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1.0 GENERAL
1.1 RELATED SECTIONS
A General Instructions Section 01 11 55
1.2 WORK COVERED BY CONTRACT DOCUMENTS

A Work of this contract comprises of the construction of the new South Side Substation
reconfiguration of the existing South Side Substation, electrical ductbank and cabling,
and the associated civil work at Esquimalt Graving Dock, 825 Admirals Road, Victoria,
B.C. Work is comprised of tasks listed in Section 01 11 55 item 1.2.1.

1.3 CONTRACT METHOD
1 Construct work under lump sum contract.
14 WORK BY OTHERS

A Co-operate with other Contractors on site in carrying out their respective works and carry
out instructions from the Departmental Representative.

2 Coordinate work with that of other Contractors. If any part of the work under this Contract
depends for its proper execution or result upon work of another Contractor, report
promptly to Departmental Representative, in writing, any defects which may interfere with
proper execution of work.

15 WORK SEQUENCE

A Construct work in stages to accommodate continued use of premises in immediate
surrounding areas.

2 Do not close public usage of facilities such as roadways, walkways and building access
until alternate usage has been provided.

3 Closing of Road during weekday is not permitted. Work that requires closing of road may
be permitted during weekend subject to coordination with EGD.

4 Maintain fire access/control as shown in Appendix L of the specifications.

5 Existing adjacent storage shed at EGD will be removed by EGD prior to handover of the
project worksite to the contractor.

.6 Work to follow electrical and construction sequencing such that construction will not affect
the continual operation of the existing south side substation until switch over of services.

7 New Substation must be completed, commissioned, and operational before removal of
existing switchgear within the existing substation.

1.6 CONTRACTOR USE OF PREMISES

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

2 Repair or replace portions of existing work which have been altered during construction
operations to match existing or adjoining work, as directed by Departmental
Representative.
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3 At completion of operations the condition of existing work which is specified to remain

must be equal to or better than that which existed before new work started.

4 Obtain and pay for use of additional storage or work areas needed for work under this
contract.
5 Remove or alter existing work to prevent injury or damage to portions of existing work

which remain.

1.7 OWNER OCCUPANCY
A During the entire construction period, the owner will have access to adjacent areas
including the emergency generator building, compressor room and the existing south side
substation within the project work site for execution of normal operations.

2 Co-operate with Departmental Representative in scheduling operations to minimize
conflict and to facilitate Owner usage of adjacent areas including those mentioned in
1.7.1. In the event of a conflict the contractor will accommodate changes to their
operations to minimize interference with owner operations.

1.8 OWNER AND CONTRACTOR RESPONSIBILITIES
A Owner Responsibilities:
A Arrange for delivery of up-to-date utility location information, safety requirements,
and any site specific work policies that may have changed or were not available
at the time of specification and drawing preparation.

2 Contractor Responsibilities:
A Designate Submittals and delivery date for major building components and
equipment in progress schedule.
2 Review all submittals and contract requirements. As soon as it becomes

apparent, submit to Departmental Representative written and verbal notification
of observed discrepancies or problems anticipated due to non-conformance with
Contract Documents.

3 Provide any installation inspections required by public safety authorities and
authority having jurisdiction.

4 Receive and unload products and equipment at site.

5 Review deliveries jointly with Departmental Representative, record shortages,

and damaged or defective items.

Handle product at site, including uncrating and storage.

Protect product from damage.

Repair or replace items damaged by Contractor or subcontractor on site (under
their control).

o N

1.9 EXISTING SERVICES

A Notify Departmental Representative of intended interruption of services and obtain
required permission. Where work involves breaking into or connecting to existing
services, contractor shall submit a request to the Departmental Representative a
minimum of 4 weeks prior to the event. The contractor will not proceed until approval has
been granted. The Departmental Representative will make all reasonable efforts to
accommodate the request; however the Departmental Representative will not accept
delay charges should the request not be accepted.

2 Minimize duration of interruptions, and where required, provide temporary services to
maintain critical systems.
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3 Provide alternative routes for personnel and vehicular traffic.
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 mechanical, plumbing, power and
communication services. Adhere to approved schedule and provide notice to affected
parties.

.6 Provide temporary services, when directed by Departmental Representative to maintain
critical systems.

v Provide adequate bridging over trenches which cross roads or walkways to permit normal
traffic.
.8 Where unknown services are encountered, immediately advise Departmental

Representative and confirm findings in writing

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

.10 Record locations of maintained, re-routed and abandoned service lines.
A1 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and

Enclosures. Maintain construction barriers as delineated in the drawings during the full
duration of the contract.

END OF SECTION 01 11 00
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1.0

GENERAL

1.1

CODES, BYLAWS, STANDARDS

A Perform work in accordance with the National Building Code of Canada (NBCC) 2010,
and other indicated Codes, Construction Standards and/or any other Code or Bylaw of
local application.

2 Comply with applicable local bylaws, rules and regulations enforced at the location
concerned.
3 Meet or exceed requirements of Contract documents, specified standards, codes and

referenced documents.

A4 In any case of conflict or discrepancy, the most stringent requirements shall apply.
1.2 DESCRIPTION OF WORK

A1 Work under this Contract comprises, but is not limited to, the provision of all labour,
materials, services and equipment necessary for the construction of the new South side
and interior reconfiguration of existing South Side substation, electrical duct bank and
cabling, and associated on-site and off-site civil work as fully described in the Tender
Documents.

1.3 CONTRACT DOCUMENTS

A1 The Contract documents, drawings and specifications are intended to complement each
other.

2 Drawings are, in general, diagrammatic and are intended to indicate the scope and
general arrangement of the work.

1.4 TIME OF COMPLETION

A Commence work immediately upon official notification of acceptance of offer and

complete the project within fourty-eight (48) weeks after contract award.
15 HOURS OF WORK

A1 All work shall be executed during the normal operating hours of Esquimalt Graving Dock:
Monday through Friday — 07:00 to 20:00 hours, excluding statutory holidays.

2 Notify Departmental Representative of all after hours work, including weekends and
holidays.

.3 All work conducted during and outside of normal operating hours will be subject to
restrictions outlined in sections 01 14 00 and 01 51 00, including security arrangements
and within the local township of Esquimalt Noise Bylaw.

1.6 WORK SCHEDULE

A Carry out work as follows:

A Within 10 working days after Contract award, submit Bar (GANTT) chart as per
specification sections 01 32 16.07 Construction Progress Schedule Bar (GANTT)
chart. Indicate the following:

A Submission of shop drawings, product data, MSDS sheets and samples.
2 Commencement and completion of work of each section of the
specifications or trades for each phase as outlined.
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3 Final completion date within the time period required by the Contract
documents.
2 Do not change approved Schedule without notifying Departmental
Representative.
3 Interim reviews of work progress based on work schedule will be conducted

monthly by Departmental Representative and schedule updated by Contractor in
conjunction with and to approval of Departmental Representative. A copy of the

updated schedule will be provided with the monthly progress payment.

1.7 DIVISION OF SPECIFICATIONS

A The specifications are subdivided in accordance with the current 6-digit National Master

Specifications System.

2 A division may consist of the work of more than 1 subcontractor. Responsibility for

determining which subcontractor provides the labour, material, equipment and services

required to complete the work rests solely with the Contractor.

.3 In the event of discrepancies or conflicts when interpreting the drawings and
specifications, the specifications govern.

1.8 INVESTIGATION OF HIDDEN SERVICES

A Contractor to provide ground penetrating radar (GPR) scan prior to coring or cutting of

existing concrete slab or wall and prior to excavation work, to verify existing hidden or
underground services or structural reinforcement.

1.9 DOCUMENTS REQUIRED

A Maintain one copy each of the following at the job site:
A Contract drawings.
2 Contract specifications.
3 Addenda to Contract documents.
A4 Copy of work schedule.
5 Reviewed shop drawings.
.6 Change orders.
v Other modifications to Contract.
.8 Field test reports.
.9 Reviewed samples.
.10 Manufacturer’s installation and application instructions.
A1 One set of record drawings and specifications for “as-built” purposes.
A2 National Building Code of Canada 2010.
.13 Current construction standards of workmanship listed in technical Sections.
14 Building Safety Plan.
.15 Building Permit
.16 Request for Information (RFI)
A7 Contemplated Change Notices
.18 WHMIS Documents
19 Site Instructions
.20 Contractor’'s Health and Safety Plan, including map to nearest hospital.

1.10 REGULATORY REQUIREMENTS

A Building Permit

Section 01 11 55
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A Obtain and pay for Building Permit, Occupancy Permit, Certificates, Licenses and
other permits required by City of Victoria, provincial or federal authorities to
complete the work.
2 Provide inspection authorities with plans and information required for issue of acceptance
certificates.
3 Furnish inspection certificates in evidence that the work installed conforms with the
requirements of the authority having jurisdiction.
4 Comply with conditions as stated in Standard Acquisition Clauses and Conditions

(SACC) Manual.

1.11 CONTRACTOR’S USE OF SITE
A Use of site:

A Exclusive and complete for execution of work.

2 Assume responsibility for assigned premises for performance of this work.

.3 Be responsible for coordination of all work activities on site, including the work of
other contractors engaged by the Departmental Representative.

A4 Provide security of Contractor’'s work site and all Contractors and Subcontractor’s
equipment and material. Secure Contractor’s work site at the end of each work
day.

5 Perform work in accordance with the Contract documents. Ensure work is carried
out in accordance with indicated phasing.

.6 Do not unreasonably encumber site with material or equipment

7 Any area of the Esquimault Graving Dock property to which access is restricted
by sign is a secured or restricted area and shall not be entered.

.8 Do not obstruct access to other areas outside of the Contractor's work site.
Maintain overhead clearances, keep roadways and walkways clear,and maintain
routes for emergency response vehicles.

2 Perform work in accordance with Contract documents. Ensure work is carried out in
accordance with approved schedules.
.3 Do not unreasonably encumber site with material or equipment.
A4 Coordinate work in particular crossover of underground duct banks entering and under
the building.
112 EXAMINATION
A1 Examine site and be familiar and conversant with existing conditions likely to affect work.
1.13 EXISTING SERVICES
A Where Work involves breaking into or connecting to existing services, carry out work as
directed in Section 01 14 00 — Work Restrictions.
2 Record locations of maintained, re-routed and abandoned service lines.
3 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and
Enclosures.
1.14 1L OCATION OF EQUIPMENT AND FIXTURES
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A Location of equipment, fixtures and outlets indicated or specified are to be considered as

approximate.

2 Locate equipment, fixtures and distribution systems to provide minimum interference and
maximum usable space, and in accordance with manufacturer's recommendations for
safety, access and maintenance.

