TERMS OF REFERENCE AND CONSTRUCTION SPECIFICATIONS
FOR
SUPPLY AND INSTALLATION OF THE VENTILATION SYSTEM AT THE
BARON LAB

LOUISBOURG, NOVA SCOTIA
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PART 1 - GENERAL

1.1 REFERENCES

1.2 REFERENCE
STANDARDS

Most recent version of the National Building Code of
Canada (NBC) including all amendments up to bid
closing date.

National Fire Code of Canada

Provincial Government Act and Regulations;
including, but not limited to:

.1 Provincial Building Code Act

.2 Occupational Health and Safety Act revised
Statutes of Nova Scotia 1996, Chapter 7 and
regulations

.3 Worker’'s Compensation Act

.4 Fire Prevention Act

.5 Dangerous Goods Transportation Act

Where edition date is not specified, consider that
references to manufacturer’s and published codes,
standards and specifications approved by the issuing
organization, current at the date of this
Specification.

Reference Standards and specifications are quoted in
this Project Manual to establish minimum standards.
Work which in quality exceeds these minimum
standards shall be considered to conform.

Should the Contract Documents conflict with
specified reference standards or specifications the
General Conditions of the Contract shall govern.
Where reference is made to manufacturer’s
directions, instructions or specifications they
shall include full information on storing, handling,
preparing, mixing, installing, erecting, applying,
or other matters concerning the materials pertinent
to their use and their relationship to materials
with which they are incorporated and written to suit
this specific project.

Have a copy of each code, standard and specification
and manufacturer’s directions, instructions and
specifications, to which reference is made in this
Project Manual, always available at construction
site, when requested by Departmental Representative.
Standards, specifications, associations, and
regulatory bodies are generally referred to
throughout the project manual by their abbreviated
designations.
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1.3 WORK COVERED BY
CONTRACT DOCUMENTS

Work of this Contract comprises of the complete
supply and installation of a complete new
ventilation system for the Baron Lab, Louisbourg,
NS. A complete description of the scope of work is
included in the attached specifications along with
drawings.

Contractor must provide all labor, materials,
equipment, etc. to supply, install, inspect, test,
balance and commission the ventilation system at
the Baron Lab, Fortress of Louisbourg, NS.

The Contractor will be required to install an
entirely new ventilation system in the second floor
as per Drawings M101,M102,M103,M104. This will
include all new material installation as shown on
drawings and any required demolition and debris
removal. This work does not include the heating and
boiler installation, plumbing fixtures or domestic
hot water heater or any chimney or stack
installation. This will be done by the owner.

Contractor must coordinate with the electrician to
ensure voltage and phase of each piece of equipment
to ensure it is compatible prior to installation.
Failure to do so will not remove contractor’s
obligation to provide compatible equipment.

The contractor is responsible for all low voltage
control wiring and controls as well as all line
voltage control wiring and controls and final
connections of the units required to

commission the system.

This Contractor must install all plumbing and
drainage related work needed to ensure the
installation of the complete ventilation system.

A start up meeting will be held at the beginning of
the project to set time lines along with electrical
material requirements for this new systems.

During construction of this system the contractor
should be advised there may be employees in this
facility and the contractor should ensure that there
are not extended periods of time when the
ventilation systems are interrupted.

In addition to ventilation supply and install, the
Contractor will be required to test, balance and
commission the new system. The Contractor will also
be required to train Parks Canada staff on the
proper operation of the system & provide necessary
operations manuals to park staff.
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The Contractor of this project must coordinate

schedules with the primary Parks Canada project manager to
ensure they are available when installation of the
ventilation system is required and can accommodate
installation. It is anticipated this work will be required
approx. November 1, 2017; however, exact timing will be
confirmed upon award of contract.

A site visit will be hosted during the tender period to
Show the above site locations and conditions.

The Summary of Work is provided as part of this

package for information only. Verification of
measurements, site conditions and design

requirements are the full responsibility of the
Contractor. It is also the Contractors full
responsibility to produce shop drawings for this
project.

Sub-contractors and engineers engaged by the

Contractor must be fully qualified, accredited
professionals, licensed to practice in Nova Scotia.

The Consultant’s must be identified in the Contractor’s
proposal.

System is to be installed to meet or exceed all

applicable codes and standards including, but not

limited to: the most recent copy of National Building Code
of Canada, the National Fire Code, Canada Labour Code,

The Nova Scotia Standard Specification for Municipal
Services, CSA and The Nova Scotia Building Code and
Regulations.

Contractors must be prepared to submit a detailed
construction schedule and demonstrate that they
can meet the deadlines on this schedule.

Contractor is required to submit a site specific health
and safety plan, and an environmental protection plan.

The Contractor is cautioned that this is a National
Park and every effort should be made to

incorporate the new systems with minimal visual
impact while still achieving compliancy with current
codes and standards.

Execute work with least possible interference to
building operations, occupants, and the public.

The Contractor shall use the best available methods of
performing the work and shall employ only skilled and
competent staff thereon, who will be under the supervision
of a senior member of the Contractor’s staff.

Drawings and documents or copies thereof required for the
work shall be exchanged between the Contractor and the
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1.4 CONTRACT METHOD

1.5 CODES/STANDARDS

1.6 TOLERANCES

1.7 WORK SEQUENCE

Agency on a reciprocal basis. All drawings and documents
prepared by the Contractor for the Agency shall be the
property of the Agency, free from all claims by the
Contractor of any nature and kind whatsoever.

The Agency may, in writing, at any time increase/decrease
or otherwise alter the whole or any part of the work.
Payment for the contract adjustment will be subject to
price negotiation.

Drawings shall be prepared in SI units in standard size
sheets using the title block and format acceptable to the
Agency.

The Contractor shall not be entitled to payment in respect
to cost incurred by the Contractor in remedying errors and
omissions in the services that are attributable to the
Contractor, the Contractor’s employees, or persons for
whom the Contractor has assumed responsibility in
performing the services.

.1 Construct Work under a lump sum price contract.

.1 Meet or exceed requirements of:
.1 contract documents
.2 specified standards, codes and referenced
documents.

[

Meet or exceed requirements of:

.1 Ui e soretrrzept alpkenteyitesrances are otherwise specified
ir® a spentifired standards, codes and referenced
documents.

.1  “Plumb and level” shall mean plumb or level
within 3mm in 3m (1/8” in 10‘0")

.2 "Square” shall mean not in excess of 10 seconds
less or greater than 90.

.3 “Straight” shall mean within 3mm under a 3m
(1/8” under a 10’ -0”) long straightedge.

i Provide at start-up meeting or within 5 Working Days
after award of contract, whichever occurs first,
schedule showing anticipated progress stages and
final completion of work within time period required
by Contract Documents

o2 Provide in form acceptable to Consultant, within 5
working days after Contract award, schedule showing
dates for:
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.3
1.8 CONTRACTOR USE
OF PREMISES

.1

.2

.3
1.9 OWNER OCCUPANCY

wid

2
1.10 SETTING OUT OF -1
WORK

2

.1 Submission of shop drawings.

.2 Delivery of items of equipment and materials to
each site.

.3 Final completion date within time period
required by Contract documents.

Interim reviews of work progress based on work
schedule will be conducted as decided by
Departmental

Representative.

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

The Baron Lab is not open to the public during the
projected work period; The contractor will be
expected to ensure visitors are restricted access
from the site during these visits. The Contractor
will also attempt to confine all their work and work
materials to the building they will be installing
the new systems. There will be vehicle access to the
North side of the Building only when required with
no vehicle or contractor’s staff travelling through
the Period Site after 8:30am daily. All traffic must
exit through the employee parking area. Parking

is available behind the Santier Building on

site.

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

Owner will not have staff in the Baron Lab for the
duration of the contract but Parks Canada staff will
be working on interior upgrades in the building
during this period.

Co-operate with Owner in scheduling operations to
minimize conflict and to facilitate Owner usage.

Assume full responsibility for design and
construction of the Work and execute complete layout
of work to locations, lines and elevations as
indicated in the program.

Provide devices needed to design, layout and
construct work.
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1.11 EXECUTION OF THE In general, the work shall be carried out in accordance
WORK with the most recent versions of the National Fire Code
and National Building Code of Canada (NBCC).

The installation is to be carried out in accordance with
the drawings and specifications submitted and approved for
construction.

Qualified and experienced trades people shall be employed
in the installation of the ventilation system. The work
shall be executed under the continuous supervision and
direction of a competent supervisor.

The Contractor will provide on-site finished, quality
products as specified and shown on the shop drawings.
Burning, cutting, welding, or other on-site modifications
to the existing building structure will not be permitted
unless approved by the Departmental Representative.

Once started, the installation shall be continuous until
completion.

The Contractor is to obtain approval from the Departmental
Representative for any shutdown or interruption of active
service, facility, or operations in the work area. The
contractor shall adhere to any approved interruption
schedule.

The Contractor shall keep the site free from debris and
shall store his equipment and material on site so as to
not interfere with the operations on the site.

The Contractor shall be responsible for the storage and
security of his own materials and equipment. The Agency
will not be held liable for any materials or equipment
which are stolen or damaged at the site.

The Contractor shall be responsible for temporary power
and water.

The Contractor shall be responsible for the removal and
disposal of all materials and debris remaining after the
work has been completed and the overall cleanup of the
site prior to commissioning the system.

Total performance for the project occurs when the
ventilation system is complete and the Departmental
Representative has issued notification of acceptance.

Contractor to maintain fire access / control throughout
the duration of the project.

Upon completion of the project, two (2) copies of an
Operation and Maintenance Manual prepared and written by
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the Manufacturer shall be supplied to the Owner outlining
recommended maintenance, repair, and inspection procedures
for the system.

At the completion of the project the Contractor will be
required to provide a training seminar to Parks Canada on
the new systems operation which must be scheduled a
minimum of 48 hours in advance of training.

1.12 EXISTING
SERVICES

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

.2 Where Work involves breaking into or connecting to
existing services, give Departmental Representative
48 hours’ notice for necessary interruption of
mechanical or electrical service throughout course
of work. Minimize duration of interruptions. Carry
out work at times as directed by governing
authorities with minimum disturbance to pedestrian,
and vehicular traffic.

.3 Provide alternative routes for personnel and
vehicular traffic if required.

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

.5 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.

.6 Provide temporary services when directed by
Departmental Representative to wmaintain critical
building systems.

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

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

.9 Record locations of maintained, re-routed and
abandoned service lines.
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1.13 DOCUMENTS

REQUIRED . ) . )
.1 Maintain at job site, one copy each document as
follows:
.1 Contract Documents.
.2 Contractor’s Consultant’s Drawings and
Specifications.
.3 Addenda.
.4 Reviewed Shop Drawings.
.5 Change Orders.
.6 Other Modifications to Contract.
.7 Field Test Reports.
.8 Copy of Approved Work Schedule.
.9 Health and Safety Plan and Other Safety
Related Documents.
.10 Manufacturers’ installation and application
instructions

.11 Other documents as specified.

1.14 DRAWINGS

.1 Additional Drawings

Departmental Representative may furnish additional
drawings for clarification of the Contract Documents.
These additional drawings have same meaning and intent as
if they were included with plans referred to in Contract
drawings.

.2 Design and Shop Drawings

The Contractor shall allow a minimum of five (5) days for
review each shop drawing/submission, etc.

The Contractor is to work closely with the Departmental
Representative to ensure total co-ordination of all design
aspects of the project.

1.15 RECORD

DOCUMENTS .1 Record information on a set of as built drawings and
in a copy of a Project Manual. A digital and hard
copy of these drawings are to be supplied to the
Department Representative.

.2 Record information concurrently with construction
progress. Do not conceal work until required
information is recorded.

.3 Specifications: legibly mark each item to record
actual construction including manufacturer, trade
name, and catalog number of each project actually
installed.

