour code EMCS conduit.
2 Pre-paint box covers and conduit fittings.
3 Coding: use fluorescent orange paint and confirm colour with Departmental Representative
during "Preliminary Design Review".
3 EXECUTION
3.01 NAMEPLATES AND LABELS

A Ensure that manufacturer's nameplates, CSA labels and identification nameplates are visible and
legible at all times.

3.02 EXISTING PANELS
1 Correct existing nameplates and legends to reflect changes made during Work.

END OF SECTION
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1 GENERAL

1.01 RELATED REQUIREMENTS

1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.

2 References.
1 Canada Labour Code (R.S. 1985, c. L-2)/Part | - Industrial Relations.
2 Canadian Standards Association (CSA International).
| CSA Z204-94(R1999), Guidelines for Managing Indoor Air Quality in Office

Buildings.
1.02 DEFINITIONS
| BC(s) - Building Controller(s).
2 OWS - Operator Work Station.

3 For additional acronyms and definitions refer to Section 25 05 01 - EMCS: General
Requirements.

1.03 ACTION AND INFORMATIONAL SUBMITTALS
A1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Submit detailed preventative maintenance schedule for system components to Departmental
Representative.

3 Submit detailed inspection reports to Departmental Representative.
4 Submit dated, maintenance task lists to Departmental Representative and include the following
sensor and output point detail, as proof of system verification:
1 Point name and location.
2 Device type and range.
3 Measured value.
4 System displayed value.
5 Calibration detail
.6 Indication if adjustment required,
T Other action taken or recommended.

5 Submit network analysis report showing results with detailed recommendations to correct
problems found.

.6 Records and logs: in accordance with Section 01 78 00 - Closeout Submittals.
A Maintain records and logs of each maintenance task on site.
2 Organize cumulative records for each major component and for entire EMCS

chronologically.
3 Submit records to Departmental Representative, after inspection indicating that planned
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and systematic maintenance have been accomplished.

T Revise and submit to Departmental Representative in accordance with Section 01 78 00 -
Closeout Submittals "As-built drawings" documentation and commissioning reports to reflect
changes, adjustments and modifications to EMCS made during warranty period.

1.04 MAINTENANCE SERVICE DURING WARRANTY PERIOD

| Provide services, materials, and equipment to maintain EMCS for specified warranty period.
Provide detailed preventative maintenance schedule for system components as described in
Submittal article.

2 Emergency Service Calls:

1 Initiate service calls when EMCS is not functioning correctly.

2 Qualified control personnel to be available during warranty period to provide service to
"CRITICAL" components whenever required at no extra cost.

3 Furnish Departmental Representative with telephone number where service personnel
may be reached at any time.

4 Service personnel to be on site ready to service EMCS within 2 hours after receiving
request for service.

5 Perform Work continuously until EMCS restored to reliable operating condition.

3 Operation: foregoing and other servicing to provide proper sequencing of equipment and
satisfactory operation of EMCS based on original design conditions and as recommended by
manufacturer.

4 Work requests: record each service call request, when received separately on approved form and
include:

1 Serial number identifying component involved.
2 Location, date and time call received.

3 Nature of trouble.

A4 Names of personnel assigned.

5 Instructions of work to be done.

.6 Amount and nature of materials used.

v Time and date work started.

.8 Time and date of completion.

5 Provide system modifications in writing.

1 No system modification, including operating parameters and control settings, to be made

without prior written approval of Departmental Representative.

2 PRODUCTS
201 NOT USED

A Not Used.
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3 EXECUTION

3.01 NOT USED
A Not Used.

END OF SECTION
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1 GENERAL
1.01 RELATED REQUIREMENTS
1 Are applicable to this Section the general conditions of the contract, including the general clauses,
the special clauses and the specifications Sections of the Division 01.
1.02 REFERENCES
A1 Public Works and Government Services Canada (PWGSC) / Real Property Branch / Architectural
and Engineering Services.
| MD13800-September 2000, Energy Management and Control Systems (EMCS) Design
Manual. English: ftp://ftp.pwgsc.gc.ca/rps/docentre/mechanical/ me214-e.pdf
1.03 SEQUENCING
| Present sequencing of operations for systems , in accordance with MD13800 - Energy
Management and Control Systems (EMCS) Design Manual.
2 PRODUCTS
201 NOT USED
1 Not Used.
3 EXECUTION
3.01 NOT USED
1 Not Used.

END OF SECTION
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