3 Inform Departmental Representative at least 48 hours prior to impending installation and
obtain approval for actual location.

4 Submit field drawings or shop drawings to indicate the relative position of various
services and equipment when required by the Departmental Representative and/or as
specified.

1.15 CUTTING AND PATCHING

A Cut existing surfaces as required to accommodate new work.

2 Remove items so shown or specified.

3 Do not cut, bore, or sleeve load-bearing members.

A4 Make cuts with clean, true, smooth edges. Make patches inconspicuous in final
assembly.

5 Fit work airtight to pipes, sleeves, ducts and conduits.

.6 Conceal pipes, ducts and wiring in raised floors (if any), wall and ceiling construction of

finished areas except where indicated otherwise.

7 Patch and make good surfaces cut, damaged or disturbed, to Departmental
Representative's approval. Match existing material, colour, finish and texture.

.8 Making good is defined as matching construction and finishing materials and the adjacent
surfaces such that there is no visible difference between existing and new surfaces when
viewed from 1.5 metres in ambient light, and includes painting the whole surface to the
next change in plane.

1.16 SETTING OUT OF WORK
1 Assume full responsibility for and execute complete layout of work to locations, lines and
elevations indicated.

2 Provide devices needed to lay out and construct work.

3 Supply such devices as templates required to facilitate Departmental Representative's
inspection of work.

1.17 ACCEPTANCE OF SUBTRADES
1 Each trade shall examine surfaces prepared by others and job conditions which may
affect his work, and shall report defects to the General Contractor. Commencement of
work shall imply acceptance of prepared work or substrate surfaces.

1.18 QUALITY OF WORK
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A Ensure that quality workmanship is performed through use of skilled tradesmen, under

supervision of qualified journeyman.

2 The workmanship, erection methods and procedures to meet minimum standards set out
in the National Building Code of Canada 2010 and Construction Standards as specified
herein.

3 In cases of dispute, decisions as to standard or quality of work rest solely with the

Departmental Representative, whose decision is final.

1.19 WORKS COORDINATION
A Coordinate work of sub-trades:
A1 Designate one person to be responsible for review of contract documents and
shop drawings and managing coordination of Work.

2 Convene meetings between subcontractors whose work interfaces and ensure
awareness of areas and extent of interface required.
A1 Provide each subcontractor with complete plans and specifications for Contract,
to assist them in planning and carrying out their respective work.
2 Develop coordination drawings when required, illustrating potential interference
between work of various trades and distribute to affected parties.
A Pay particularly close attention to overhead work above ceilings and
within or near to building structural elements.
2 Identify on coordination drawings, building elements, services lines,
rough-in points and indicate location services entrance to site.
3 Facilitate meeting and review coordination drawings. Ensure
subcontractors agree and sign off on drawings.
A4 Publish minutes of each meeting.
5 Plan and coordinate work in such a way to minimize quantity of service
line offsets.
.6 Submit copy of coordination drawings and meeting minutes to

Departmental Representative for information purposes.

.3 Submit shop drawings and order of prefabricated equipment or rebuilt components only
after coordination meeting for such items has taken place.

A4 Work cooperation:
A Ensure cooperation between trades in order to facilitate general progress of
Work and avoid situations of spatial interference.
2 Ensure that each trade provides all other trades reasonable opportunity for

completion of Work and in such a way as to prevent unnecessary delays, cutting,
patching and removal or replacement of completed work.

3 Ensure disputes between subcontractors are resolved.

A4 Departmental Representative is not responsible for, or accountable for extra
costs incurred as a result of Contractor's failure to coordinate Work.

5 Maintain efficient and continuous supervision.

1.20 APPROVAL OF SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
A In accordance with Section 01 33 00, submit the requested shop drawings, product data,
MSDS sheets and samples indicated in each of the technical Sections.

2 Allow sufficient time for the following:
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Review of product data.

Approval of shop drawings.

Review of re-submission.

Ordering of approved material and/or products. Refer to individual technical
sections of specifications.

NwiNk

121 PROJECT MEETINGS
A Contractor shall arrange project meetings and assume responsibility for setting times and
distributing minutes. Meeting frequency should be at a minimum of once every 2 weeks
throughout the contract period.

2 The contractor shall record the meeting minutes and distribute meeting agenda 5 days
prior to the meeting to Departmental Representative and all other parties as directed by
Departmental Representative for review.

3 Meeting room will be provided by EGD in one of their facilities on site.

1.22 TESTING AND INSPECTION

A1 Particular requirements for inspection and testing to be carried out by testing service or
laboratory approved by the Departmental Representative are specified in Sections 01 45
00.
2 The Contractor will appoint and pay for the services of testing agency or testing
laboratory as specified, and where required for the following:
A1 Inspection and testing required by laws, ordinances, rules, regulations or orders
of public authorities.
2 Inspection and testing performed exclusively for Contractor's convenience.
3 Testing, adjustment and balancing of mechanical and electrical equipment and
systems.
A1 Mill tests and certificates of compliance.
2 Tests specified in the contract documents to be carried out by Contractor

which may be under the Departmental Representative's supervision.

.3 Within 15 working days after Contract award provide a list of proposed testing services or
testing laboratories for Departmental Representative’s approval.

A4 The Departmental Representative may require, and pay for, additional inspection and
testing services not included in paragraph 1.22.2.

5 Where tests or inspections by designated testing laboratory reveal work is not in
accordance with the Contract requirements, Contractor shall pay costs for additional tests
or inspections as the Departmental Representative may require to verify acceptability of
corrected work.

.6 Contractor shall furnish labour and facilities to carry out specified testing and notify
Departmental Representative in advance of planned testing.

7 Where materials are specified to be tested, deliver representative samples in required
guantity to testing laboratory.

.8 Pay costs for uncovering and making good work that is covered before required
inspection or testing is completed and approved by Departmental Representative.
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9 Provide Departmental Representative with digital copy of testing laboratory reports as

soon as they are available.

1.23 RELICS & ANTIQUITIES

A Relics and antiquities and items of historical or scientific interest shall remain property of
Department. Protect such articles and request directives from Departmental
Representative.

2 Give immediate notice to Departmental Representative if evidence of archaeological

discoveries are encountered during excavation/construction, and await Departmental
Representative’s written instructions before proceeding with work in this area.

1.24 SECURITY CLEARANCES
A Personnel employed on this project will be subject to security check. Obtain requisite
clearances, as instructed, for each individual required to enter the premises.

2 Personnel will need to obtain security clearance at start of project and be provided with a
pass which must be worn at all times.

3 Contractor shall be fully responsible for securing the premises and its contents
throughout construction period.

1.25 SURVEYING

A1 All construction layout and final accurate construction records shall be the responsibility
of the contractor and shall be set by a licensed land surveyor in the Province of British
Columbia..

2 Contractor to submit name of licensed land surveyor to Departmental Representative

during first project meeting (startup meeting).

3 Contractor to provide survey data in accordance with EGD Standards for Survey (See
Appendix F).

126 AS-BUILT DOCUMENTS
A1 The Departmental Representative will provide 5 sets of drawings and 5 sets of
specifications, including 1 set of drawings and specification for “as-built” purposes.

2 Keep one set of current white prints of all contract drawings and all addenda, revisions,
clarifications, change orders, and reviewed shop drawings in the site office; and have
them available at all times for inspection by the Consultant.

3 As the Work progresses, maintain accurate records to show all deviations from the
Contract documents. Note on as-built specifications, drawings and shop drawings as
changes occur.

A4 Provide accurate as-built drawings by a qualified professional surveyor identifying the
various elements shown on the drawings in the requested format.

5 At completion of the Work, transfer all deviations, including those called up by addenda,
revisions, clarifications, shop drawings and change order, to a set of Issued for
Construction drawings. Submit the ‘red-marked’ as-built set to the Departmental
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Representative in hard copy with contractor’s review stamp and date confirming that the
set submitted are a true record of “as-built” information.

.6 Refer to Section 01 78 00 — Close-out Submittals.

1.27 CLEANING
A Refer to Section 01 74 11 - Cleaning.

1.28 DUST CONTROL
A Provide temporary dust tight screens or partitions to localize dust generating activities,
and for protection of workers, finished areas of work and public.

2 Protect furnishings and equipment within work area with 0.102 mm thick polyethylene film
during construction. Remove film during non- construction hours and leave premises in
clean, unencumbered and safe manner for normal daytime function.

.3 Maintain and relocate protection until such work is complete.
1.29 ENVIRONMENTAL PROTECTION

A Prevent extraneous materials from contaminating air beyond construction area, by
providing temporary enclosures during work.

2 Do not dispose of waste or volatile materials into water courses, storm or sanitary
sewers.

3 Ensure proper disposal procedures in accordance with all applicable territorial
regulations.

4 Refer to other sections and Appendix H for site specific environmental requirements and

risk management procedures.

1.30 MAINTENANCE MATERIALS, SPECIAL TOOLS AND SPARE PARTS
A Specific requirements for maintenance materials, tools and spare parts are specified in
individual technical sections of specifications.

131 ADDITIONAL DRAWINGS
A The Departmental Representative may furnish additional drawings for clarification. These
additional drawings have the same meaning and intent as if they were included with
drawings referred to in the Contract Documents.

2 Departmental Representative will furnish up to a maximum of five (5) sets of Contract
Documents for use by the Contractor at no additional cost. Should more than five (5) sets
of documents be required, the Departmental Representative can provide them at
additional cost.

1.32  BUILDING SMOKING ENVIRONMENT

A Smoking within the building and within 7.5m of all air intakes is not permitted.
2 A ‘No Smoking’ sign to be put up by Contactor at the project area.
3 Smoking is only allowed in designated locations within EGD. “Designated Smoking

Areas” are at the discretions of the Director of EGD and Departmental Representative.
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1.33 SYSTEM OF MEASUREMENT
A The metric system of measurement (SI) will be employed on this Contract.

1.34 FAMILIARIZATION WITH SITE
A Before submitting tender, visit site as indicated in tender documents and become familiar
with all conditions likely to affect the cost of the work.

1.35 SUBMISSION OF TENDER
A1 Submission of a tender is deemed to be confirmation of the fact that the Tenderer has
analyzed the Contract documents and inspected the site, and is fully conversant with all
conditions.

1.36 COST BREAKDOWN
A1 Before submitting the first progress claim, submit a breakdown of the Contract price in
detail as directed by the Departmental Representative and aggregating Contract price.
After approval, the cost breakdown will form the basis of progress payments.

2 Within 10 days after award of contract, provide a monthly cash flow projection for the
whole contract period in detail as directed by Departmental Representative. Contractor
should provide a monthly update of the cash flow projection according to the actual work
schedule and progress payment submitted.