.4 Other Documents: Maintain manufacturer’s field test
records and any other documents required by
individual contract documents.
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PART 1 GENERAL

1.1 ACCESS AND EGRESS
.1 Design, construct and maintain temporary "access to" and
"egress from" work areas, including stairs, runways, ramps
or ladders and scaffolding, independent of finished
surfaces and in accordance with relevant municipal,
provincial and other regulations.

1.2 USE OF SITE AND FACILITIES
.1 Execute work with least possible interference or
disturbance to normal use of premises. Make arrangements
with Consultant to facilitate work as stated.

.2 Maintain existing services to building and provide for
personnel and vehicle access.

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

.4 Consultant will assign sanitary facilities for use by
Contractor's personnel. Keep facilities clean.

.5 Closures: protect work temporarily until permanent

enclosures are completed.

1.3 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING
.1 Execute work with least possible interference or
disturbance to building operations, occupants, public and
normal use of premises. Arrange with Consultant to
facilitate execution of work.

1.4 EXISTING SERVICES

.1 Notify, Consultant and utility companies of intended
interruption of services and obtain required permission.
.2 Where Work involves breaking into or connecting to existing

services, give Consultant 48 hours of notice for necessary
interruption of mechanical or electrical service throughout
course of work. Keep duration of interruptions minimum.
Carry out interruptions after normal working hours of
occupants, preferably on weekends.

.3 Provide for personnel, pedestrian and vehicular traffic.

1.5 SPECTIAL REQUIREMENTS
.1 Ensure that Contractor personnel employed on site become
familiar with and obey regulations including safety, fire,
traffic and security regulations.
.2 Keep within limits of work and avenues of ingress and
egress.

1.6 BUILDING SMOKING ENVIRONMENT
.1 Comply with smoking restrictions.

END OF SECTION
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PART 1 GENERAL

1.1 ADMINISTRATIVE

.1

.10

Submit to Consultant 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 and product data 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 Consultant. This
review represents that necessary requirements have been
determined and verified, or will be, and that each
submittal has been checked and coordinated 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 Consultant, in writing at time of submission,
identifying deviations from requirements of Contract
Documents stating reasons for deviations.

Verify measurements in field so as to ensure that adjacent
Work is not affected.

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

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

Keep one reviewed copy of each submission on site.

1.2 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 Nova Scotia.

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 coordinated, regardless of Section under which
adjacent items will be supplied and installed. Indicate
cross references to design drawings and specifications.
Allow seven (7) days for Consultant's review of each
submission.
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.5 Adjustments made on shop drawings by Consultant are not

.11

intended to change Contract Price. If adjustments affect
value of Work, state such in writing to Consultant prior to
proceeding with Work.

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

Accompany submissions with transmittal letter, in
duplicate, containing:

.1 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.
Submissions include:

.1 Date and revision dates.
.2 Project title and number.
.3 Name and address of:
.1 Subcontractor.
.2 Supplier.
.3 Manufacturer.
.4 Contractor's stamp, signed by Contractor's authorized

representative certifying approval of submissions,
verification of field measurements and compliance with
Contract Documents.

.5 Details of appropriate portions of Work as applicable:
.1 Fabrication.
.2 Layout, showing dimensions, including identified

field dimensions, and clearances.

Operating weight.

Wiring diagrams.

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

After Consultant's review, distribute copies.

Submit, one transparency, six (6) prints and an electronic

copy of shop drawings for each requirement requested in

specification Sections and as Consultant may reasonably
request.

Submit six (6) printed copies of test reports for

requirements requested in specification Sections and as

requested by Consultant.

.1 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.

.3 Setting or erection details.
.4 Capacities.

.5 Performance characteristics.
.6 Standards.

.7

.8
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.12

.13

.14

.15

.16

.17

.18

.19

Submit six (6) printed copies of certificates for
requirements requested in specification Sections and as
requested by Consultant.

.1 Statements printed on manufacturer's letterhead 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 six (6) printed copies of manufacturer’s

instructions for requirements requested in specification

Sections and as requested by Consultant.

.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 six (6) printed copies of Manufacturer's Field

Reports for requirements requested in specification

Sections and as requested by Consultant.

Documentation of the testing and verification actions taken

by manufacturer's representative to confirm compliance with

manufacturer's standards or instructions.

Submit six (6) printed copies of Operation and Maintenance

Data for requirements requested in specification Sections

and as requested by Consultant.

Delete information not applicable to project.

Supplement standard information to provide details

applicable to project.

If upon review by Consultant, no errors or omissions are

discovered or if only minor corrections are made,

transparency & 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.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.1 SECTION INCLUDES

.1

Health and safety considerations required to ensure that
the Nova Scotia Department of Transportation and
Infrastructure Renewal shows due diligence towards health
and safety on construction sites.

1.2 REFERENCES

.1

Province of Nova Scotia
.1 Occupational Health and Safety Act, S.N.S. 1996.

1.1 SUBMITTALS

.1

.2

(o))

.10

Make submittals in accordance with Section

01 33 00 - Submittal Procedures.

Submit site-specific Health and Safety Plan: Within 7 days

after date of Notice to Proceed and prior to commencement

of Work. Health and Safety Plan must include:

.1 Results of site specific safety hazard assessment.

.2 Results of safety and health risk or hazard analysis
for site tasks and operation found in work plan.

Submit four (4) copies of Contractor's authorized

representative's work site health and safety inspection

reports to Consultant and/or authority having jurisdiction,

daily or weekly.

Submit copies of reports or directions issued by Provincial

safety inspectors.

Submit copies of incident and accident reports.

Submit WHMIS MSDS - Material Safety Data Sheets.

Consultant will review Contractor's site-specific Health

and Safety Plan and provide comments to Contractor within

seven (7) days after receipt of plan. Revise plan as

appropriate and resubmit plan to Consultant within five (5)

days after receipt of comments from Consultant.

Consultant's review of Contractor's final Health and Safety

plan should not be construed as approval and does not

reduce the Contractor's overall responsibility for

construction Health and Safety.

Medical Surveillance: where prescribed by legislation,

regulation or safety program, submit certification of

medical surveillance for site personnel prior to

commencement of Work, and submit additional certifications

for any new site personnel to Consultant.

On-site Contingency and Emergency Response Plan: address

standard operating procedures to be implemented during

emergency situations.

1.1 FILING OF NOTICE

.1

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

1.2 SAFETY ASSESSMENT
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.1 Perform site specific safety hazard assessment related to
project.

1.3 MEETINGS
.1 Schedule and administer Health and Safety meeting with
Consultant prior to commencement of Work.

1.4 REGULATORY REQUIREMENTS
.1 Do Work in accordance with Section 01 41 00 - Regulatory
Requirements.

1.5 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.

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

1.6 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.

.2 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.

1.7 COMPLIANCE REQUIREMENTS
.1 Comply with Occupational Health and Safety Act,
Occupational Safety General Regulations, N.S. Reg.

1.8 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 or
Territory having jurisdiction and advise Consultant
verbally and in writing.

1.9 HEALTH AND SAFETY CO-ORDINATOR
.1 Employ and assign to Work, competent and authorized
representative as Health and Safety Co-coordinator. Health
and Safety Co-coordinator must:

.1 Have site-related working experience specific to
activities associated with this project.
.2 Have working knowledge of occupational safety and

health regulations.
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.3 Be responsible for completing Contractor's Health and

Safety Training Sessions and ensuring that personnel
not successfully completing required training are not
permitted to enter site to perform Work.

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

.5 Be on site during execution of Work and report
directly to and be under direction of Registered
Occupational Hygienist or Certified Industrial
Hygienist and/or site supervisor.

1.10 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 or Territory having
jurisdiction, and in consultation with Consultant.

1.11 CORRECTION OF NON-COMPLIANCE

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

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

.3 Consultant may stop Work if non-compliance of health and

safety regulations is not corrected.
1.12 WORK STOPPAGE
.1 Give precedence to safety and health of public and site

personnel and protection of environment over cost and
schedule considerations for Work.

PART 2 PRODUCTS
1.1 NOT USED

1 Not used.

PART 3 EXECUTION
1.1 NOT USED

.1 Not used.

END OF SECTION
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PART 1 GENERAL

1.
.1

1.

1.

1.

1

1

2

3

REFERENCES

Definitions:

.1 Environmental Pollution and Damage: presence of
chemical, physical, biological elements or agents
which adversely affect human health and welfare;
unfavorably 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.

ACTION AND INFORMATIONAL SUBMITTALS

.1 Prior to commencing construction activities or delivery of
materials to site, complete a review of site conditions and
advise Consultant of any existing environmental issues that
may affect the Work, or that may be generated as part of
the Work.

FIRES

.2 Fires and burning of rubbish on site is not permitted.

NOTIFICATION

.1 Consultant 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 Consultant
of proposed corrective action and take such action for
approval by Consultant.

.3 Do not take action until after receipt of written approval
by Consultant.

.4 Consultant will issue stop order of work until satisfactory
corrective action has been taken.

.5 No time extensions granted or equitable adjustments allowed

to Contractor for such suspensions.

PART 2 PRODUCTS

1.

1

NOT USED

PART 3 EXECUTION

1.

1

NOT USED
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END OF SECTION
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PART 1 GENERAL

1.1 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.

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

1.2 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 Consultant.

.2 PCB: Polychlorinated Biphenyl: stop work immediately when
material resembling Polychlorinated Biphenyl is encountered
during demolition work. Notify Consultant.

.3 Mould: stop work immediately when material resembling mould
is encountered during demolition work. Notify Consultant.

1.3 BUILDING SMOKING ENVIRONMENT
.1 Comply with smoking restrictions and municipal by-laws.

PART 2 PRODUCTS
1.1 NOT USED
PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.1 INSPECTION

.1 Allow Consultant 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
Consultant 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 Consultant 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. If such Work is
found in accordance with Contract Documents, Consultant
shall pay cost of examination and replacement.

1.2 INDEPENDENT INSPECTION AGENCIES
.1 Independent Inspection/Testing Agencies will be engaged by
Consultant for purpose of inspecting and/or testing
portions of Work. Cost of such services will be borne by

Consultant.

.2 Provide equipment required for executing inspection and
testing by appointed agencies.

.3 Employment of inspection/testing agencies does not relax
responsibility to perform Work in accordance with Contract
Documents.

.4 If defects are revealed during inspection and/or testing,

appointed agency will request additional inspection and/or
testing to ascertain full degree of defect. Correct defect
and irregularities as advised by Consultant at no cost to
Consultant. Pay costs for retesting and re-inspection.

1.3 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.

1.4 PROCEDURES

.1 Notify appropriate agency and Consultant 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
reasconable promptness and in orderly sequence to not cause
delays in Work.
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.3 Provide labour and facilities to obtain and handle samples

and materials on site. Provide sufficient space to store
and cure test samples.

1.5 REJECTED WORK
.1 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
Consultant as failing to conform to Contract Documents.
Replace or re-execute in accordance with Contract

Documents.

.2 Make good other Contractor's work damaged by such removals
or replacements promptly.

.3 If in opinion of Consultant 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 Consultant.

1.6 REPORTS

.1 Submit 4 copies of inspection and test reports to
Consultant.
.2 Provide copies to subcontractor of work being inspected or

tested or to the manufacturer or fabricator of material
being inspected or tested.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.1 REFERENCES
.1 Canadian General Standards Board (CGSB)
.1 CAN/CGSB 1.189-00, Exterior Alkyd Primer for Wood.
.2 CGSB 1.59-97, Alkyd Exterior Gloss Enamel.
.2 Canadian Standards Association (CSA International)
.1 CSA-A23.1/A23.2-04, Concrete Materials and Methods of
Concrete Construction/Methods of Test and Standard
Practices for Concrete.
CSA-0121-M1978 (R2003), Douglas Fir Plywood.
.3 CAN/CSA-S269.2-M1987 (R2003), Access Scaffolding for
Construction Purposes.
.4 CAN/CSA-2321-96 (R2001), Signs and Symbols for the
Occupational Environment.

[\

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

1.3 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.

.3 All hoists/man lifts, etc. required to elevate workers off
of the ground are to be electric. Fuel power hoists/man
lifts are not permitted.

1.4 SITE STORAGE/LOADING

.1 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.

1.5 CONSTRUCTION PARKING
.1 Parking will be permitted on site. Contractor parking must
not disrupt the Owners operation of the site.

1.6 EQUIPMENT, TOOL AND MATERIALS STORAGE
.1 Provide and maintain, in clean and orderly condition,
lockable weatherproof sheds for storage of tools, equipment
and materials.
.2 Locate materials not required to be stored in weatherproof
sheds on site in manner to cause least interference with
work activities.

1.7 SANITARY FACILITIES
.1 The contractor may use washroom facilities in the adjacent
Santier building on site.
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1.8 CLEAN-UP

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

.2 Clean dirt or mud tracked onto paved or surfaced roadways.

.3 Store materials resulting from demolition activities that
are salvageable.

.4 Stack stored new or salvaged material not in comstruction
facilities.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.1 PROJECT CLEANLINESS
.1 Maintain Work in tidy condition, free from accumulation of
waste products and debris, including and other than that
caused by Owner or other Contractors.
.2 Remove waste materials from site at daily regularly
scheduled times or dispose of as directed by Consultant. Do
not burn waste materials on site, unless approved by

Consultant.

.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. Refer

to Section 01 74 21 - Construction/Demolition Waste
Management and Disposal.

.6 Dispose of waste materials and debris at designated dumping
areas within the Province.
.7 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.

-11  Schedule cleaning operations so that resulting dust, debris
and other contaminants will not fall on wet, newly painted
surfaces nor contaminate building systems.

1.2 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 other than and including
that caused by Owner or other Contractors.

.5 Remove waste materials from site at regularly scheduled

times or dispose of as directed by Consultant. Do not burn
waste materials on site, unless approved by Consultant.

.6 Make arrangements with and obtain permits from authorities
having jurisdiction for disposal of waste and debris.
.7 Remove stains, spots, marks and dirt from decorative work,

electrical and mechanical fixtures, furniture fitments,
walls, and floors.
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1.3 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for reuse and recycling in
accordance with Section 01 74 21 - Construction/Demolition
Waste Management and Disposal.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.1 WASTE MANAGEMENT GOALS
.1 Provide Dept. rep documentation certifying that waste
management, recycling, reuse of recyclable and reusable
materials have been practiced.
.2 Preserve environment and prevent pollution and environment
damage.

1.2 STORAGE, HANDLING AND PROTECTION

.1 Store, materials to be reused, recycled and salvaged in
locations as directed by Dept. rep.
.2 Unless specified otherwise, materials for removal do not

become Contractor's property.

Protect, stockpile, store and catalogue salvaged items.

.4 Separate non-salvageable materials from salvaged items.
Transport and deliver non-salvageable items to licensed
disposal facility.

.5 Protect structural components not removed for demolition
from movement or damage.

.6 Support affected structures. If safety of building is
endangered, cease operations and immediately notify Dept.

W

rep.

.7 Protect surface drainage, mechanical and electrical from
damage and blockage.

.8 Separate and store materials produced during dismantling of
structures in designated areas.

.9 Prevent contamination of materials to be salvaged and

recycled and handle materials in accordance with
requirements for acceptance by designated facilities.

.1 On-site source separation is recommended.

.2 Remove co-mingled materials to off-site processing
facility for separation.

.3 Provide waybills for separated materials.

1.3 DISPOSAL OF WASTES
.1 Do not bury rubbish or waste materials.
.2 Do not dispose of waste, volatile materials, mineral
spirits, oil, and paint thinner into waterways, storm, or
sanitary sewers.

.3 Keep records of construction waste including:
.1 Number and size of bins.
.2 Waste type of each bin.
.3 Total tonnage generated.
.4 Tonnage reused or recycled.
.5 Reused or recycled waste destination.
.4 Remove materials from deconstruction as
deconstruction/disassembly Work progresses.
.5 Prepare project summary to verify destination and

quantities on a material-by-material basis as identified in
pre-demolition material audit.

1.4 USE OF SITE AND FACILITIES
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.1 Execute work with least possible interference or
disturbance to normal use of premises.
.2 Maintain security measures established by existing facility
or provide temporary security measures approved by Dept.
rep.

1.5 SCHEDULING
1 Co-ordinate Work with other activities at site to ensure
timely and orderly progress of Work.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 APPLICATION
Al Handle waste materials not reused, salvaged, or recycled in
accordance with appropriate regulations and codes.

1.2 CLEANING

.1 Remove tools and waste materials on completion of Work, and
leave work area in clean and orderly condition.

.2 Clean-up work area as work progresses.

.3 Source separate materials to be reused/recycled into

specified sort areas.

END OF SECTION
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PART 1 GENERAL

1.1 ADMINISTRATIVE REQUIREMENTS
.1 Acceptance of Work Procedures:

.1 Contractor's Inspection: Contractor: conduct
inspection of Work, identify deficiencies and defects,
and repair as required to conform to Contract
Documents.

.1 Notify Consultant in writing of satisfactory
completion of Contractor's inspection and submit
verification that corrections have been made.

.2 Request Consultant's inspection.

.2 Consultant's Inspection:

.1 Consultant 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 confirming that tasks have been performed as
follows:

.1 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 Operation of systems: demonstrated to Owner's
personnel.
.5 Work: complete and ready for final inspection.
.4 Final Inspection:
.1 When completion tasks are done, request final
inspection of Work by Consultant, and Contractor.
.2 When Work is incomplete according to Owner and

Consultant, complete outstanding items and
request re-inspection.

.5 Declaration of Substantial Performance: when
Consultant considers deficiencies and defects
corrected and requirements of Contract substantially
performed, make application for Certificate of
Substantial Performance.

.6 Commencement of Lien and Warranty Periods: date of
Owner's acceptance of submitted declaration of
Substantial Performance to be date for commencement
for warranty period and commencement of lien period
unless required otherwise by lien statute of Place of

Work.
.7 Final Payment:
.1 When Consultant considers final deficiencies and

defects corrected and requirements of Contract
met, make application for final payment.

.8 Payment of Holdback: after issuance of Certificate of
Substantial Performance of Work, submit application
for payment of holdback amount in accordance with
contractual agreement.
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1.2 FINAL CLEANING
.1 Clean in accordance with Section 01 74 11 - Cleaning.
.1 Remove surplus materials, excess materials, rubbish,
tools and equipment.
.2 Waste Management: waste removal to be in accordance with
Section 01 74 21 - Construction/Demolition Waste
Management.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.

1

ADMINISTRATIVE REQUIREMENTS
Acceptance of Work Procedures:

.1

.1

Contractor's Inspection: Contractor: conduct

inspection of Work, identify deficiencies and defects,

and repair as required to conform to Contract

Documents.

.1 Notify Consultant in writing of satisfactory
completion of Contractor's inspection and submit
verification that corrections have been made.

.2 Request Consultant's inspection.

Consultant's Inspection:

.1 Consultant and Contractor to inspect Work and
identify defects and deficiencies.

.2 Contractor to correct Work as directed.

Completion Tasks: submit written certificates in
English confirming that tasks have been performed as
follows:

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

.5 Work: complete and ready for final inspection.

Final Inspection:

.1 When completion tasks are done, request final
inspection of Work by Consultant, and Contractor.

.2 When Work is incomplete according to Owner and

Consultant, complete outstanding items and
request re-inspection.

Declaration of Substantial Performance: when
Consultant considers deficiencies and defects

corrected and requirements of Contract substantially

performed, make application for Certificate of
Substantial Performance.

Commencement of Lien and Warranty Periods: date of
Owner's acceptance of submitted declaration of
Substantial Performance to be date for commencement

for warranty period and commencement of lien period

unless required otherwise by lien statute of Place of
Work.
Final Payment:

.1 When Consultant considers final deficiencies and
defects corrected and requirements of Contract
met, make application for final payment.

Payment of Holdback: after issuance of Certificate of
Substantial Performance of Work, submit application

for payment of holdback amount in accordance with

contractual agreement.
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1.2 FINAL CLEANING
.1 Clean in accordance with Section 01 74 11 - Cleaning.
.1 Remove surplus materials, excess materials, rubbish,
tools and equipment.
.2 Waste Management: waste removal to be in accordance with
Section 01 74 21 - Construction/Demolition Waste
Management.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.1 ADMINISTRATIVE REQUIREMENTS
.1 Acceptance of Work Procedures:

.1 Contractor's Inspection: Contractor: conduct
inspection of Work, identify deficiencies and defects,
and repair as required to conform to Contract
Documents.

.1 Notify Consultant in writing of satisfactory
completion of Contractor's inspection and submit
verification that corrections have been made.

.2 Request Consultant's inspection.

.2 Consultant's Inspection:

.1 Consultant 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 confirming that tasks have been performed as
follows:

.1 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 Operation of systems: demonstrated to Owner's
personnel.
.5 Work: complete and ready for final inspection.
.4 Final Inspection:
.1 When completion tasks are done, request final
inspection of Work by Consultant, and Contractor.
.2 When Work is incomplete according to Owner and

Consultant, complete outstanding items and
request re-inspection.

.5 Declaration of Substantial Performance: when
Consultant considers deficiencies and defects
corrected and requirements of Contract substantially
performed, make application for Certificate of
Substantial Performance.

.6 Commencement of Lien and Warranty Periods: date of
Owner's acceptance of submitted declaration of
Substantial Performance to be date for commencement
for warranty period and commencement of lien period
unless required otherwise by lien statute of Place of

Work.
.7 Final Payment:
.1 When Consultant considers final deficiencies and

defects corrected and requirements of Contract
met, make application for final payment.

.8 Payment of Holdback: after issuance of Certificate of
Substantial Performance of Work, submit application
for payment of holdback amount in accordance with
contractual agreement.
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1.2 FINAL CLEANING
.1 Clean in accordance with Section 01 74 11 - Cleaning.
.1 Remove surplus materials, excess materials, rubbish,
tools and equipment.
.2 Waste Management: waste removal to be in accordance with
Section 01 74 21 - Construction/Demolition Waste
Management.

PART 2 PRODUCTS

1.1 NOT USED

PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 GENERAL

1.1 ADMINISTRATIVE REQUIREMENTS

.1

Pre-warranty Meeting:

.1 Convene meeting one week prior to contract completion
with contractor's representative and Consultant to:
.1 Verify Project requirements.
.2 Review manufacturer's installation instructions

and warranty requirements.

.2 Consultant 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.

.4 Ensure contact is located within local service area of
warranted construction, is continuously available, and
is responsive to inquiries for warranty work action.

1.2 ACTION AND INFORMATIONAL SUBMITTALS

.1

.2

Provide submittals in accordance with Section

01 33 00 - Submittal Procedures.

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

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

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

1.3 FORMAT

.1
.2

.3

Organize data as instructional manual.

Binders: vinyl, hard covered, 3 'D' ring, loose leaf (219 x

279mm) with spine and face pockets.

When multiple binders are used correlate data into related

consistent groupings.

.1 Identify contents of each binder on spine.

Cover: identify each binder with type or printed title

'Project Record Documents'; list title of project and

identify subject matter of contents.

Arrange content by systems or process flow, under Section

numbers and sequence of Table of Contents.

Provide tabbed fly leaf for each separate product and

system, with typed description of product and major

component parts of equipment.

Text: manufacturer's printed data, or typewritten data.