1.37 SUBSTANTIAL COMPLETION
A Substantial completion includes commissioning and functional use of the project in
addition to the requirements under other terms and conditions of the contract listed in the
Standard Acquisition Conditions and Clauses.

END OF SECTION 01 11 55
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1.0 GENERAL
1.1 FACILITY OPERATIONS AND SECURITY PROCEDURES
A All construction staff shall become thoroughly familiar with and abide by all provisions
and requirements of Esquimalt Graving Dock’s Operations, Safety and Security

Procedures and Restrictions.

A The parking area(s) to be used by construction employees will be designated by
the Director of EGD. Parking in other locations will be prohibited and vehicles
may be subject to removal.

2 Speed limits are posted on site. Failure to abide by site speed limits may result in
removal of employee and vehicle from site.

3 EGD is under surveillance at all times on closed circuit TV. All activities are
monitored internally for security purposes. All construction staff should be
advised that they are being recorded.

A4 Director of EGD may require photographs to be taken for construction
identification badges used to access the site.

5 EGD enforces a zero tolerance policy for the following misbehavior:

A1 Appear to be under the influence of alcohol, drugs or narcotics.
2 Behave in an unusual or disorderly manner.
3 In possession of contraband.
2 Cooperate with and coordinate construction/demolition activities with Esquimalt Graving

Dock.

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 Federal, municipal, provincial and other

Provide hoarding, and scaffolding plan for Departmental Representative to review 5
business days prior to installation.

Refer to Appendix K of this specification for designated Site Access, Site Office and

Refer to Appendix L of this specification for emergency access route to be maintained.

1.2 ACCESS AND EGRESS
A1
regulations.
2
3
Laydown Area.
4
1.3 USE OF SITE AND FACILITIES

A

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

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

Where security is reduced by work, provide temporary means to maintain security as per
Departmental Representatives direction.

Closures: protect work temporarily until permanent enclosures are completed.
The whole dockyard will be occupied by the public, government staff and other PWGSC

construction contractors and other dock lease operations during entire construction
period.
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.6 Coordinate with Departmental Representative in scheduling operations to minimize

conflict and to facilitate use of space.

1.4 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING
A1 Execute work with least possible interference or disturbance to Esquimalt Graving Dock’s
operations, occupants, and normal use of existing South Substation, Compressor and
Standby Generator Buildings. Arrange with Departmental Representative to facilitate
execution of work.

15 EXISTING SERVICES SHUT DOWNS
A1 Notify Departmental Representative and utility companies of any intended interruption of
services. Obtain applicable permission as required.

2 Where Work involves breaking into or connecting to existing services, give Departmental
Representative 4 weeks of notice for necessary interruption of civil, 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.

A Optimize and plan shut-downs so that services are restored in time for normal
facility operation hours. Coordinate all shut-downs with utility providers and
facility users.

1 EGD will expect complete South Side wide electrical shut downs (2 or
more) and shorter partial South Side electrical shutdowns (possibly 5 to
10 or more).

2 For shut downs during the migration of loads that will affect air services

and the dock pumping and other dock lease operations, contractor to
transfer one load at a time to mitigate interruptions.

.3 The Contractor shall give priority to the installation, testing, and
commissioning of the new plant in such a way as to minimize or eliminate
site-wide shutdowns during this project.

4 Shut down will be required for Domestic Water System for new piping tie-
ins.

5 Shut down will be required for new tie-in for 100 u/g Sanitary Sewer.

.6 Shut down will be required for new tie-in for 150 u/g Storm Sewer.

7 Shut down of existing exhaust fan in the adjacent existing sub-station

when installing new sheet metal work for re-ducting existing exhaust
discharge up to roof

.8 Limit the down time for each mechanical and plumbing system shut down
item 4 to 7 above to a few hours and maximum one day.
.9 Review the foregoing shutdown requirements; submit within the Project

Schedule suggested time and duration for any planned outages. The
Departmental Representative will review the proposed schedule and may
stipulate changes. Any such changes, modifications, or revisions shall
not be the basis for any extra claim.

.10 After review of draft schedule, contractor to submit firm time and duration
for each outage required. Include all input from the Departmental
Representative as described above.

A1 Shutdowns or disruptions to standby power on the South Side are
expected. These shutdowns are to be closely coordinated with the
Departmental Representative to ensure that appropriate backup
measures are taken in the event of a utility failure.
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2 Contractor shall be held responsible for damages to facility equipment as the
result of service shut-downs.
3 Contractor shall be held responsible for any and all unscheduled shut-downs of
building utilities and services.
A4 Contractor will not be allowed to connect to Departmental Representative’s
existing data and communication services.
5 Submit a “Fire Alarm Bypass” request to Departmental Representative 3 working
days in advance for approval.
.6 Obtain permission from Departmental Representative for access to restricted
areas outside the construction zones 5 working days in advance.
3 Provide for personnel and vehicular traffic (if required) and barricade or walkway

delineation for personnel walkways.

4 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and
Enclosures.

1.6 BUILDING SMOKING ENVIRONMENT

1 Comply with smoking restrictions. Smoking is not permitted within Esquimalt Graving

Dock.

1.7 NOISE CONTROL

1 Comply with applicable provincial by-law for noise control.

END OF SECTION 01 14 00
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1.0 GENERAL
A1 This section includes the following:
A Coordination of Work under administration of Departmental Representative.
2 Scheduled Pre-construction and Site meetings.
3 Project planning and construction schedule.
4 Site progress monitoring and control.

11 DESCRIPTION
A Coordinate and manage construction schedule, submittals, use of site, temporary utilities,
construction facilities, quality control program, and construction Work, with progress of
Work of subcontractors, other contractors and Departmental Representative.

1.2 PRE-CONSTRUCTION MEETING
A Pre-construction Meeting:
A Within 10 days after award of Contract, Departmental Representative will arrange
pre-construction meeting.
2 Departmental Representative, Contractor and members of EGD Project

Management Office (PMO) will be in attendance.

.3 Departmental Representative will establish time and location of meeting and notify
parties concerned.

4 The Departmental Representative will chair the meeting, record minutes and issue
minutes to all attendees.

1 Agenda of meeting is generally as follows:

1 Project team introductions including main construction personnel,
PWGSC personnel, EGD and consultants.
2 Communication protocol for submittals.
.3 Start date on site.
4 EGD security requirements.
5 Construction Organization and Start-up:

A1 Comply with Departmental Representative’s allocation of mobilization
areas of site; for access, traffic, and parking facilities.

2 During construction coordinate use of site and facilities through
Departmental Representative’s procedures for intra-project
communications: Submittals, reports and records, schedules, coordination
of drawings, recommendations, and resolution of ambiguities and

conflicts.

3 Comply with instructions of Departmental Representative for use of
temporary utilities and construction facilities.

4 Coordinate layout of construction barrier with Departmental
Representative.

1.3 PROJECT PLANNING
A Plan construction activities, submittals and field reviews ahead of time for efficient and
effective management to ensure timely completion of project.
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14 SCHEDULES
A Submit preliminary construction schedule to Departmental Representative 10 days after
contract award and prepare for review during Pre-Construction meeting.

2 After review, revise and resubmit schedule. Submit final full schedule within 2 weeks after
Pre-Construction meeting.

3 During progress of Work revise and resubmit with the monthly progress payment draw to
the Departmental Representative.

15 CONSTRUCTION SITE MEETINGS
1 During course of Work and prior to project completion, Departmental Representative will
request Construction Site Meetings as required.

2 Contractor will record minutes of meetings and circulate to attending parties and affected
parties not in attendance.

.3 Agenda to include following:
A Review, approval of minutes of previous meeting.
2 Review of Work progress since previous meeting.
3 Field observations, problems, conflicts.
4 Review of Health and Safety including any incidents, near misses, and WorkSafe

BC visits.
5 Problems which impede construction schedule.
.6 Review of off-site fabrication delivery schedules.
7 Corrective measures and procedures to regain projected schedule.
8 Revision to construction schedule.
9 Progress schedule, during succeeding work period.

.10 Review submittal schedules: expedite as required.

A1 Update of Red Line As-Built Drawings.

12 Maintenance of quality standards.

13 Review proposed changes for effect on construction schedule and on completion
date.

.14 Other business.

1.6 WALK THROUGH FIELD REVIEW BY DEPARTMENTAL REPRESENTATIVE

A Departmental Representative will carry out the following:
A Walk-through field review of the work with contractor’s representatives.
2 Preparation and distribution of the Walk-through field review Reports. Reports will

be distributed within 5 days of field review.

1.7 SUBMITTALS
A Submit requests for interpretation of Contract Documents, and obtain instructions through
Departmental Representative utilizing Request for Information (RFI) forms.

2 Process substitutions through Departmental Representative.

3 Deliver closeout submittals for review and inspections, for transmittal to Departmental
Representative.



Project No: R.062548.002 Section 01 31 00

Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC

GENERAL REQUIREMENTS PROJECT MANAGEMENT AND COORDINATION PAGE 3

1.8 CLOSEOUT PROCEDURES
A Notify Departmental Representative when Work is considered Substantially Complete.
Contractor to prepare list of defects, deficiencies and incomplete work prior to inspection
by Departmental Representative. Follow procedures as outlined in Section 01 78 00 —
Closeout Submittals.

2 Accompany Departmental Representative on preliminary inspection to determine items
listed for completion or correction.

3 Comply with Departmental Representative's instructions for correction of items of Work
listed in deficiency list.

A4 Notify Departmental Representative of instructions for completion of items of Work
determined in Departmental Representative's final inspection.

END OF SECTION 01 31 00
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1.0 GENERAL

11 ADMINISTRATIVE
A Schedule and administer site meetings throughout the progress of the work on a regular
basis or at the call of Departmental Representative.

2 Prepare and distribute agenda at least three (3) days prior to the meetings.

3 Distribute written notice of each meeting seven (7) days in advance of meeting date to
Departmental Representative.

4 Meeting space can be held in the meeting room in the EGD administration building or
operation trailer. Book meeting room in advance through Departmental Representative.

5 Preside at meetings.

.6 Record the meeting minutes. Include significant proceedings and decisions. ldentify
actions by parties.

7 Reproduce and distribute copies of minutes within five (5) days after meetings and
transmit to meeting participants and affected parties not in attendance, Departmental
Representative and Consultants.

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

1.2 PRE — CONSTRUCTION MEETING
A Within 15 days after award of Contract: Departmental Representative will request a
meeting of parties in contract to discuss and resolve administrative procedures and
responsibilities.