Drawings: provide with reinforced punched binder tab.

.1 Bind in with text; fold larger drawings to size of
text pages.
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1.4 CONTENTS - PROJECT RECORD DOCUMENTS

.1 Table of Contents for Each Volume: provide title of
project;
.1 Date of submission; names.
.2 Addresses, and telephone numbers of Consultant and
Contractor with name of responsible parties.
.3 Schedule of products and systems, indexed to content
of volume.
.2 For each product or system:
.1 List names, addresses and telephone numbers of

subcontractors and suppliers, including local source
of supplies and replacement parts.

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

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

.5 Typewritten Text: as required to supplement product data.
.1 Provide logical sequence of instructions for each

procedure, incorporating manufacturer's instructions
specified in Section 01 45 00 - Quality Control.

1.5 AS -BUILT DOCUMENTS AND SAMPLES

.1 In addition to requirements in General Conditions, maintain
at site for Consultant and Owner, one record copy of:
.1 Contract Drawings.
.2 Specifications.
.3 Addenda.
.4 Change Orders and other modifications to Contract.
.5 Reviewed shop drawings, product data, and samples.
.6 Field test records.
.7 Inspection certificates.
.8 Manufacturer's certificates.
.2 Store record documents and samples in field office apart
from documents used for construction.
.1 Provide files, racks, and secure storage.
.3 Label record documents and file in accordance with Section

number listings in List of Contents of this Project Manual.
.1 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 Consultant.

1.6 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS

.1 Record information on set of blue or black line opaque
drawings, and in copy of Project Manual, provided by
Consultant.

.2 Use felt tip marking pens, maintaining separate colours for

each major system, for recording information.
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.3 Record information concurrently with construction progress.
.1 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 depths of elements of foundation in relation
to finish first floor datum.
.2 Measured horizontal and vertical locations of

underground utilities and appurtenances, referenced to
permanent surface improvements.

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

.4 Field changes of dimension and detail.

.5 Changes made by change orders.

.6 Details not on original Contract Drawings.

.7 References to related shop drawings and modifications.
.5 Specifications: mark each item to record actual

construction, including:

.1 Manufacturer, trade name, and catalogue number 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, as required
by individual specifications sections.

.7 Provide digital photos, if requested, for site records.

1.7 EQUIPMENT AND SYSTEMS
.1 For each item of equipment and each system include

description of unit or system, and component parts.

.1 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 Panel board circuit directories: provide electrical service
characteristics, controls, and communications.

Include installed colour coded wiring diagrams.

.4 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.

.5 Maintenance Requirements: include routine procedures and
guide for trouble-shooting; disassembly, repair, and
reassembly instructions; and alignment, adjusting,
balancing, and checking instructions.

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

.7 Include manufacturer's printed operation and maintenance
instructions.

w
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w

Include sequence of operation by controls manufacturer.

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

.10 Provide installed control diagrams by controls
manufacturer.

.11 Provide Contractor's co-ordination drawings, with installed
colour coded piping diagrams.

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

-13  Provide list of original manufacturer's spare parts,
current prices, and recommended quantities to be maintained
in storage.

.14 Include test and balancing reports as specified in Section
01 45 00 - Quality Control.

.15 Additional requirements: as specified in individual

specification sections.

1.8 MAINTENANCE MATERIALS

.1 Spare Parts:

.1 Provide spare parts, in quantities specified in
individual specification sections.

.2 Provide items of same manufacture and quality as items
in Work.

.3 Deliver to site or a location as directed; place and
store.

.4 Receive and catalogue items.
.1 Submit inventory listing to Consultant.
.2 Include approved listings in Maintenance Manual.

.5 Obtain receipt for delivered products and submit prior

to final payment.

1.9 DELIVERY, STORAGE AND HANDLING

.1 Store spare parts, maintenance materials, and special tools
in manner to prevent damage or deterioration.

.2 Store in original and undamaged condition with
manufacturer's seal and labels intact.

.3 Store components subject to damage from weather in
weatherproof enclosures.

.4 Store paints and freezable materials in a heated and
ventilated room.

.5 Remove and replace damaged products at own expense and for

review by Consultant.

1.10 WARRANTIES AND BONDS

.1 Develop warranty management plan to contain information
relevant to Warranties.

.2 Submit warranty management plan, 30 days before planned
pre-warranty conference, to Consultant approval.

.3 Warranty management plan to include required actions and

documents to assure that Consultant receives warranties to
which it is entitled.
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.4 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 Consultant 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.

.4 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
submittals.

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

Conduct joint 4 month and 9 month warranty inspection,

measured from time of acceptance, by Consultant.

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
roofs, HVAC balancing, pumps, motors, transformers,
and commissioned systems such as fire protection,
alarm systems, sprinkler systems and lightning
protection systems.

.3 Provide list for each warranted equipment, item,

feature of construction or system indicating:

.1 Name of item.

2 Model and serial numbers.

.3 Location where installed.

4 Name and phone numbers of manufacturers or
suppliers.

.5 Names, addresses and telephone numbers of sources
of spare parts.

.6 Warranties and terms of warranty: include one-

year overall warranty of construction. Indicate
items that have extended warranties and show
separate warranty expiration dates.



Fortress Louisbourg Section 01 78 00

Baron Lab Ventilation Closeout Submittals Page 6 of 6
Project #480 May 2017
.7 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.

.11  Organization, names and phone numbers of persons
to call for warranty service.

.12 Typical response time and repair time expected
for various warranted equipment.

.4 Contractor's plans for attendance at 4 and 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.
.11 Written verification to follow oral instructions.
.1 Failure to respond will be cause for the Consultant to
proceed with action against Contractor.

PART 2 PRODUCTS
1.1 NOT USED
PART 3 EXECUTION

1.1 NOT USED

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

PART 2 - PRODUCTS

2.1 GENERAL

.1 All equipment and system components requiring servicing,
inspection or adjusting must be easily accessible. Where
equipment may be required to be removed for repair or
servicing adequate access must be provided. Specifically
this shall include but is not limited to valves, water hammer
arresters, plumbing cleanouts, trap primers, drain points,
automatic and manual air vents, controllers, controlled
devices, before and after coils, filters, fans, automatic
dampers, at fire dampers, fresh air and exhaust plenums, and
the bottom of duct risers.

.2 All openings shall be sufficient size for both removal and
maintenance of the concealed equipment, and shall be a minimum
size of 610 mm x 610 mm (24" x 24") for body access and 305
mm x 305 mm (12" x 12") for hood access.

.3 Doors shall open 180 degrees, have rounded safety corners,
concealed hinges, anchor straps and screwdriver cam locks.

2.2 DUCT ACCESS DOORS

.1 Access doors shall be minimum 610mm x 610mm (24"x24") for
person size entry and 300mm x 300mm (12"x12") for service
entry.

.2 All hardware shall be equal to Duro Dyne:

Door Sizes Model No.
Up to 14" x 14v" SP-5
15" x 15" to 24" x 24" SP-10
25" x 25" and Larger SP-20
.3 Access doors downstream of heating coils in ducts shall

consist of 22 gauge outside frame, 22 gauge door frame, cast
vinyl gasket, piano hinge, and cam lock.

PART 3 - EXECUTION

3.1 LOCATION
.1 Location: Ensure that equipment is clearly within view and
accessible for operating, inspecting, adjusting, servicing
without the need for special tools. Specifically this shall
include but is not limited before and after coils, fans,
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automatic dampers, at fire dampers, fresh air and exhaust
plenums, and the bottom of duct risers.

.2 Insulated access panels will be provided there the ducts are
to be insulated.

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL

.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included
in these Sections.

1.2 REFERENCE STANDARDS
.1 Conform to CHVAC-1975, CSA B54.1-1972 and ASTM C411-82.

1.3 DEFINITIONS

.1 Unless otherwise specified, terms “exposed ductwork” as
used in this section shall refer to ductwork in finished
spaces and shall include all areas except: furred spaces,
pipe and duct shafts, unheated spaces immediately below
roofs, spaces above furred ceilings, spaces over
unexcavated areas, and crawl spaces. These latter areas
will be referred to as “concealed spaces”. Working chases
or service cores shall be considered as finished spaces.

PART 2 - PRODUCTS

2.1 RIGID DUCT INSULATION

.1 Rigid duct insulation will be, rigid fibre glass board,
having a minimum density of 96.12 kg/m® (6.0 1lb/ft3).
.2 Rigid duct insulation vapour jacket will be factory applied

foil-scrim-kraft facing consisting of aluminum foil
reinforced with fibre glass yarn mesh and laminated to 13.6
kg (6 1b.) chemically treated fire resistant kraft.

2.2 FLEXIBLE DUCT INSULATION

.1 Flexible duct insulation will be fibre glass, formed into a
flexible blanket, having a nominal density of 12 kg/m3
(0.75 1b/ft?3).

.2 The insulation will be furnished with a factory applied

foil-scrim-kraft facing consisting of aluminum foil
reinforced with fibre glass yarn mesh and laminated to 18
kg (8 1b.) chemically treated fire resistant kraft.

2.3 INSULATION COVER

.1 Canvas:
.1 Canvas insulation cover shall be ULC listed, plain
weave 220 g/m? (8 oz.) cotton fabric.
.2 Valve bodies, elbows and fittings shall have

premoulded P.V.C. or 220g/m? (8 oz.} canvas or pre-
fabricated insulation pads.

.3 Acceptable Products: Alpha Moritea 3451-RW, Clairmont
Deplay 60, 8. Fattal Thermo canvas.

2.4 ACCESSORIES
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.1 Stainless steel wire, 18 gauge, Type 304, dead soft
annealed.

.2 Galvanized wire, 15 gauge, annealed.

.3 Stainless steel mesh, hexagonal mesh, 20 gauge, Type 204.

.4 Galvanized mesh, hexagonal mesh, 15 gauge, galvanized
annealed.

.5 Aluminum straps, will be 13 mm x 0.51 mm (2" x 0.02").

.6 Stainless steel straps, will be 13 mm x 0.51 mm (2" x

0.02"), Type 304, dead soft.
.7 Lagging adhesive, will be Permastik 2001 or Sealfast 30.36.
.8 Vapour barrier mastic, will be Benjamine Foster 8207 or

Flintkote 23004.

2.5 STANDARD OF ACCEPTANCE

.1 Products of the following manufacturers are acceptable:
Fibreglass Canada
Schuller
Knauf Fibre Glass
Manson
Bakor

Premier Refractories (Ceramic Fibre)
Johns Manville

PART 3 - EXECUTION

3.1 RIGID DUCT INSULATION

.1 Application:

.1 50mm (2") thick on all exposed Fresh Air ductwork.
.2  25mm (1”) thick on all exposed Exhaust Air.

.2 Rigid duct insulation with canvas covering and lagging will
be used on exposed ducts.

.3 Insulation will be applied with edges tightly butted and
sealed with a 76mm (3”) wide strip of the vapour barrier
material, applied with a compatible adhesive.

.4 The insulation will be impaled on stick clips or pins
welded to the duct, and secured with speed washers.

Maximum spacing of pins will be 10 pins per sguare metre (1
pin per square foot).

.5 Penetrations of the vapour barrier will be patched with a
strip of vapour barrier material.
.6 Duct insulation and vapour barrier, where applicable, shall

be continuous through walls and floor openings, except at
fire dampers.

.7 Where more than one thickness of insulation is required,
stagger both longitudinal and horizontal joints.

3.2 FLEXIBLE DUCT INSULATION
.1 Application:
.1 25mm (1”) thick on all concealed Exhaust Air ductwork
located in attic spaces.
.2 Cut insulation slightly longer than the circumference of
the duct to ensure full thickness at corners.
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.3 Tightly stretch edges with staples and cover with a 76mm
(37) wide strip of pressure sensitive aluminum foil tape.

.4 On ducts 457mm (18”) and wider the insulation will be
secured to the bottom of the ducts by means of welded pins
and speed clips. Cut pins flush after the clip has been
applied.

.5 Seal all joints and penetrations of the vapour barrier,
including locations where it is penetrated by securing
pins, with 76mm (3”) pressure sensitive aluminum foil tape.

3.3 ACCESSORIES

.1 Where vapour barriers are used, wire, wire mesh and straps
will be stainless steel.
.2 Where no vapour barrier is required wire, and wire mesh

will be galvanized steel. Straps may be galvanized steel
or aluminum.

3.4 WORKMANSHIP

.1 Install insulation in first class manner with smooth and

even surfaces. Outline of pipe and round duct insulation
shall be true circular and concentric shape. Outline of
fitting insulation shall be shaped to blend with adjacent
covering. Do not use scrap pieces of insulation where full
length section will fit.

END OF SECTION
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PART 1 GENERAL

1.1 GENERAL

.1 The word "provided" shall mean "supply and install" unless
otherwise indicated.
.2 Provide new materials, equipment and plant of proven design and

quality and of current models with published ratings for which
replacement parts are readily available.

1.2 SCOPE QF WORK
.1 The work included in this Contract shall include the furnishing
of all labour, materials, equipment, plant tools and services
necessary for, and incidental to the supply, installation and
completion of installation to the full intent of the Drawings and
as hereafter specified.
.2 Thermal Insulation
.1 Work shall include, but is not necessarily limited to
installation of the following:
.1 Fresh air intake and exhaust ducts.
.2 Canvassing of insulation in exposed areas.

.3 Heating, Ventilation and Air Conditioning

.1 Work shall include, but is not necessarily limited to
installation of the following:
.1 Supply and install a complete exhaust system as

indicated on the drawings.

.2 Supply of fresh air and exhaust louvres.
.3 Electric reheat coils.
.4 Fume hood exhaust.

1.3 DRAWINGS AND SPECIFICATIONS

.1 Not intended to show structural details or architectural
features.
.2 Except where dimensioned, indicates general mechanical layouts
only. Do not scale.
.3 The Mechanical Trade Contractor shall check the content of all

architectural, structural, mechanical and electrical drawings and
specifications, and review these documents for coordination of
clearances available for equipment and services, required
equipment power supplies and equipment quantities. Before
proceeding, report to the Engineer any error or omission, or lack
of coordination between the plans and specifications.

.4 These specifications are to be considered as an integral part of
the drawings which accompany them, neither the drawings nor the
specifications shall be used alone. Any item which is omitted in
one but which is reasonably implied in the other, shall be
considered properly and sufficiently specified and must,
therefore, be provided under the Contract. The decision of the
Engineer shall be final, if interpretation is required.

.5 Misinterpretation of drawings and specifications shall not
relieve the Mechanical Trade Contractor of responsibility.
.6 All Mechanical Trade Contractors shall make themselves familiar

with the overall intended operation of the mechanical systems
prior to installation so that all necessary accessories such as
dampers, vents, valves, controls, etc., can be installed during
the normal progress of the work. Failure to do so will result in
Mechanical Trade Contractor's responsibility in providing such
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1.6

Tender call:

Code

devices, at his expense when the need of such devices becomes
apparent during start-up.

GUARANTEES

.1

.5

This Mechanical Trade Contractor shall guarantee all his work

free from defects for a period of one (1) year, unless

specifically noted otherwise, after final acceptance of such work

by the Owner and shall make good all defects other than normal

wear and tear during the life of the guarantee. This Mechanical

Trade Contractor shall guarantee all work and equipment supplied

by him to work quietly and satisfactorily and to accomplish the

work for which it was installed during the life of the above

guarantee. At any time during this period, he shall make any

necessary changes and adjustments or replacements, to accomplish

this at his own expense.

Submit manufacturers' written guarantees to Architects.

Bind guarantees in hard cover report binder suitable for 212 mm x

275 mm (8-1/2" x 11") sheets. Label cover "Guarantees" and show

project name. Provide title sheet and table of contents.

Each guarantee shall include:

.1 Project name and address.

.2 Guarantee time period (commencement date shall be as date
shown on Project Final Certificate of Completion unless
otherwise indicated).

.3 Clear and concise definition of what is guaranteed and
remedial action provided.
.4 Signatures of Mechanical Trade Contractor and a company

officer of the manufacturing firm.
Include all extended guarantees (and service contracts) as
specified in individual sections.

PERMITS AND REGULATIONS

.1

All Mechanical Trade Contractors shall comply with all
regulations of Authorities having jurisdiction, where applicable,
including but not limited to the following:

- Provincial Department of Labour

- Provincial Fire Marshal

- Provincial Department of Health

The Mechanical Trade Contractor shall obtain and pay for any
permits required by Local Codes and Regulations and arrange for
inspections. :

Any additional materials or labour required to conform to any of
these rules and regulations will be furnished under the Contract
with no additional cost to the Owner.

REFERENCE STANDARDS

.1

(NRC)

Use following latest editions and amendments in effect on date of

AABC Associated Air Balance Council

ADC Air Diffusion Council

AMCA Air Moving and Conditioning Association

ASHRAE American Society of Heating, Refrigeration and Air
Conditioning Engineers

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

CHVAC Canadian Heating, Ventilation and Air Conditioning

csa Canadian Standards Association
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HRA Heating, Refrigeration and Air Conditioning Institute
of Canada
NBC National Building Code of Canada
NFPA National Fire Protection Association
SMACNA Sheet Metal and Air Conditioning Contractors National
UL Underwriters' Laboratories
ULC Underwriters' Laboratories of Canada
CGSB Canadian Government Standards Board
1.7 CO-ORDINATION

.1
.2

.1

Co-ordinate work with other trades to avoid conflict.

Locate distribution systems, equipment and materials to provide
minimum interference and maximum useable space.

Co-ordinate location of duct drops, pipe drops and risers with
trades erecting walls and ceilings to ensure that all pipes and
ducts are concealed in walls or ceilings spaces. If space is not
available in walls or ceilings, locate ducts and pipes so that
they can be easily boxed in by the relevant trades. Where pipes
are shown rising in concrete block walls, placement of the pipe
shall be done in conjunction with the erection of the wall.

Each Mechanical Trade Contractor shall consult with structural
requirements and other Mechanical Trade Contractors where their
respective installations conflict and shall re-route pipes or
ducts or re-locate equipment as required subject to the approval
of the Engineer.

The Mechanical Trade Contractor shall obtain co-ordination
drawings showing main conduits and piping from sprinkler,
electrical and other Trades and shall be responsible for pointing
out any discrepancies or reasons why they cannot be adhered to.

.8 ALTERNATES

Wherever an item or class of material is specified exclusively by
trade name of maker or by catalogue reference or under
"Acceptable Products", only such item shall be used unless the
Architect's or Engineer's approval for an alternative is secured
in writing.

Should the Mechanical Trade Contractor desire to substitute
another material for one or more specified by name, he shall
apply in writing for such permission at least two (2) calendar
days before closing date of Mechanical Trade Tenders. He shall
also provide data and/or samples for the Engineer's
consideration. Alternate requests will not necessarily be
addressed through addendum, but will be confirmed or rejected by
the Engineer in writing.

Equipment submitted as alternate to that specified on the
drawings or in the specifications by model number or catalogue
reference must be capable of meeting the full range of operating
parameters as the specified equipment. It must also be
configured and set to meet the specific design point parameters
as called for on the plans or in the specifications.

The Mechanical Trade Contractor shall note that all layouts on
the mechanical drawings are based on the specified equipment and
any changes necessitated in service connections, etc., will be
done at the Mechanical Trade Contractor's expense. Furthermore,
if it is found that the provisions made regarding space
conditions are not met, the right is reserved by the Engineers to
require installation of the equipment used on the layout.
Definitions:
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.1 Acceptable Products - Any product mentioned may be used

1.9

1.10

provided it meets or exceeds the quality, performance
capability, and space requirements of the equipment shown
and called for on the plans and in the specifications.

.2 Standard of Acceptance - Only the product mentioned may be
used unless alternate products are approved by the
Engineer.

SHOP DRAWINGS

.1

This Mechanical Trade Contractor shall prepare a minimum of six (6)
copies of shop drawings for the following equipment:
Heating, Ventilation and Air Conditioning

.1 Fans.

.2 Hoods and canopies.

.3 Louvres.

.4 Grilles and diffusers.
.5 Electric reheat coils.
.6 Access doors.

.7 Special exhaust systems.
Testing, Adjusting and Balancing

.1 The Scope of Work is defined in Section 23 05 93.

All such drawings shall be submitted to the Architect for review and
the work shall not commence until such review has been obtained.

The Engineer's review of these drawings is general. It is not
intended to release the Mechanical Trade Contractor from necessity
of furnishing systems/equipment of adequate capacity and power
supply and performing the work as required by the plans and
specifications.

All shop drawings must be checked against the requirements of the
plans and specifications by this Mechanical Trade Contractor prior
to forwarding them to the Architect. Appendix A at the end of this
section must be completed and signed and must accompany all shop
drawing submissions. Submissions not accompanied by Appendix A will
be returned for re-submission.

All shop drawings must be first quality reproductions with all
details, lettering, etc. distinct and legible.

Where drawings and specifications are in metric or in both imperial
and metric, all design data, capacities, sizes and dimensions
specifically called for on the drawing or in the specifications will
be submitted in like terms on the shop drawings.

All shop drawings, other than standard manufacturers dimensions and
data sheets, shall bear the stamp of a registered professional
Engineer who shall be fully responsible for the Engineering content
of such drawings. Where such drawings are prepared in Nova Scotia
and/or apply to products to be manufactured in Nova Scotia, the
Engineer shall be a member of APENS.

ELECTRICAL CONNECTIONS, MOTORS AND STARTERS

.1

Where motors for fans, pumps, or other mechanical equipment is
connected to Variable Speed Drives, premium efficiency inverter
duty type motors are to be installed.

Electrical equipment shall bear CSA Label. Obtain special
inspection labels required by Provincial Authority having
jurisdiction.

The Mechanical Trade Contractor is to review electrical drawings
and ensure that equipment power supplies match those indicated on
the Electrical Trade Contractors drawings and specification.
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Bring all discrepancies to the attention of the Engineer prior to
ordering equipment.

.4 Use 1750 rpm, open drip-proof, ball bearing motors manufactured
to CEMA standard for 40oC temperature rise and designed for
continuous service and vibration free, quiet operation.

.5 Conform to requirements of Canadian Electrical Code, Local and
Municipal and Provincial Authorities, and specified standards.
.6 All equipment not located in mechanical rooms shall be supplied

complete with a disconnect switch. Where exposed to the weather,
"weatherproof" disconnects shall be provided.

1.11 CUTTING AND PATCHING

.1 Cutting and patching to be performed by the Mechanical Trade
Contractor.
.2 Make every effort to minimize cutting and patching and provide

dimensions, locations and other data for bases, sleeves, boxes,
etc., to be built in as construction proceeds. Set sleeves and
make openings in concrete forms and masonry before placing
concrete and masonry.

1.12 SLEEVES AND ESCUTCHEONS
.1 Penetrations of Fire Separations:

.1 Where ducts pass through walls or floors which provide
either rated or non-rated (smoke barriers), seal around
openings with ULC classified fire stop material. Material
shall be installed to manufacturers' recommendations and
shall provide a fire rating equal to that of the separation
which has been penetrated.

.2 Acceptable Products:

Dow Corning Fire Stop System

3M Fire Barrier Penetration Sealing System
Bio-Fire Biotherm or Bio-K10 (Supplied by Wormald)
Hilti Fire Stop System

1.13 BASES AND SUPPORTS

.1 Where equipment is suspended from the structure provide
appropriately sized hanger rods, channel iron or angle iron
hangers. Distribute the weight of the units uniformly across the
structure, consistent with the design loading for the structure
and as approved by the Engineer.