2 Attendance will include, but is not limited to, the Departmental Representative, members
of the EGD Project Management Office (PMO) and Contractor.

.3 Departmental Representative to establish time and location of preconstruction meeting,
Contractor to notify parties concerned a minimum of 4 working days before meeting.

4 Departmental Representative will chair the meeting, record minutes and issue minutes.
5 Agenda to include:
1 Introduction of official representative of participants in the Work.
2 Start date on site.
3 Communication Protocol for submission of shop drawings, samples, colour chips.
Submit submittals in accordance with Section 01 33 00 - Submittal Procedures.
4 Requirements for temporary facilities, site sign, offices, storage sheds, utilities,
fences in accordance with Section 01 51 00 - Temporary Utilities.
5 EGD Security requirements.
.6 Site safety in accordance with Section 01 56 00 - Temporary Barriers and
Enclosures, Section 01 35 33 — Health and Safety Requirements.
7 Communication Protocol for proposed changes, change orders, procedures,

approvals required.
.8 Owner’s Work.
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.9 Record drawings in accordance with Section 01 78 00 - Closeout Submittals.
.10 Maintenance manuals in accordance with Section 01 78 00 - Closeout
Submittals.
A1 Take-over procedures, acceptance, warranties in accordance with Section
01 78 00 - Closeout Submittals.
12 Monthly progress claims, administrative procedures, photographs, hold backs.
.13 Appointment of inspection and testing agencies or firms being submitted for

Review of Surveyor.

1.3 PROGRESS MEETINGS

A During course of Work and two weeks prior to Project Completion, schedule progress
meetings bi-weekly.

2 Attendance to include but is not limited to Departmental Representatives, members of the
EGD Project management Office (PMO) and Contractor.

.3 Contractor responsible to record minutes of meetings and circulate to attending parties
and affected parties not in attendance within five (5) days after meeting.

4 Record next meeting dates in the meeting minutes or notify parties minimum of seven (7)
days in advance for other ad-hoc meetings.

5 Agenda to include, at a minimum, the following:

A
2

wCoNOU MW

.10
A1
12
13
.14

END OF SECTION 01 31 19

Review, approval of minutes of previous meeting.

Review of Health and Safety including any incidents, near misses, and WorkSafe
BC visits.

Review of Work progress since previous meeting.

Coordination discussions with EGD..

Construction schedule review.

Review of off-site fabrication delivery schedules.

Corrective measures and procedures to regain projected schedule.
Request for Information (RFI) log review.

Engineering Disciplines Reviews.

A Architectural

2 Structural

3 Mechanical

4 Electrical

5 Civil

Change order log review.

Review submittal schedule.

Review updated as built.

Review and resolve site issues.

New business.
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1.0 GENERAL

1.1 DEFINITIONS

A

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

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

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

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

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

Master Plan: summary-level schedule that identifies major activities and key milestones.
Milestone: significant event in project, usually completion of major deliverable.

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

Project Planning, Monitoring and Control System: overall system operated by
Departmental Representative to enable monitoring of project work in relation to
established milestones.

1.2 REQUIREMENTS

A

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

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

Limit activity durations to maximum of approximately 15 working days, to allow for
progress reporting.

Ensure that it is understood that Award of Contract or time of beginning, rate of progress,
Interim Certificate and Final Certificate as defined times of completion are of essence of
this contract.
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5 Clearly show sequence and interdependence of construction activities and indicate:

A1 Start and completion of all items of Work, their major components and interim
milestones completion dates.

2 Activities for procurement, delivery, installation and completion of each major
piece of equipment, materials and other supplies, including:

A Time for submittals, re-submittal and review.
2 Time for fabrication and delivery of manufactured products for Work.
3 Interdependence of procurement and construction activities.

3 Include sufficient detail for project activities to assure adequate planning and
execution of work. Activities should generally range in duration from 3 to 15 days
each.

4 Provide level of detail for project activities such that sequence and

interdependency of Contract tasks are demonstrated to allow coordination and
control of project activities. Show continuous flow from left to right.

5 Ensure activities with no float are calculated and clearly indicated on logical CPM
construction network system as being whenever possible, continuous series of
activities throughout length of project to form critical path.

1.3 SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit to Departmental Representative within 28 working days after Award of Contract
Project schedule in form of Bar (GANTT) Chart for planning, monitoring and reporting of
project progress.
1.4 REVIEW OF THE SCHEDULE
A Allow 10 working days for Departmental Representative to review proposed schedule.
Make necessary changes to proposed schedule within 5 days.
2 Submit letter ensuring the schedule has been prepared in coordination with major
subcontractors and suppliers.
3 Promptly provide additional information to validate practicability of schedule as required
by Departmental Representative.
4 Submittal of Schedule indicates that it meets Contract Requirements and will be executed
generally in sequence.
1.5 COMPLIANCE WITH SCHEDULE

A

2

Comply with reviewed schedule.

Proceed with significant changes and deviations from schedule sequence of activities
which cause delay only after review by Departmental Representative.

Identify activities that are behind schedule and causing delay. Provide recovery plan and
schedule to regain slippage.

A Recovery plan and schedule must include:
A An increase of personnel on the site for effective activities or work
packages.
2 An increase in materials and equipment.
3 Additional work shifts, longer hours.

4 Resource loaded schedule indicating the items noted above.
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1.6 PROJECT SCHEDULE

A

2

Develop detailed Project Schedule derived from Master Plan.

Ensure detailed Project Schedule that shows milestone and activity types and expand
from the following items:

Award.

Shop Drawings, Samples and Approvals.

Permits.

Mobilization.

Mock-ups and Approvals.

Procurement.

Construction.

Installation.

Site Works.

Training.

Shutdowns for systems indicated in Section 01 14 00 1.5 Existing Services Shut
Downs.

Commissioning.

RPRroo~NOUhwWN R
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1.7 PROJECT SCHEDULE REPORTING

A

On an ongoing basis, schedule on job site must show “progress to date”. Arrange
participation on and off site of subcontractor and suppliers, as and when necessary, for
purpose of network planning, scheduling, updating and progress monitoring. Inspect
Work with Departmental Representative at least once monthly to establish progress on
each current activity shown on applicable networks.

Maintain a daily log of progress of the work:
1 Submit daily force report to Departmental Representative daily prior to noon the
following day indicating:

A Total number of personnel on site.

2 Major subcontractors on site listed by trade.

3 Major equipment on site, i.e. excavators, cranes, drills.

4 Concrete volumes.

5 Visitors to site.

.6 Weather

7 Documents required from Departmental Representative to Contractor to
maintain.

Perform schedule update monthly dated on last working day of the month. Update to
reflect activities completed to date, activities in progress, logic and duration changes.

Do not automatically update actual start and finish dates by using default mechanisms
found in project management software.

Requirements for monthly progress monitoring and reporting are basis for progress
payment request.

Submit monthly schedule updates with the progress payment request.

Submit monthly written reports based on schedule, showing Work to Date performed,
comparing work progress planned and presenting current forecasts. Report must
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summarize progress, defining problem areas and anticipated delays with respect to Work
Schedule, and critical paths. Explain alternatives for possible schedule recovery to
mitigate any potential delay. Include in report:

A
2

3
4

Description of progress made.

Pending items and status of: Permits, shop drawings, samples, mockups,
deliveries, change orders, possible time extension.

Status of Contract Completion Date and Milestones.

Current and Anticipated problem areas, potential delays and corrective
measures.

.8 Submit weekly 3 week look ahead schedule to Departmental Representative on each
Friday of the Week indicating the planned tasks of the next three week period.

1.8 PROJECT MEETINGS

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

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

END OF SECTION 01 32 16.07
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1.0 GENERAL

1.1 ADMINISTRATIVE
A1 Submit to Departmental Representative submittals listed for review. Submit promptly and
in orderly sequence to not cause delay in Work. Failure to submit in ample time is not
considered sufficient reason for extension of Contract Time and no claim for extension by
reason of such default will be allowed.

2 Do not proceed with Work affected by submittal until review is complete.

3 Present shop drawings, product data, samples and mock-ups in SI Metric units.

4 Where items or information is not produced in SI Metric units converted values are
acceptable.

5 Review submittals prior to submission to Departmental Representative. This review

represents that necessary requirements have been determined and verified, or will be,
and that each submittal has been checked and 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.

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

7 Verify field measurements and affected adjacent Work are coordinated.

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

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

.10 Keep one reviewed copy of each submission on site.
A1 Do not proceed with work until relevant submissions are reviewed by Departmental
Representative.

1.2 SHOP DRAWINGS AND PRODUCT DATA
A 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.

2 When specified in the Contract document, submit drawings stamped and signed by
professional engineer registered or licensed in Province of British Columbia of Canada.

3 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.
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4 Allow 10 days for Departmental Representative's review of each submission, unless

noted otherwise.

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

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

7 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.

.8 Submissions include:
A Date and revision dates.
2 Project title and number.
3 Name and address of:
A Subcontractor.
2 Supplier.
3 Manufacturer.
4 Contractor's stamp, signed by Contractor's authorized representative certifying

approval of submissions, verification of field measurements and compliance with
Contract Documents.
5 Details of appropriate portions of Work as applicable:
A Fabrication.
2 Layout, showing dimensions, including identified field dimensions, and
clearances.
Setting or erection details.
Capacities.
Performance characteristics.
Standards.
Operating weight.
Wiring diagrams.
Single line and schematic diagrams.
0 Relationship to adjacent work.

RPOONOD U™ W

.9 After Departmental Representative's review, distribute copies.

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

A1 Submit electronic copies of product data sheets or brochures for requirements requested
in specification Sections and as requested by Departmental Representative where shop
drawings will not be prepared due to standardized manufacture of product.
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12 Submit electronic copies of test reports for requirements requested in specification
Sections and as requested by Departmental Representative.
A Report signed by authorized official of testing laboratory that material, product or

system identical to material, product or system to be provided has been tested in
accord with specified requirements.
2 Testing must have been within 3 years of date of contract award for project.

.13 Submit electronic copies of certificates for requirements requested in specification

Sections and as requested by Departmental Representative.

A 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.

14 Submit electronic copies of manufacturers instructions for requirements requested in
specification Sections and as requested by Departmental Representative.
1 Pre-printed material describing installation of product, system or material,
including special notices and Material Safety Data Sheets concerning
impedances, hazards and safety precautions.

.15 Submit copies of Manufacturer's Field Reports for requirements requested in specification
Sections and as requested by Departmental Representative.

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

17 Submit electronic copies of Operation and Maintenance Data for requirements requested
in specification Sections and as requested by Departmental Representative.