.2 Where structure has not been designed to support equipment, this
Mechanical Trade Contractor shall provide pipe stands or angle
iron supports to support the equipment from the floor.

1.14 PAINTING

.1 Ductwork and equipment identification, glue and sizing and touch-
up painting is the responsibility of Division 15 Contractors.
.2 Apply to hangers, supports and equipment fabricated from ferrous

metals at least one (1) coat of corrosion resistant paint before
shipment to job site.

.3 Touch-up damaged finish surfaces to satisfaction of Engineer.
Use primer or enamel to match original. Do not paint over
nameplates.

1.15 SPECIAL TOOLS AND SPARE PARTS
.1 Furnish spare parts as follows:
.1 One fusible link per five fire dampers.
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.2 Identify spare parts containers as to contents and replacement
parts number.
.3 Provide one set of all tools required to service equipment as
recommended by manufacturers.
.4 Furnish one grease gun and adapters to suit different types of
greases and grease fittings.
.5 Upon handover of spare parts to the Owner, obtain the signature

of the Owner's representative on the list of spare parts
confirming receipt of the spare parts. Provide a copy of the
signed list to the Engineer.

1.16 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS

.1

.11
.12

.13

.14

Provide factory trained personnel to instruct operating staff on

maintenance, adjustment and operation of mechanical equipment.

Instruct staff on changes or modification in equipment made under

terms of guarantee.

Provide instruction during regular work hours prior to acceptance

and turn over to operating staff for regular operation.

Prepare a maintenance schedule which will advise the Owner's

staff what maintenance must be done and the suggested intervals

at which it should be done.

Provide three (3) copies to the Owner of the maintenance manual

suitably bound with hard covers, 216mm x 279mm (8%” x 11").

Binders shall be thick enough to hold literature flat. Where

necessary, provide two (2) binders.

The maintenance manual shall include the following:

.1 Have a title sheet, or sheets, preceding data on which
shall be recorded Project name, date, list of contents, and
Trade Contractor's name.

.2 Be organized into applicable Sections of work with each
Section separated by hard paper dividers with plastic
covered tabs marked by Section.

.3 Contain a list of local (or nearest) representative of each
piece of equipment including address and phone number.

.4 One (1) copy of each final approved shop drawing on which
have been recorded changes made during fabrication and
installation.

.5 Typed or printed information and notes, and neatly drafted
drawings.

Maintenance and operating instructions on all building equipment
supplied by the Mechanical Trade Contractor.

Maintenance instructions as by the equipment manufacturer.
Brochures and parts lists on all equipment as supplied by the
equipment manufacturer.

Sources of supply for all proprietary products used in the work.
Lists of supply sources for maintenance of all equipment in the
project of which more detailed information is not included above.
List of recommended spare parts.

Submit all guarantees and extended guarantees together in a
separate binder.

Material Safety Data Sheets (MSDS) for all chemicals remaining as
part of the finished building (e.g. Glycol, pipe treatment,
etc.).

Material Safety Data Sheets (MSDS) for all chemicals supplied
including, but not limited to, boiler treatment, water treatment,
materials in neutralizing tanks and grease interceptors, glycol,
refrigerants, fuel oil, and fire extinguishing agents.
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1.17 RENOVATIONS

.1

Co-ordinate the removal or shutdown of existing services with the
Owner or the Owner's representative. Indicate intent to remove,
disconnect existing services or equipment, and receive an
affirmative written reply prior to start of such work.

The drawings do not necessarily show all existing piping, ducts or
equipment. Where such items are not shown to be re-used or re-
located, the Contractor upon confirmation that such items are
redundant shall remove them. All equipment removed shall be brought
to the attention of the Owner, or his representative, who shall take
possession of such items. If the Owner or his representative deems
such equipment redundant, the Contractor shall remove and dispose of
such items at his own cost.

Maintain services to, and re-connect all equipment, ducts and pipes
that remain should such services be disrupted during the renovation
work.

It is assumed that all pipe, duct and equipment being retained is
safe and adequate. Should the Contractor discover faulty or
questionable material, equipment or workmanship, he shall notify the
Engineer for further instructions.

1.18 COMPLETION

.1

Nothing herein contained can be constructed to relieve the Trade
from making good and perfect work in all usual details of
construction and in accordance with best standard practice and in
strict compliance with provisions of any and all laws and
ordinances, and the rules and regulations of any duly constituted
public body having jurisdiction over this work.

This Trade shall be held responsible to provide and furnish all
necessary labour and to bear all expenses incidental to the
satisfactory completion of the work.

1.19 CLEANING MECHANICAL EQUIPMENT BEFORE USE

.1

If ductwork is not wiped clean during installation and is not
adequately sealed to prevent entry of dust and debris during
construction, the Contractor will be required to properly clean the
ducts prior to acceptance by the Owner.

1.20 RECORD DRAWINGS

.1

One (1) set of white prints and one (1) set of reproducibles will
be provided for record drawing purposes. Maintain project "as-
built" record drawings and accurately record significant
deviations from the Contract Documents, caused by site condition
or Contract change. Mark changes on white prints in "RED". At
the completion of the projects, and prior to final inspection,
neatly transfer "as-built" corrections and notations to
reproducible transparencies, and submit to the Engineer for
review.

Record drawings shall show inverts at the beginning and end of
main storm and sanitary branches, and at the exit from the
building. The dimensions off column centre lines shall also be
indicated.

1.21 DEMONSTRATION OF COMPLETE SYSTEMS

.1

At the conclusion of the job, the Mechanical Trade Contractor
shall review and demonstrate to the Owner all equipment and their
respective functions and operation. Such demonstration shall be
provided for such reasonable periods of time as the complexity of
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the job warrants, and as approved by the Engineer. Such review
and demonstration shall be made by an authorized representative
of the Mechanical Trade Contractor, fully knowledgeable of the
project, its installation and operation.

.2 Provide the Engineer with a schedule of system demonstration at
least two (2) weeks prior to demonstration.

1.22 MANUFACTURERS REVIEW

.1 It shall be the responsibility of the Mechanical Contractor to
have the equipment supplier or his representative to review all
proposed connections, clearances, sizes, valves, breakers, etc.
including wire and pipe sizes to his equipment before
installation commences. At that time, he shall inform the
Engineer of any changes required to make the equipment function
satisfactorily.

.2 Provide the Mechanical Trade Contractor with a letter accepting
all connections as proposed and where required recommend
necessary changes.

.3 If any changes or additional material and labour are required to
make the equipment function properly to capacity and the
manufacturer has not pointed out this work prior to commencement
of work, the additional and/or corrective work shall then be done
at the expense of the equipment supplier.

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

1.2 SCOPE OF WORK
.1 The work included in this Contract shall include the
furnishing of all labour, materials, equipment, plant tools
and services necessary for, and incidental to the complete
balancing of all air and water systems as specified herein.
.1 All air distribution systems.

PART 2 - PRODUCTS

2.1 GENERAL
.1 Air and water balance shall be done by the same Balancing
Sub-Contractor to AABC and NEBB Standards.

2.2 ATR DISTRIBUTION SYSTEMS

.1 The Balancing Sub-Contractor will completely familiarize
himself with the air distribution systems at the time of
Tender and will report to the Sheet Metal Contractor any and
all areas where he feels additional dampers or other control
devices are necessary for him to do a complete and thorough
job. The «cost for these additional dampers is the
responsibility of the Sheet Metal Contractor.

.2 The Balancing Sub-Contractor shall include the cost to supply
and install additional sheaves and pulleys as may be necessary
to balance the air systems to the values indicated on the
drawings.

.3 Test and balance all air supply and exhaust systems.
Balancing must be performed by trained personnel with records
kept on each trial balance.

.4 Prior to the concealing of ductwork behind ceilings duct
leakage tests shall be performed on at least four (4) duct
sections selected by the Engineer. The tests shall be

performed in accordance with the SMACNA HVAC Air Duct Leakage
Test Manual. Once the tests are successful the ceilings will
be permitted to be installed. Balancing shall be
accomplished by means of Pitot tube traverse on all main and
branch ducts. Fan speeds and dampers shall be adjusted until
proper air quantities are obtained at duct branches.
Individual dampers leading to registers and diffusers shall
only be used for fine tuning.

.5 Each outlet shall be adjusted by a “flow hood”, anemometer,
velometer readings to provide quantities. Each supply outlet
shall be adjusted to provide proper throw and distribution in
accordance with requirements.

.6 All necessary equipment including gauges, pitot tubes,
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.10

.11

.12

anemometers, velometers, etc., required for the testing and
air balance shall be furnished and shall be of quality and
capacity to ensure proper accuracy.

Upon completion of the balancing, supply the Engineer with
two (2) complete reports which shall include air quantities
at each outlet. Reports shall be submitted on 213mm x 275mm
(8 %" x 11”) sheets bound in a separate hard cover, three
ring binder. A table of contents shall be included, pages
numbered and each system shall be separated by an
appropriately labelled divider.

The report shall include schematic diagrams of each supply,
return and exhaust system showing 1locations of static
pressure readings, pitot tube traverses and balancing and
splitter damper settings.

Plot static pressure, rpm, air volume on equipment
manufacturers supplied fan curves and submit as part of the
report.

Adjust air flow to each room to provide pressure balance in
each room as indicated.

Provide the following information as part of the balancing
report:

System No.

System Location

Area System Serves

Specified L/s (cfm) Actual L/s (cfm)
Specified Suction S.P. Actual Suction S.P.
Specified Discharge S.P. Actual Discharge S.P.
Specified Total S.P. Actual Total S.P.

Type of Sheave and Location (Motor or Fan)
Position of Sheave (i.e. Maximum or Minimum rpm)
Motor Kw (Hp)

Fan Rated kW (Hp)

Amp Draw on Each Phase

Measured Voltage

Motor rpm

Fan rpm Specified Fan rpm Actual
Individual Diffuser Reports shall include:
Diffuser Type

Velocity m/s (fps)

Diffuser Multiplier

Specified L/s (cfm) Actual L/s (cfm)

2.3 ACCEPTABLE FIRMS

.1
.2
.3

Atlantic Indoor Air Quality Audit Company Limited
Scotia Air Balance Company Limited
Barrington Air Balance Limited

PART 3 - EXECUTION

NOT USED

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 Trade contractor is responsible for proper performance of Work.
Provide all labour, materials, products, equipment and services
for commissioning of all new ventilation/exhaust systems to ensure
they are operating according to requirements of Contract

Documents.

.2 Commissioning of the mechanical systems will be the responsibility
of the Mechanical Trade Contractor.

.3 The Trade Contractors are required to bring the services of

qualified, factory trained personnel on-site with respect to
inspections, start-up, testing, commissioning and training where
specified in the Tender document specifications and as recommended
by the Manufacturer.

1.2 REFERENCES

.1 ASHRAE Guideline 0-2005-Guideline for Commissioning of HVAC
Systems.
.2 SMACNA.

1.3 COMMISSIONING SUMMARY
.1 Commissioning is a prerequisite requirement for Substantial
Performance of the Work application. It includes, without
limitation, activities such as startup, verification, adjusting
and balancing, demonstration and instructions of Owner'’s
authorized representative(s) or other personnel designated by
Engineer regarding each building system.

1.4 DEMONSTRATION AND TRAINING

.1 Instructions - General:
.1 Thoroughly instruct Owner'’s authorized representative(s) in
safe operation of systems and equipment after installation
of Work.

PART 2 - PRODUCTS
Not used.

PART 3 - EXECUTION

Not used.

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

PART 2 - PRODUCTS

2.1 DUCTWORK
.1 General:
.1 All ductwork and hangers shall be constructed to ASHRAE
and SMACNA low pressure duct construction standards
unless otherwise noted.

.2 The following duct construction is based on a maximum
of 2” w.g. static pressure in the ducts.
.3 Alternate construction and reinforcing may be used

provided it meets the same rigidity class that the
following specification complies with.
.2 Rectangular Ductwork:

.1 Rectangular duct shall be galvanized steel. Ducts shall
be fabricated according to the schedule in Appendix
15810A at the end of Part 3 of this section.

.2 Reinforcing must be attached to the duct within 2" of
the corners and elsewhere at 48" centers maximum.
Attachment may be spot welds, rivets or screws.

.3 Exhaust ductwork from dishwashers shall be fabricated
from aluminum sheet one gauge heavier than for the same
size galvanized steel duct.

.4 Hangers for rectangular duct shall be as follows:
Longest Trapeze Shelf Hanger Hanger
Side Angle Rods Spacing
Up to 30" 1" x 1" x 1/8" 1/4n gr-o"
31" - 42" 1.1/4" x 1.1/4" 1/4n g'-o"
x 1/8"
43" - 60" l1.1/2" x 1.1/2" 3/8" g'-o"
x 1/8"
61" - g8a4n 2" x 2n x 1/8" 3/8" 5t-Qn
85" and Up 2" x 2" x 1/4n 3/8n" 5r-0"

.5 Hanger rods must be attached to the shelf angle within
2" of the duct on both sides.

.6 For ducts 20" and smaller, 1” wide strap hangers
extending down two sides of the duct and a minimum of
6” under the bottom of the duct may be used instead of
trapeze angers.
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.10

.11

Strap hangers must be attached to the duct a maximum of
2" from the corner and at maximum of 48" centers.
Longitudinal joints shall be Pittsburg locked or Button
punch snap lock and shall meet SMACNA Low Pressure Duct
Construction Standards.

Ducts 18" wide and larger shall be cross broken or
beaded. Beading shall be provided a maximum of 6” from
joints and at a maximum spacing of 12”.

On ducts which will be under negative pressure ducts
will be cross broken for inward deflection.

Hangers shall be the same material as the duct.

.3 Round Duct:

.1 Round ductwork shall be galvanized steel of the

following U.S. Standard gauges.
Duct Diameter Spiral Duct Gauge Plain Duct Gauge
3v - g 28 26
gmr - 14n 26 26
15" - 26" 24 22
27" - 36" 22 20
37" - 50" 20 18

.2 On concealed ducts up to 16" diameter Ilongitudinal
joints are permitted, in accordance with SMACNA Type
RL4 or SMACNA Type RLS5.

.3 Concealed round ducts over 16" diameter and all exposed
round ducts shall be factory fabricated conduit
consisting of helically would galvanized iron strips
with spiral lock seams. Fittings for these conduits
shall be fabricated of 20 gauge galvanized sheet steel
with butt welded seams of standard dimensions.

.4 Transverse joints beaded crimp joints with at least 1”
lap to accommodate screws at 15” centers or a minimum
of 3 per joint.

.5 Long radius elbows shall be used where space permits.
Where 90deg. Take-offs are necessary, conical T=s shall
be used.

.4 Mechanical Joint Ductwork:

.1 In lieu of the construction specified for galvanized
rectangular ductwork, transverse joints may be made
using a mechanical joint system.

.2 Installation shall be in accordance with manufacturers:®
recommendations.

.3 Where manufacturers' recommendations suggest sheet
metal gauges lighter than that specified in Appendix
15810A, the gauges shall be equal to that specified or
one (1) gauge lighter.

.4 All gaskets shall have adhesive on both sides.

.5 Acceptable Products: Ductmate 25R for up to 30_,

Ductmate 35R for 31_ and larger or Nexus G and J with
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neoprene gaskets and HM572 sealant for Dbolted
assemblies.

PART 3 - EXECUTION

3.1 DUCTWORK

.1 General:

.1

Ductwork at all fresh air intake and exhaust louvres
from the connection at the louvre where moisture may
collect, shall be welded or made suitably water tight.
At these places ductwork shall be sloped towards a low
point where a 1.1/4" drain with a deep seal trap shall
be provided, discharging through a copper pipe to a
funnel floor drain.

At all locations where splitter dampers are indicated
on the drawings, furnish splitter dampers with
manufactured control and linkage devices. A 6.35mm
(1/4") diameter steel rod shall be provided to connect
the bracket and the ball joint control device for
positioning the damper.

At each main branch take-off and in such other locations
where required to properly balance the air distribution
system, furnish and install volume dampers which shall
be provided with damper regulators. Where regulators
are mounted on insulated ducts the regulator shall be
mounted on top of the insulation.

Provide access doors for access to fire dampers,
dampers, coils, at intake and exhaust plenums, and where
shown or directed. Access doors shall be gasketed and
tight fitting.

Ductwork shall be free from pulsation or objectionable
noises. Should these defects appear, they shall be
corrected by replacing or reinforcing the work as
directed by the Engineer at the site and without charge.
The dimensions of any duct must be as indicated on the
drawings, except wherever any construction impediment
or requirement renders such dimensions impossible, in
which case it must be altered to give an effective cross
sectional area equal to that which could have been
obtained from the original at no cost to the Owner.
Where conflicts occur with other trades, the Architect
reserves the right to make changes in site and locations
without extra cost.

Install ductwork in so as to retain ceiling heights.
Consult with the Owner.

Install duct elbows having a throat radius 1.1/2 times
the diameter or fabricated with square throats and
backs, fitted with duct turns. Duct turns shall be
fabricated with blades of approved construction.

All duct joints shall be coated with duct sealer applied
according to manufacturer's recommendations before
assembling.
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Ductwork

.10 Where ducts are shown passing through fire separations
and at the floor, there shall be provided a continuous
38mm (1.1/2") x 38mm (1.1/2") x 6.35mm (1/4") galvanized
angle iron frame which shall be bolted to the
construction and made air tight to the same by applying
caulking compound. Sheet metal at these locations shall
be bolted to the angle iron.

.11 All ductwork shall be securely hung from the building
structure using approved hangers.

.12 Where ducts over 610mm (24") wide pass through masonry
walls, provide lintels and a continuous (12" x 12" x
1/4") galvanized steel angle from bolted to the
construction and sealed with caulking compound. Bolt
ductwork to angle iron.

.2 Round Ductwork:

.1 Where space permits round ducts of equal air carrying
capacity may be used in place of rectangular ducts.

.2 Long radius elbows shall be used where space permits.
Where space is limited use maximum radius possible.

.3 90 degree branch take-offs shall be made with conical
“T"'S.

.4 Where space permits branch 45 degree conical branch
take-offs shall be used.

.5 Balancing dampers shall be provided in all take-offs
from mains or branch mains.

3.2 CONSTRUCTION
.1 Galvanized Steel Ducts:
For Low Pressure Up to (2”) S.P.
Duct Size Transverse Joints Reinforcing
Short
Duct Side Longest
Longest Side [Gauge Side Size Spacing
Up to (12")
(305 mm) 28 T1l, Té6 T1l, T6 None
137-18")
(330-457 mm) 22 T1, T6 T1l, T6 None
(3/4" x %") Each Joint Max.
(19 x 19 mm) (8'-0") (2438 mm)
26 Tl, T6 T1l, T6 x 20 Ga. L
26 T10 T10 None
(19/1_301/)
(483-762 mm) | 24 T10 T10 None
(17 x 17) (25 x
25 mm) x 20 Each Joint Max.
Tl, Té6 Tl, T6 Ga. L (8'-0") (2438 mm)
(317 -48") Each Joint Max.
(787-1219 24 T10 T10 None (5'-0") (1524 mm)
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mm)
(1%” X l%ll)
(32 x 32 mm) Each Joint Max.
Tl, Té6 Tl, T6 X 20 Ga. L (5'-0") (1524 mm)
(49 -60") (1%" x 1 %"x
(1245-1524 1/8”) (32 x 32 | Each Joint Max.
mm) 22 T1, T6 Tl, T6 X 3.18 mm) L |(5'-0") (1524 mm)
(617 -84") (27 x 2" x
(1549-2134 1/8") (50 x 50 | Each Joint Max.
mm) 20 T1, T6 T1l, T6 X 3.18 mm) L |(4'-0") (1219 mm)
Tl - Drive slip
T6 - Hemmed S slip
T10 - Standing S
Reinforcing must be maximum of (3”) (75 mm) from the
joint.

“T” joints must be used in place of the T10 joints.

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

PART 2 - PRODUCTS

2.1 DUCT SEALERS AND TAPES

.1 Duct sealers will consist of woven fabric material coated
with a sealant which will be:
.1 Water resistant.
.2 Compatible with duct materials.
.3 Suitable for the service involved.
.4 Meet ULC S102 (1975).
.5 Flame spread ratings of 25 and maximum smoke developed
rating of 50.
.6 Non toxic.

.2 Acceptable Products: Hardcast #321, Trans Continental Tough-
Bond, Flexmaster Ductbond, Bakor Duck-Seal.

2.2 FLEXTIBLE CONNECTIONS
.1 Flexible connections shall be as follows:
.1 Heavy glass fabric double coated with neoprene.
.2 Non-combustible.
.3 Weatherproof and air tight.

.4 Resistant to acids, grease, alkaline, oil and gasoline.
.5 Acceptable for temperatures of up to 93°C.
.2 The flexible connections will be pre-assembled of 24 gauge

galvanized metal clinched by means of a double lock seam to
each side of the fabric.
.3 Acceptable Products: Duro Dyne, Neoprene.

PART 3 - EXECUTION

3.1 DUCT SEALERS AND TAPES

.1 Surfaces will be cleaned and treated in accordance with
manufacturer's recommendations.

.2 Sealer will be spread on one side of the tape. The tape will
be wrapped around the area to be sealed (activated side to
the metal) and overlapped 50mm(2”). The exposed side of the

tape will then be covered with sealer.

3.2 FLEXIBLE CONNECTIONS
.1 Flexible connections shall be located on the inlet and outlet
connections of each fan Flexible connections shall provide
a minimum 3" of fabric between the metal ends whether the
equipment is on or off and a ground strap.
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END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

PART 2 - PRODUCTS

2.1 DAMPERS
.1 Control and shut-off dampers shall be as follows:

.1 Minimum 12 gauge extruded aluminum frames and air foil
blades. Frames shall be 4” deep. Blades shall be 16
gauge and shall not exceed 6" wide or 4ft long. Modular
maximum size is 4ft x 4ft. Multiple sections shall have
stiffening mullions and jack shafts.

.2 Extruded synthetic rubber blade and frame seals.

.3 Aluminum and corrosion resistant zinc plated steel
linkage located out of the air stream.

.4 Celcon inner bearing in a polycarbonate outer bearing
complete with a 2" shaft.

.5 Leakage shall not exceed 0.6% of rated air flow at 10"

wW.g. across damper.
.6 Pressure drop shall not exceed 0.036” w.g. at 1000 fpm
face velocity for a 24" x 24" damper.
.7 Standard of Acceptance: Tamco Series 1000, Nailor
Industries, Ruskin.

2.2 BACK DRAFT DAMPERS
.1 Backdraft dampers meeting the following specifications shall

be furnished and installed where shown on plans:

.1 Dampers shall consist of: 606375 extruded aluminum
channel frame (0.063 in. [1.6mm] thick) with 2 in.
(51mm) depth;

.2 Blades from 0.050 in. (1.3mm) 6063T5 extruded aluminum;
synthetic polycarbonate axle bearings;

.3 Damper shall be equipped with extruded vinyl blade
seals; and internal in. (3mm) aluminum linkage.