.18 Delete information not applicable to project.
.19 Supplement standard information to provide details applicable to project.
.20 If upon review by Departmental Representative, no errors or omissions are discovered or

if only minor corrections are made, electronic 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.

.21 The review of shop drawings by Departmental Representative is for sole purpose of
ascertaining conformance with general concept.

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

2 Without restricting generality of foregoing, Contractor is responsible for
dimensions to be confirmed and correlated at job site, for information that
pertains solely to fabrication processes or to techniques of construction and
installation and for co-ordination of Work of sub-trades.
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.22 Shop drawings format larger than 11” x17” (275mm x 430mm) must be submitted with
hardcopies together with electronic format. Submit sufficient copies such that
Departmental Representative will keep 5 copies plus contractor’s distribution and
maintenance manual.

.23 Electronic submissions will only be reviewed and returned electronically. No hardcopies
will be returned to contractor.

.24 All electronic submissions to be uploaded to Document Control System Collaborative site
hosted by PWGSC. Contractor will be responsible for becoming familiar with and utilizing
the system.

1.3 SAMPLES
A Submit for review samples in duplicate as required in respective specification Sections.
Label samples with origin and intended use.

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

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

4 Where colour, pattern or texture is criterion, submit full range of samples.
5 Adjustments made on samples by Departmental Representative are not intended to
change Contract Price. If adjustments affect value of Work, state such in writing to

Departmental Representative prior to proceeding with Work.

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

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

1.4 MOCK-UPS
1 Erect mock-ups in accordance with 01 45 00 - Quality Control.

1.5 PHOTOGRAPHIC DOCUMENTATION
A Submit electronic copy of colour digital photography in jpg format, standard resolution
monthly with progress statement and as directed by Departmental Representative.

2 Project identification: name and number of project and date of exposure indicated.

3 Viewpoints and their locations as reasonably determined by Departmental
Representative.

4 Provide photographic documentation of adjacent existing conditions prior to

commencement of construction for determining and accidental damage as a result of
contractor’s work.
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5 Frequency of photographic documentation: monthly as directed by Departmental
Representative.
A Upon completion of: demolition, framing and services before concealment of

Work, and as directed by Departmental Representative.

1.6 CERTIFICATES AND TRANSCRIPTS
A1 Submit electronic copies of test results and inspection reports required as noted in each
section of specifications.

END OF SECTION 01 33 00
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1.0 REFERENCES

A Canada Labour Code: Part 11-Occupational Health and Safety

2 Canada Occupation Health and Safety Regulations

3 Canadian Environmental Protection Act, S.C.

4 Controlled Products Regulations

5 Inter-provincial Movement of Hazardous Waste Regulations

.6 National Fire Code of Canada

7 Transportation and Dangerous Goods Act

.8 Canadian Council of Ministers of the Environment (CCME) Documentation.

.9 Canadian Council of Ministers of the Environment. Canada-Wide Standards for

Petroleum Hydrocarbons (PHCs) in Soil.
.10 Land Development Guidelines for the Protection of Aquatic Habitat. DFO and MOE.
A1 All other federal and provincial acts, regulations, guidelines and standards as applicable

to the Work.

1.1 SUBMITTALS

A

2

Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

Submittals for Progress Meetings: make submittals at least 24 hours prior to scheduled

progress meetings as follows:

A Updated progress schedule detailing activities. Include review of progress with
respect to previously established dates for starting and stopping various stages
of Work, major problems and action taken, injury reports, equipment breakdown,
and material removal.

2 Copies of transport manifests, trip tickets, and disposal receipts for waste
materials removed from work area, and for materials brought onto the site.
3 Summary (to the date of Progress Meeting) of all waste materials removed from

work area, and for materials brought onto the site.

Site Layout: within 5 days after date of Notice to Proceed and prior to mobilization to site,
submit site layout drawings showing existing conditions and facilities, construction
facilities and temporary controls provided by Contractor including following:

A Equipment and personnel decontamination areas.

2 Means of ingress, egress and temporary traffic control facilities. Refer to Section
01 56 00 - Temporary Barriers and Enclosures for traffic control.

3 Equipment and material staging areas.

4 Soil stockpile areas.

5 Exclusion Zones and other zones specified in Contractor's site-specific Health

and Safety Plan.

Provide documentation that disposal facilities have the required authorization and
approval to accept the classes of material encountered at the site.



Project No: R.062548.002 Section 01 35 13.43
Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC SPECIAL PROCEDURES FOR
GENERAL REQUIREMENTS CONTAMINATED SITES PAGE 2
1.2 REGULATORY REQUIREMENTS
A Provide erosion and sediment control in accordance with Section 01 35 43 —
Environmental Procedures.
2 Comply with federal, provincial, and local anti-pollution laws, ordinances, codes, and
regulations when disposing of waste materials, debris, and rubbish.
3 Provide evidence that disposal facilities have the required authorization and approval to
accept the classes of material encountered at the site.
4 Work to meet or exceed minimum requirements established by federal, provincial, and
local laws and regulations which are applicable.
5 Contractor: responsible for complying with amendments as they become effective.
.6 In event that compliance exceeds scope of work or conflicts with specific requirements of

contract notify Departmental Representative immediately.

1.3 SEQUENCING AND SCHEDULING

A Do not commence Work involving contact with potentially contaminated materials until

decontamination facilities are operational and approved by Departmental Representative.
14 EQUIPMENT DECONTAMINATION FACILITY

A Prior to commencing work involving equipment contact with potentially contaminated
materials, construct equipment decontamination facility.

2 Provide, operate, and maintain necessary equipment, pumps, and piping required to
collect and contain equipment decontamination wastewater and sediment and transfer
materials to approved storage facilities.

15 SOIL STOCKPILING FACILITIES

A Provide, maintain, and operate storage/stockpiling facilities as required. Locate stockpiles
to minimize handling. Location to be coordinated with and approved by Departmental
Representative.

2 Install 6-mil polyethylene liner below proposed stockpile locations to prevent contact
between stockpile material and ground.

3 Equip facility with tarps capable of covering all stockpiled material until Departmental
Representative advises Contractor to dispose of material off site.

4 Contractor will ensure that stockpiled material not being actively added to is covered with
tarps and these are secured so they do not blow off. Any stockpiles not fully covered by
tarps must be fixed immediately.

1.6 DRUMS
A Storage of Liquid Waste: 200 L steel drums meeting Transportation and Dangerous

Goods Act, closable lids, complete with labels for marking contents and date filled.
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1.7 VEHICULAR ACCESS AND PARKING
A Maintenance and Use:

A Prevent contamination of access roads or other areas of the site not within the
work area as defined by the Contractor and Departmental Representative.
Immediately scrape up debris or material from access roads if it is suspected to
be contaminated as determined by Departmental Representative; transport and
place into designated area approved by Departmental Representative. The roads
shall be kept free of dust and debris - cost of road cleaning is incidental to the
work. Washing down roads to storm drains is not permitted.

2 Departmental Representative may collect soil samples for chemical analyses
from traveling surfaces of constructed and existing access routes prior to, during,
and upon completion of Work. Excavate and dispose of clean soil contaminated
by Contractor's activities at no additional cost to PWGSC.

1.8 DUST AND PARTICULATE CONTROL
A Execute Work by methods that minimize raising dust.

2 The contractor will provide a formal site specific Dust and Particulate Control Plan to
Departmental Representative for review and approval prior to the initiation of work. This
plan will include an occupational monitoring program that addresses potential
occupational dust & particulate exposures and complies with the applicable regulations.

3 The contractor will maintain monitoring records on site and available for inspection during
the life of the project. These monitoring records will be consolidated and submitted to the
Departmental Representative upon completion of the project.

4 The Contractor, Departmental Representative all have the right to provide stop work
notice or require workers in the active work zone to don a half face respirator. Implement
and maintain dust and particulate control measures immediately on initiation of work.

5 Provide positive means to prevent airborne dust from dispersing into atmosphere. Use
water for dust and particulate control.

.6 Use chemical means for water misting system for dust and particulate control only with
Departmental Representative’s prior written approval.

7 As minimum, use appropriate covers on trucks hauling fine or dusty material. Use
watertight vehicles to haul wet materials.

.8 Prevent dust from spreading to adjacent property sites.

9 Departmental Representative will stop work at any time when Contractor's control of
dusts and particulates is inadequate for wind conditions present at site, or when air
quality monitoring indicates that release of fugitive dusts and particulates into atmosphere
equals or exceeds specified levels, or when adjacent properties complain of dust.

.10 If Contractor's dust and particulate control is not sufficient for controlling dusts and
particulates into atmosphere, stop work. Contractor must discuss procedures that
Contractor proposes to resolve problem. Make necessary changes to operations prior to
resuming excavation, handling, processing, or other work that may cause release of
dusts or particulates.
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1.9 POLLUTION CONTROL

A

Provide methods, means, and facilities to prevent contamination of soil, water, and
atmosphere from discharge of noxious toxic substances and pollutants produced by
construction operations.

Be prepared to intercept, clean up, and dispose of spills or releases that may occur
whether on land or water. Maintain materials and equipment required for cleanup of spills
or releases readily accessible on site.

Promptly report spills and releases potentially causing damage to environment to:

A Departmental Representative.

2 Authority having jurisdiction or interest in spill or release including conservation
authority, water supply authorities, drainage authority, road authority, and fire
department.

3 Owner of pollutant, if known.

4 Person having control over pollutant, if known.

Contractor to ascertain hazards involved, precautions required, and measures used in
cleanup or mitigating action.

Provide spill response materials including containers, adsorbent materials, shovels, and
personal protective equipment. Make spill response materials available at all times in
which hazardous materials or wastes are being handled or transported. Spill response
materials must be compatible with the types of material being handled.

Take immediate action using available resources to contain and mitigate effects on
environment and persons from spill or release.

1.10 EQUIPMENT DECONTAMINATION

A

The contractor will develop a site specific decontamination plan and submit the plan to
the Departmental Representative for review and approval prior to the initiation of work.

Commence work involving equipment contact with potentially contaminated material only
after Equipment Decontamination Facility is operational.

Decontaminate equipment after working in potentially contaminated work areas and prior
to subsequent work or travel on clean areas.

Perform equipment decontamination on all vehicles and equipment that contact impacted
soil.

Collect all washwater for treatment.

All equipment and vehicles must be free of contaminated material and/or soil prior when
entering a “clean zone” at the site. The Departmental Representative reserves the right
to inspect and request additional cleaning of equipment and vehicles if deemed
unacceptable.