.4 Damper shall be suitable for pressures to 2.5 in. wg
(623 Pa), velocities to 2000 fpm (10.2m/s) and
temperatures to 180°F (82°C).

.5 Testing and ratings to be in accordance with AMCA

Standard 500-D.

2.3 FIRE DAMPERS & FIRE STOP FLAPS
L1 Fire dampers and fire stop flaps shall be made of the same
materials as the duct. Blades shall be hinged on brass or
bronze bearings and shall be counter weighed when necessary
to ensure closing. Damper shall close against an angle stop
with a spring catch. Dampers shall close in the direction of
the air flow.
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.2 Fire dampers and fire stop flaps shall be held open by

suitable approved fusible links.

.3 Where supply and/or return registers are installed in fire
partitions, the opposed blade volume damper part of the
register may be use as a fire damper provided dampers are
steel, c/w fusible link and of approved gauges as noted above.

.4 Fire dampers and fire stop flaps shall be ULC approved.

.5 Shop fabricated dampers will not be accepted.

.6  Acceptable Products: Fire Ball, Canadian Advance Air, Penn,
Farr, Air Balance of Canada, Controlled Air, Ruskin, Nailor
Industries.

PART 3 - EXECUTION

3.1 DAMPERS

.1 Control dampers shall be as called for in control section.
All control dampers not part of manufactured mixing boxes
shall be supplied by the Control Supplier and installed by
this Section.

.2 Opposed blade balancing dampers with locking quadrant shall
be provided where shown.

.3 All exhaust air systems, including roof and wall exhausters,
shall be complete with automatic backdraft dampers supplied
and installed by the Contractor or motorized dampers.

.4 Install dampers at fresh air intakes and exhaust louvers,
goosenecks, hoods, etc.

3.2 BACKDRAFT DAMPERS
.1 Install backdraft dampers in accordance with
recommendations of SMACNA and in accordance with
manufacturer’'s instructions.
.2 All dampers are to be vibration free and supported at both
ends.

3.3 FIRE DAMPERS

.1 Supply and install fire dampers in all ductwork penetrating
fire rated separations, such as Boiler Rooms.

.2 Each damper shall be provided with a suitably located access
door to allow resetting of dampers. Access doors shall be
supplied with removable covers.

.3 Where guillotine dampers are used on ducts less than 457mm
(18”), the blades shall be completely out of the air stream

when open.

Fire dampers shall be located within the fire separation.

.5 Fire stops shall be provided where ceilings forming part of
the fire rated assembly are penetrated. Protect the steel
flange of diffusers installed in this application with a fire
blanket.

[y

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

PART 2 - PRODUCTS

2.1 FANS - GENERAL

.1 Where fan motors are to be connected to Variable Frequency
Drives, the motors are to be premium efficiency inverter duty
type.

.2 Fans shall be of the size and capacity as indicated. Motor

sheave shall be adjustable and sized so that specified speed
is in the mid range of the pulley.

.3 Provide fan curves and acoustic data as part of shop drawings.

.4 Motors shall be sized so that they draw no more than 75% of
their rated maximum amp draw at design conditionms.

.5 All units shall have spring type vibration isolators so that

vibration cannot be transmitted to building from structure.
Fans to be complete with flexible connections as specified.

.6 Unit shall be suitable for mounting as shown on the drawings
and where required shall be complete with adequate structural
legs. Casings shall be constructed of heavy gauge steel
panels, suitably reinforced with steel channels and angles to
prevent vibration and noise.

.7 Provide units 3 HP and larger with multi-belt V-belt drive
including belts and variable pitch sheaves. Grease
lubricated ball bearings with nipples extended to an
accessible location.

.8 All fan wheels will be dynamically balanced.

.9 All fans will be complete with factory applied primer.

.10 All internal bearings to have extended grease lines to the

casing exterior.

.11 All exhaust air systems shall be complete with bird screen
and low leakage backdraft dampers. Exhaust air systems over
150cfm shall be complete with motorized backdraft dampers
although these are not required for recycle room fans witch
run continuously, assistive care washrooms fans, range hood
exhaust fans and laundry exhaust fans.

2.2 INLINE FANS

.1 Duct-mounted fans shall be of the centrifugal direct drive
type. The fan housing shall be constructed of heavy-gauge
galvanized steel.

.2 The housing interior shall be lined with 1/2 inch (13 mm)
acoustical insulation.

.3 The outlet duct collar shall include an aluminum backdraft
damper and shall be adaptable for horizontal or vertical
discharge.
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.4 Access for wiring shall be external and the motor disconnect
shall be internal and of the plug-in type.
.5 The motor shall be mounted on vibration isolators.
6 The fan wheel shall be of the forward-curved centrifugal type

and dynamically balanced. All fans shall bear the AMCA
Certified Ratings program AMCA Air Performance Seal and shall
be UL/cUL Listed.
.7 Acceptable Products: Fantech, Greenheck, Cook, Penn
Ventilators and Twin City.

PART 3 - EXECUTION

3.1 FANS

.1 All units will be provided with suitably sized spring type
vibration isolators to limit the vibration transmission to
the structure to 5%.

.2 Units suspended from the structure will be provided with
suitably sized hanger rods and channel iron will be provided
to distribute the weight of the units over an appropriate
number of joists. Hangers to use a nut and a lock-nut at the
bolted connections to equipment 'and structure.

.3 Fans will be mounted in such a manner so that maximum space
is available for access to all parts requiring periodic
maintenance. Co-ordinate with all other trade Contractors to
ensure that maximum access is maintained.

3.2 INLINE FANS

.1 Fans shall be supported by spring vibration isolators.
.2 Install flexible connections on the inlet and outlet of the
fan.

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sectiomns.

PART 2 - PRODUCTS

2.1 LOUVRES

.1 Louvres shall be equal in performance and quality to Airolite
Model 6774 or 6776 as required. Louvres will storm proof
design. Louvres will be complete with bird screen. All
fastening to be stainless steel or aluminum.

.2 Louvres to be finished in a C/S Kynor-Fluorpen coating in a

colour to be selected by the Architect.

Louvres shall have an extended sill frame.

.4 Acceptable Products: Penn, Aerolite, Construction
Specialties, Alumavent Industries, Ruskin.

L

PART 3 - EXECUTION

3.1 LOUVRES

.1 Fresh air intake and exhaust louvres shall be supplied by the
Mechanical Contractor and installed by the General
Contractor.

.2 All louvres and screens shall be attached to ductwork in a
manner to give a weather-tight joint.

.3 Blank off any unused portions of louvres with a "“sandwich

panel” consisting of 50mm (2”) thick rigid insulation between
20 gauge galvanized steel sheets.

END OF SECTION
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PART 1 - GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

PART 2 - PRODUCTS

2.1 SOLDERING FUME EXTRACTION SYSTEM - FUME ARMS
.1 General

.1 Arm sections are to be .063” wall, corrosion
resistant, anodized aluminum, available in 50, 75, 100
mm (2, 3 or 4 in.) diameters.

.2 The mounting swivel assembly shall be hi-grade cast
aluminum with 360 degree rotation.

.3 Jointed elbows shall be a 3.81 mm (.15 in.) thick
polypropylene based conductive thermoplastic compound
with glass fiber reinforcement. The elbows shall be
radiused 90 degree els to minimize pressure drop and
reduce noise. Knurled adjusting knobs supported by
ball bearings are to be utilized at each friction
joint. Certain arm sizes shall incorporate an internal
stainless steel support spring.

.4 The two outermost joints of the arm shall rotate and
swivel through 360 degrees. This feature is to provide
unique directional flexibility and makes it possible
to position the hood exactly where required.
Adjustable external locking rings shall be
incorporated to lock each respective joint in
position. The external locking rings and locking knobs
shall be a glass fiber reinforced polypropylene based
conductive thermoplastic.

.5 A duct mounting transition shall be included to ease
the coupling of external ductwork to the arm. The duct
transition shall be fabricated of 22 gauge plated
steel and include a sealing o-ring.

.6 Standard of Acceptance: Nederman as indicated

.7 Acceptable Alternates: as approved by the Engineer.

.2 Integral Damper

.1 The fume arms shall incorporate a factory mounted
integral damper. The damper blade shall be an
electrically conductive thermo plastic elastomer and
the damper adjustment handle shall be anodized

aluminum.
.3 Integral Hood
.1 The fume arms shall, as a standard component,

incorporate a mini hood, no additional extraction
nozzle is to be required, unless specified below. The
mini hood is to be made of a polypropylene based
conductive thermoplastic compound.
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.2 The mini hood can also be utilized as an interface to

mount an optional round metal hood or an optional
multi-purpose plastic hood.

.4 Mounting Bracket

L1 A multi purpose mounting system shall be included with

each arm. The mounting system will allow for the arm
to be wall, ceiling or floor mounted with the same
hardware. The mounting system shall consist of a base
bracket, for securing to the wall, ceiling or floor,
and an extension tube, which is used to set the
distance between the base bracket and the arm swivel.

.2 The base bracket is to be constructed of hi-grade cast
aluminum.
.3 The extension profile, available in 25.4 mm 111.8 mm

(10 and 44 in.) lengths, is to be constructed of 3.17
mm (0.125 in.) thick anodized structural extruded
aluminum. The extension profile can be field cut to
length as required.

.4 An optional table bracket shall be available for
clamping the arms directly to a benchtop. The table
bracket shall be constructed of 10.2 mm (0.4 in.)
diameter PVC coated galvanized steel rod.

.5 Optional Hoods

.2 The optional metal hood shall be constructed of
anodized, .66” thick aluminum. The metal hood shall
have an 0.D. of 27.9 mm (11 in.). Plated steel
hardware shall be included to mount the metal hood to
the arm mini hood.

PART 3 - EXECUTION

3.1 SOLDERING FUME EXTRACTION SYSTEM - FUME ARMS

.1 Install hood in accordance with the manufactures installation
instructions.

.2 Supply and install a tight fitting escutcheon where the arm
passes through the ceiling.

END OF SECTION
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PART 1 GENERAL

1.1 GENERAL
.1 All conditions included in Section 23 05 00, Division 1 and
General Conditions form part of this specification and the
Contractor shall comply with all and each clause included in
these Sections.

PART 2 PRODUCTS

2.1 ELECTRIC DUCT HEATERS

.1 Provide open coil electric duct heaters of the size, capacity
and performance shown on the job schedule.

.2 All duct heaters shall be tested and certified to both UL 1996
and CSA C22.2 Standards. Heating elements shall be open coil
type, 80% nickel 20% chromium, type a resistance wire. Coils
shall be supported by steatite ceramic bushings securely
fastened to the element support brackets. The duct heater
frame, control enclosure and element support brackets shall be
of 20 gauge (minimum) galvanized steel.

.3 The controls enclosure shall be NEMA-1 construction with a
removable cover. The electric heater frame will have flanged
or slip-in duct connection. All heaters shall be furnished
with a disc type, primary automatic reset thermal cut-off. A
secondary manual reset thermal cut-off will also be provided.

.4 All heaters will have an integral air flow switch. The
electric supply wiring shall have insulation rating of 392°F
(200° C). Terminal blocks and ground lugs will be furnished on
all heaters for field wiring. A line voltage to 24 volt, Class
II transformer shall be provided and mounted inside the
control enclosure. All heaters shall have a de-energizing
magnetic contactor(s) with a 24-volt holding coil as standard.

.5 SCR power controllers - silicone controlled rectifiers (SCR)
provide very accurate, heat control and silent duct heater
operation. Heat output is precisely controlled from 0 to 100%
when used with a modulating type room thermostat.

.6 Acceptable Manufacturers: EH Price and Thermolec

PART 3 EXECUTION

3.1 Electric Duct Heaters
.1 Install in accordance with the manufacturers installation
instructions. Ensure proper access for maintenance.

END OF SECTION