Maintain inspection record on site which includes: equipment descriptions with
identification numbers; time and date of decontamination; and name of inspector with
comment stating that decontamination was performed and completed.
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.8 Departmental Representative will have the right to inspect each piece of equipment after

.10

A1

A2

decontamination and prior to removal from site and/or travel on clean areas.
Departmental Representative will have the right to require additional decontamination to
be completed if deemed necessary.

Take appropriate measures necessary to minimize drift of mist and spray during
decontamination including provision of wind screens.

Collect decontamination wastewaters and sediments which accumulate on equipment
decontamination area. Transfer wastewaters to designated wastewater storage tank.

Furnish and equip personnel engaged in equipment decontamination with protective
equipment including suitable disposable clothing, respiratory protection, and face shields.

Have on hand sufficient pumping equipment, of adequate pumping capacity and
associated machinery and piping in good working condition for ordinary emergencies,
including power outage, and competent workers for operation of pumping equipment.
Maintain piping and connections in good condition and leak-free.

1.11  WATER CONTROL

A

.10

A1

The Contractor will develop a site specific Water Management Plan and submit the plan
to the Departmental Representative for review and approval prior to the initiation of work.

Maintain excavations free of water and snow.

Protect site from puddling or running water. Grade site to drain, if required.

Prevent surface water runoff from leaving work areas.

Do not discharge decontaminated water, surface water runoff, or groundwater which may
have come in contact with potentially contaminated material. All waste water must be
directed to storage tanks.

Prevent precipitation from infiltrating or from directly running off stockpiled materials.
Cover stockpiled materials with an impermeable liner during periods of work stoppage

including at end of each working day and as directed by Departmental Representative.

Provide, operate, and maintain necessary equipment appropriately sized to keep
excavations, staging pads, and other work areas free from water or snow.

Contain water from stockpiled materials. Transfer potentially contaminated surface
waters to wastewater storage tanks.

Have on hand sufficient pumping equipment, machinery, and tankage in good working
condition for ordinary emergencies, including power outage, and competent workers for
operation of pumping equipment.

Contain and collect wastewaters and transfer such collected wastewaters to wastewater
storage tanks.

The contractor will be responsible for all sampling and analytical costs associated with
the Water Management Plan.
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1.12 DEWATERING

A Dewater without limitation, excavations and work areas.

2 Sample/analyze water generated from dewatering activities and treat to meet required
discharge or disposal criteria. Sample and analytical procedures are to meet acceptable
regulatory standards.

3 The contractor must obtain written approval from the Departmental Representative prior
to discharging any waters generated from dewatering activities. To gain approval, the
contractor must provide analytical data (including the sampling analytical and sampling
methodology) to support meeting the applicable discharge criteria of the receiving
environment.

A4 The contractor will be responsible for all sampling and analytical costs associated with

1.13

the Dewatering process.

EROSION AND SEDIMENT CONTROL

A

Plan and execute construction/remediation by methods to control surface drainage from
cuts and fills, from borrow and waste disposal areas, from stockpiles, staging areas, and
other work areas. Prevent erosion and sedimentation.

Minimize amount of bare soil exposed at one time. Stabilize disturbed soils as quickly as
practical. Strip vegetation, regrade, or otherwise develop to minimize erosion. Remove
accumulated sediment resulting from construction activity from adjoining surfaces,
drainage systems, and water courses, and repair damage caused by soil erosion and
sedimentation as directed by Departmental Representative.

Provide and maintain temporary measures which may include, silt fences, hay or straw
bales, ditches, geotextiles, drains, berms, terracing, riprap, temporary drainage piping,
sedimentation basins, vegetative cover, dikes, and other construction required to prevent
erosion and migration of silt, mud, sediment, and other debris off site or to other areas of
site where damage might result, or that might otherwise be required by Laws and
Regulations. Make sediment control measures available during construction. Place silt
fences and/or hay or straw bales in ditches to prevent sediments from escaping from
ditch terminations.

Hay or Straw Bale: wire bound or string tied; securely anchored by at least 2 stakes or
rebar’s driven through bale 300 mm to 450 mm into ground; chinked (filled by wedging)
with hay or straw to prevent water from escaping between bales; and entrenched
minimum of 100 mm into ground.

Silt Fence: assembled, ready to install unit consisting of geotextile attached to driveable
posts. Geotextile: uniform in texture and appearance, having no defects, flaws, or tears
that would affect its physical properties; and contain sufficient ultraviolet ray inhibitor and
stabilizers to provide minimum 2-year service life from outdoor exposure. Installation
must be as directed in the document “Land Development Guidelines for the Protection of
Aquatic Habitat”.

Net Backing: industrial polypropylene mesh joined to geotextile at both top and bottom
with double stitching of heavy-duty cord, with minimum width of 750 mm.
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v Posts: sharpened wood, approximately 50 mm square, protruding below bottom of
geotextile to allow minimum 450 mm embedment; post spacing 2.4 m maximum.
Securely fasten each post to geotextile and net backing using suitable staples.

.8 Plan construction procedures to avoid damage to work or equipment encroachment onto
water bodies or drainage ditch banks. In event of damage, promptly take action to
mitigate effects. Restore affected bank or water body to existing condition.

9 Installation:

A Construct temporary erosion control items as indicated. Actual alignment and/or
location of various items as directed by Departmental Representative.

2 Do not construct bale barriers and silt fence in flowing streams or in swales.

3 Check erosion and sediment control measures weekly after each rainfall; during
prolonged rainfall check daily.

A4 Bales and/or silt fence may be removed at beginning of work day, replace at end
of work day.

5 Whenever sedimentation is caused by stripping vegetation, regrading, or other
development, remove it from adjoining surfaces, drainage systems, and
watercourses, and repair damage as quickly as possible.

.6 Prior to or during construction, Departmental Representative may require
installation or construction of improvements to prevent or correct temporary
conditions on site. Improvements may include berms, mulching, sediment traps,
detention and retention basins, grading, planting, retaining walls, culverts, pipes,
guardrails, temporary roads, and other measures appropriate to specific
condition. Temporary improvements must remain in place and in operation as
necessary or until otherwise directed by Departmental Representative.

4 Repair damaged bales, end runs, and undercutting beneath bales.

.8 Unless directed by Departmental Representative, remove temporary erosion and
sediment control devices upon completion of Work. Spread accumulated
sediments to form a suitable surface for seeding or dispose of, and shape area to
permit natural drainage to satisfaction of Departmental Representative. Materials
once removed become property of Contractor.

.10 Do not disturb existing embankments or embankment protection, if present.

A1 Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly
apply corrective measures.

A2 If soil and debris from site accumulate in low areas, storm sewers, roadways, gutters,
ditches, or other areas where in the Departmental Representative’s determination it is
undesirable, remove accumulation and restore area to original condition. This will include
if requested by the Departmental Representative the provision of confirmatory analytical
data of the applicable chemical/physical parameters showing the relevant area has not
be impacted by the contamination from the soil or debris. The contractor will assume all
costs associated with the sampling and analysis associated with this confirmatory
sampling.

A3 The contractor will assume all costs for the disposal of all wastes types created during

the life of the project.
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1.14 PROGRESS CLEANING
A Maintain cleanliness of Work and surrounding site to comply with federal, provincial, and
local fire and safety laws, ordinances, codes, and regulations.

2 Co-ordinate cleaning operations with disposal operations to prevent accumulation of dust,
dirt, debris, rubbish, and waste materials.

1.15 FINAL DECONTAMINATION

A Perform final decontamination of construction facilities, equipment, and materials which
may have come in contact with potentially contaminated materials prior to removal from
site.

2 Perform decontamination as specified to satisfaction of Departmental Representative.

Departmental Representative will direct Contractor to perform additional decontamination
if required. This will include if requested by the Departmental Representative the
provision of confirmatory analytical data of the applicable chemical/physical parameters
showing the relevant area has not be impacted by the contamination from the soil or
debris. The contractor will assume all costs associated with the sampling and analysis
associated with this confirmatory sampling.

1.16 REMOVAL AND DISPOSAL
A Remove surplus materials and temporary facilities from site.

2 Dispose of non-contaminated waste materials, litter, debris, and rubbish off site in
accordance with Section 01 74 19 Waste Management and Disposal.

3 Do not burn or bury rubbish and waste materials on site.

A4 Do not dispose of volatile or hazardous wastes such as mineral spirits, oil, or paint
thinner on to the property.

5 Do not discharge wastes into streams or waterways.
.6 Dispose of following materials at appropriate off-site facility identified by Contractor and
approved by Departmental Representative:
A Debris including excess construction material.
2 Non-contaminated litter and rubbish.
3 Disposable PPE worn during final cleaning.
A4 Lumber from decontamination pads, if necessary.

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

.8 Identify and evaluate recycling and reclamation options as alternatives to land disposal,
such as:
A Hazardous wastes recycled in manner constituting disposal;
2 Hazardous waste burned for energy recovery;
3 Lead-acid battery recycling.
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1.17 RECORD KEEPING
A Maintain bills of ladings for a minimum of 365 days from date of shipment or longer
period required by applicable law or regulation.

END OF SECTION 01 35 13.43
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1.0 GENERAL

1.1 REFERENCES

A Government of Canada.
A Canada Labour Code - Part Il
2 Canada Occupational Health and Safety Regulations.
2 National Building Code of Canada (NBC 2010):
A Part 8, Safety Measures at Construction and Demolition Sites.
3 Canadian Standards Association (CSA as amended):
A CSA Z797-2009 Code of Practice for Access Scaffold
2 CSA S269.1-1975 (R2003) Falsework for Construction Purposes
3 CSA S350-M1980 (R2003) Code of Practice for Safety in Demolition of
Structures
4 Fire Protection Engineering Services, HRSDC:
A FCC No. 301, Standard for Construction Operations.
2 FCC No. 302, Standard for Welding and Cutting.
5 American National Standards Institute (ANSI):
1 ANSI A10.3, Operations — Safety Requirements for Powder-Actuated Fastening
Systems.
.6 Province of British Columbia:
A Workers Compensation Act Part 3-Occupational Health and Safety.
2 Occupational Health and Safety Regulation
7 Current B.C. Electrical Code
.8 EGD Environmental Best Management Practices in Appendix H.

1.2 RELATED SECTIONS

1 Construction Progress Schedule Bar (GANTT) Chart Section 01 32 16.7
2 Submittal Procedures Section 01 33 00

3 Temporary Utilities Section 01 51 00

4 Temporary Barriers Enclosures Section 01 56 00

.5 Asbestos abatement Intermediate Precautions Section 02 82 00.02
.6 Lead Base Paint Abatement Intermediate Precautions  Section 02 83 11

1.3 WORKERS' COMPENSATION BOARD COVERAGE
A Comply fully with the Workers' Compensation Act, regulations and orders made pursuant
thereto, and any amendments up to the completion of the work.

2 Maintain Workers' Compensation Board coverage during the term of the Contract, until
and including the date that the Certificate of Final Completion is issued.
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14 COMPLIANCE WITH REGULATIONS
A PWGSC may terminate the Contract without liability to PWGSC where the Contractor, in
the opinion of PWGSC, refuses to comply with a requirement of the Workers'
Compensation Act or the Occupational Health and Safety Regulations.
2 It is the Contractor's responsibility to ensure that all workers are qualified, competent and

certified to perform the work as required by the Workers' Compensation Act or the
Occupational Health and Safety Regulations.

15 SUBMITTALS

A1 Submit to Departmental Representative submittals listed for review. In accordance with
Section 01 33 00

2 Work effected by submittal shall not proceed until review is complete.

.3 Submit the following:

1 Health and Safety Plan.

2 Copies of reports or directions issued by Federal and Provincial health and safety
inspectors.

3 Copies of incident and accident reports.

4 Complete set of Material Safety Data Sheets (MSDS), and all other
documentation required by Workplace Hazardous Material Information System
(WHMIS) requirements.

5 Emergency Procedures.

A4 The Departmental Representative will review the Contractor's site-specific project Health
and Safety Plan and emergency procedures, and provide comments to the Contractor
within 2 days after Receipt of the plan. Revise the plan as appropriate and resubmit to
Departmental Representative.

5 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 Departmental
Representative.

.6 Submission of the Health and Safety Plan, and any revised version, to the Departmental
Representative is for information and reference purposes only. It shall not:

1 Be construed to imply approval by the Departmental Representative.

2 Be interpreted as a warranty of being complete, accurate and legislatively
compliant.

3 Relieve the Contractor of his legal obligations for the provision of health and
safety on the project.

1.6 RESPONSIBILITY

A Assume responsibility as the Prime Contractor for work under this contract.

2 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.
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3 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 HEALTH AND SAFETY COORDINATOR
A1 The Health and Safety Coordinator must:

A Be responsible for completing all health and safety training, and ensuring that
personnel that do not successfully complete the required training are not
permitted to enter the site to perform work.

2 Be responsible for implementing, daily enforcing, and monitoring the site-specific
Health and Safety Plan.

3 Be on site during execution of work.

1.8 GENERAL CONDITIONS
A Provide safety barricades and lights around work site as required to provide a safe
working environment for workers and protection for pedestrian and vehicular traffic.
2 Ensure that non-authorized persons are not allowed to circulate in designated
construction areas of the work site.

A Provide appropriate means by use of barricades, fences, warning signs, traffic
control personnel, and temporary lighting as required.

2 Secure site at night time as deemed necessary to protect site against entry.

1.9 PROJECT/SITE CONDITIONS

A

.3

The Esquimalt Graving Dock is a dry dock and ship repair facility. It is an industrial site
wherein industrial, manufacturing, fabrication, heavy construction, and like works are
conducted by a variety of contractors and sub-trades for a variety of owners and/or the
Departmental Representative.

Work at site will involve a number of hazards known to PWGSC as noted in the

Preliminary Job hazard Analysis in Appendix C attached. This site may involve contact

with hazardous and/or toxic materials and substances such as bit not limited to:

1 Waste sandblast grit.

2 Paint spray, including solvents and mineral spirits.

3 Waste water.

4 Contaminated soils and debris

5 Polychlorinate biphenyl (PCB)

6 Creosote and creosote materials.

7 Asbestos.

8 Lead paints and other paints containing toxic substances such as arsenic and
carcinogens.

Other safety hazards or risks which may be encountered include, but are not limited to:
A Contact with traveling and mobile cranes, forklifts, manlifts and other motorized
vehicles.

Overhead hazards such as that created by material transported by cranes.

Fall hazards.

Drowning hazards.

Confined space hazards.

Electrical hazards.

ouhwiv
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7 Contact with operating mechanical, electrical, electronic, pneumatic, thermal, and
hydraulic machinery and equipment.
.8 Fire hazards.

1.10 REGULATORY REQUIREMENTS
A1 Comply with specified codes, acts, bylaws, standards and regulations to ensure safe
operations at site.

2 In event of conflict between any provision of the above authorities, the most stringent
provision will apply. Should a dispute arise in determining the most stringent requirement,
the Departmental Representative will advise on the course of action to be followed.

1.11 WORK PERMITS
A Obtain specialty trade permits related to project before start of work.

1.12  FILING OF NOTICE
1 The General Contractor is to complete and submit a Notice of Project as required by
Provincial authorities.

2 Provide copies of all notices to the Departmental Representative.

1.13 HEALTH AND SAFETY PLAN
1 Conduct a site-specific hazard assessment based on review of Contract documents,
required work, and project site. Identify any known and potential health risks and safety hazards.

2 Prepare and comply with a site-specific project Health and Safety Plan based on hazard
assessment, including, but not limited to, the following:
1 Primary requirements:
1 Contractor's safety policy.
2 Identification of applicable compliance obligations.
3 Definition of responsibilities for project safety/organization chart for
project.

4 General safety rules for project.

5 Job-specific safe work, procedures.

.6 Inspection policy and procedures.

7 Incident reporting and investigation policy and procedures.

8 Occupational Health and Safety Committee/Representative procedures.

.9 Occupational Health and Safety meetings.

.10 Occupational Health and Safety communications and record keeping
procedures.

2 Summary of health risks and safety hazards resulting from analysis of hazard
assessment, with respect to site tasks and operations which must be performed
as part of the work.

3 List hazardous materials to be brought on site as required by work.

4 Indicate Engineering and administrative control measures to be implemented at

the site for managing identified risks and hazards.

Identify personal protective equipment (PPE) to be used by workers.

Identify personnel and alternates responsible for site safety and health.

Identify personnel training requirements and training plan, including site

orientation for new workers.

No o
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3 Develop the plan in collaboration with all subcontractors. Ensure that work/activities of
subcontractors are included in the hazard assessment and are reflected in the plan.
4 Revise and update Health and Safety Plan as required, and re-submit to the
Departmental Representative.
5 Departmental Representative's review: the review of Health and Safety Plan by Public

Works and Government Services Canada (PWGSC) shall not relieve the Contractor of
responsibility for errors or omissions in final Health and Safety Plan or of responsibility for
meeting all requirements of construction and Contract documents.

1.14 EMERGENCY PROCEDURES

A

List standard operating procedures and measures to be taken in emergency situations.
Include an evacuation plan and emergency contacts (i.e. names/telephone numbers) of:

A Designated personnel from own company.

2 Regulatory agencies applicable to work and as per legislated regulations.
3 Local emergency resources.

4 Departmental Representative and site staff.

Include the following provisions in the emergency procedures:

A Notify workers and the first-aid attendant, of the nature and location of the
emergency.

Evacuate all workers safely.

Check and confirm the safe evacuation of all workers.

Notify the fire department or other emergency responders.

Notify adjacent workplaces or residences which may be affected if the risk
extends beyond the workplace.

.6 Notify Departmental Representative and site staff.

hwio

Provide written rescue/evacuation procedures as required for, but not limited to:
Work at high angles.

Work in confined spaces or where there is a risk of entrapment.

Work with hazardous substances.

Underground work.

Work on, over, under and adjacent to water.

Workplaces where there are persons who require physical assistance to be
moved.

ok wik

Design and mark emergency exit routes to provide quick and unimpeded exit.

Revise and update emergency procedures as required, and re-submit to the
Departmental Representative.

1.15 HAZARDOUS PRODUCTS

A

Comply with requirements of Workplace Hazardous Materials Information system
(WHMIS) regarding use, handling, storage and disposal of hazardous materials, and
regarding labeling and provision of material Safety Data Sheets (MSDS) acceptable to
the Departmental Representative and in accordance with the Canada Labour Code.

Where use of hazardous and toxic products cannot be avoided:
A Advise Departmental Representative beforehand of the product(s) intended for
use. Submit applicable MSDS and WHMIS documents as per Section 01 33 00.
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2 In conjunction with Departmental Representative, schedule to carry out work
during "off hours" when Esquimalt Graving Dock Staff have left the building.
3 Prvide adequate means of ventilation in accordance with Section 01 51 00.

1.16 ASBESTOS HAZARD
A1 Carry out work or demolition activities involving asbestos in accordance with applicable
Provincial regulations.

1.17 REMOVAL OF LEAD-CONTAINING PAINTs
A All paints containing TCLP lead concentrations above 5 ppm are classified as hazardous.

2 Carry out demolition activities involving lead-containing paints in accordance with
applicable Provincial regulations.

1.18 ELECTRICAL SAFETY REQUIREMENTS
A1 Comply with authorities and ensure that, when installing new facilities or modifying
existing facilities, all electrical personnel are completely familiar with existing and new
electrical circuits and equipment and their operation.

A Before undertaking any work, coordinate required energizing and de-energizing
of new and existing circuits with Departmental Representative.
2 Maintain electrical safety procedures and take necessary precautions to ensure

safety of all personnel working under this Contract, as well as safety of other
personnel on site.

1.19 ELECTRICAL LOCKOUT
A Develop, implement and enforce use of established procedures to provide electrical
lockout and to ensure the health and safety of workers for every event where work must
be done on any electrical circuit or facility.

2 Prepare the lockout procedures in writing, listing step-by-step processes to be followed
by workers, including how to prepare and issue the request/authorization form. Have
procedures available for review upon request by the Departmental Representative.

.3 Keep the documents and lockout tags at the site and list in a log book for the full duration
of the Contract. Upon request, make such data available for viewing by Departmental
Representative or by any authorized safety representative.

1.20 OVERLOADING
1 Ensure no part of work is subjected to a load which will endanger its safety or will cause
permanent deformation.

1.21 CONFINED SPACES
A Carry out work in confined spaces in compliance with Occupational Health and Safety
Regulation, Part 9.

122 POWDER-ACTUATED DEVICES
A Use powder-actuated devices in accordance with ANSI A10.3 only after receipt of written
permission from the Departmental Representative.
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1.23 FIRE SAFETY AND HOT WORK
A1 Obtain Departmental Representative's authorization before any welding, cutting or any
other hot work operations can be carried out on site.

2 Hot work includes cutting/melting with use of torch, flame heating roofing kettles, or other
open flame devices and grinding with equipment which produces sparks.

1.24 FIRE SAFETY REQUIREMENTS

A1 Store oily/paint-soaked rags, waste products, empty containers and materials subject to
spontaneous combustion in ULC approved, sealed containers and remove from site on a
daily basis.

2 Handle, store, use and dispose of flammable and combustible materials in accordance

with the National Fire Code of Canada.

1.25 FIRE PROTECTION AND ALARM SYSTEM
1 Fire protection and alarm systems shall not be:
A Obstructed.
2 Shut off.
3 Left inactive at the end of a working day or shift.

2 Do not use fire hydrants, standpipes and hose systems for purposes other than
firefighting.

3 Be responsible/liable for costs incurred from the fire department, the building owner and
the tenants, resulting from false alarms.

126 UNFORESEEN HAZARDS
A Should any unforeseen or peculiar safety-related factor, hazard or condition become
evident during performance of the work, immediately stop work and advise the
Departmental Representative verbally and in writing.

1.27 POSTED DOCUMENTS

1 Post legible versions of the following documents on site:
A Health and Safety Plan.
2 Sequence of work.
3 Emergency procedures.
4 Site drawing showing project layout, locations of the first-aid station, evacuation

route and marshalling station,and the emergency transportation provisions.

5 Notice of Project.

.6 Floor plans or site plans.

7 Notice as to where a copy of the Workers' Compensation Act and Regulations
are available on the work site for review by employees and workers.

.8 Workplace Hazardous Materials Information System(WHMIS) documents.

9 Material Safety Data Sheets (MSDS).

.10 List of names of Joint Health and Safety Committee members, or Health and
Safety Representative, as applicable.

2 Post all Material Safety Data Sheets (MSDS) on site, in a common area, visible to all

workers and in locations accessible to tenants when work of this Contract includes
construction activities adjacent to occupied areas.
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3 Postings should be protected from the weather, and visible from the street or the exterior

of the principal construction site shelter provided for workers and equipment, or as
approved by the Departmental Representative.

1.28 MEETINGS
A Attend health and safety pre-construction meeting and all subsequent meetings called by
the Departmental Representative.

1.29 CORRECTION OF NON-COMPLIANCE
A Immediately address health and safety non-compliance issues identified by the
Departmental Representative.

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

3 The Departmental Representative may issue a "stop work order" if non-compliance of
health and safety regulations is not corrected immediately or within posted time. The
General Contractor/subcontractors will be responsible for any costs arising from such a
"stop work order".

END OF SECTION 01 35 33
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11 DEFINITIONS
A Environmental Pollution and Damage: presence of chemical, physical, biological
elements or agents which adversely affect human health and welfare; unfavourably alter
ecological balances of importance to human life; affect other species of importance to
humankind; or degrade environment aesthetically, culturally and/or historically.

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

1.2 SUBMITTALS
A Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

2 Prior to commencing construction activities or delivery of materials to site, submit
Environmental Protection Plan for review and approval by Departmental Representative.
Environmental Protection Plan is to present comprehensive overview of known or
potential environmental issues which must be addressed during construction.

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

4 Environmental protection plan to include:

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

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

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

4 Descriptions of environmental protection personnel training program.

5 Erosion and sediment control plan which identifies type and location of erosion

and sediment controls to be provided including monitoring and reporting
requirements to assure that control measures are in compliance with erosion and
sediment control plan, Federal, Provincial, and Municipal laws and regulations.

.6 Traffic control plans including measures to reduce erosion of temporary roadbeds
by construction traffic, especially during wet weather. Plans include measures to
minimize amount of mud transported onto paved public roads by vehicles or

runoff.

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

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

.9 Air pollution control plan detailing provisions to assure that dust, debris,

materials, and trash, do not become air borne and travel off project site.
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.10 Contaminant prevention plan that: identifies potentially hazardous substances to
be used on job site; identifies intended actions to prevent introduction of such
materials into air, water, or ground; and details provisions for compliance with
Federal, Provincial, and Municipal laws and regulations for storage and handling
of these materials.

A1 Waste water management plan that identifies methods and procedures for
management and/or discharge of waste waters which are directly derived from
construction activities, such as concrete curing water, clean-up water, dewatering
of ground water, disinfection water, hydrostatic test water, and water used in
flushing of lines.

1.3 FIRES
A Fires and burning of rubbish on site is not permitted.

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

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

15 DRAINAGE

A1 Provide temporary drainage and pumping as necessary to keep excavations and site free
from water.

2 Do not pump water containing suspended materials into waterways, sewer or drainage
systems.

.3 Control disposal or runoff of water containing suspended materials or other harmful

substances in accordance with local authority requirements.

1.6 WORK ADJACENT TO WATERWAY
A1 Do not dump excavated fill, waste material or debris in waterways.

1.7 POLLUTION CONTROL

A Maintain temporary erosion and pollution control features installed under this contract.
2 Control emissions from equipment and plant to local authorities’ emission requirements.
.3 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide

dust control for temporary roads.

1.8 HISTORICAL/ARCHAEOLOGICAL CONTROL
A1 Give immediate notice to the Departmental Representative if evidence of archaeological
finds are encountered during construction and await written instructions before
proceeding with work in the vicinity of any such finds.

2 Relics, antiquities and items of historical or scientific interest shall remain the property of
the Crown. Protect such articles and request directives from the Departmental
Representative.
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1.9 NOTIFICATION

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

2 Contractor: after receipt of such notice, inform Departmental Representative of proposed
corrective action and take such action for approval by Departmental Representative.

3 Departmental Representative will issue stop order of work until satisfactory corrective
action has been taken.

4 No time

extensions granted or equitable adjustments allowed to Contractor for such

suspensions.

1.10 SPILLS OR RELEASE OF DELETERIOUS SUBSTANCES

A1 Measures to be implemented to prevent, control or mitigate spills or release of
deleterious substances:

A

2

© ™

.10

A1

12

Contractor shall take due care to ensure no deleterious materials enter any

surface drainage pathways located in the project area.

Emergency response procedure for spills of deleterious substances must be in

place. In the event of a spill, the contractor will immediately implement their Spill

Response Protocol.

The Contractor is responsible for all costs associated with a spill or release as a

result of their actions. This will include but not limited costs of spill response

equipment and materials, associated sampling, analysis and any required

restoration of the impacted area.

Response equipment to be on site at all times (i.e. spill kits) and workers trained

in their location and use. The resources on hand must be sufficient to respond

effectively and expediently to any spill that could occur on site.

All construction equipment brought onto the site will be clean and properly

maintained.

Any equipment maintenance must occur in a designated area and must be

conducted away from any surface water drains or collection points.

Any equipment remaining on site overnight shall have appropriately placed drip

pans.

Waste generated will be prevented from entering the environment.

Prevent discharges containing asphalt, grout, concrete or other waste materials

from reaching storm drains or the marine environment. This includes, but is not

limited to:

A Cleaning equipment off site; and

2 Protection of any other drainage structures not identified here with filter
fences and/or silt socks, if required.

Protection of the roadways from tracking of mud, soil and debris needs to be

maintained throughout the work.

Limit of work activities to normal business hours to minimize noise outside of

those hours. Ensure that equipment and machinery is properly maintained to

minimize unnecessary noise pollution. Consider local municipal noise bylaws

when mobilizing equipment.

All utilities must be located prior to excavation.
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1.11  IMPORT OF FILL MATERIAL
A Prior to import of any material used for surfacing, backfilling or any other use requiring fill
material the Contractor will provide sufficient documentation, as agreed on by
Departmental Representative, to ensure that the imported material meets the Canadian
Council of Ministers of the Environment (CCME) Residential/Parkland (RL/PL) Land
Usage Soil Quality Guidelines.

2 Environmental characterization of fill material must be conducted in accordance with the
following: British Columbia, Ministry of Environment, Technical Guidance Document #1 —
Site Characterization and Confirmation Testing.

3 Prior to import of any material the Contractor must inform the Departmental
representative of the proposed fill source(s) and identify the nature of current and historic
activities conducted at the source.

4 The Departmental Representative reserves the right to request additional testing of
imported material at the source and at the deposit site to satisfy their requirements. All
testing will be done at the Contractor’s cost.

5 All material brought to the site that does not meet the CCME RL/PL Guidelines will be
removed from the property immediately at the Contractors cost.

END OF SECTION 01 35 43
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1.0 GENERAL

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

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

3 If Contractor covers or permits to be covered Work that has been designated for special

tests, inspections or approvals before such is made, uncover such Work, have
inspections or tests satisfactorily completed and make good such Work.

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

1.2 INDEPENDENT INSPECTION AGENCIES

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

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 Departmental Representative at no cost to Departmental
Representative. Pay costs for retesting and re-inspection.

1.3 ACCESS TO WORK

A 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

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

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

15 REJECTED WORK
A Remove defective Work, whether result of poor workmanship, use of defective products
or damage and whether incorporated in Work or not, which has been rejected by
Departmental Representative as failing to conform to Contract Documents. Replace or re-
execute in accordance with Contract Documents.

2 Make good other Contractor's work damaged by such removals or replacements
promptly.
.3 If in opinion of Departmental Representative it is not expedient to correct defective Work

or Work not performed in accordance with Contract Documents, Owner will deduct from
Contract Price difference in value between Work performed and that called for by
Contract Documents, amount of which will be determined by Departmental
Representative.

1.6 REPORTS
A Submit electronic copy of inspection and test reports to Departmental Representative.
Testing and Inspection companies engaged by the Contractor will furnish paper copies of
reports on site to allow for work to proceed in a timely manner.

2 Provide copies to subcontractor of work being, inspected or tested or manufacturer or
fabricator of material being inspected or tested.

1.7 TESTS AND MIX DESIGNS
A Furnish test results and mix designs as requested.

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

1.8 MOCK-UPS
1 Prepare mock-ups for Work specifically requested in specifications. Include for Work of
Sections required to provide mock-ups.

2 Construct in locations acceptable to Departmental Representative as specified in specific
Section.
.3 Prepare mock-ups for Departmental Representative review with reasonable promptness

and in orderly sequence, to not cause delays in Work.

4 Failure to prepare mock-ups 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.

5 If requested, Departmental Representative will assist in preparing schedule fixing dates

for preparation.

.6 Specification section identifies whether mock-up may remain as part of Work or if it is to
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be removed.

1.9 MILL TESTS
A Submit mill test certificates as requested.

1.10 EQUIPMENT AND SYSTEMS

A1 Submit adjustment and balancing reports for mechanical, electrical and building
equipment systems.

2 Refer to Divisions 22, 23, 25, 26, 27 and 28 for definitive requirements.

END OF SECTION 01 45 00



Project No: R.062548.002 Section 01 51 00

Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC

GENERAL REQUIREMENTS TEMPORARY UTILITIES PAGE 1

1.0 GENERAL

1.1 ACCESS AND DELIVERY
A Only the designated entrance may be used for access to the site. The designated entry
and exit will be via the Main Esquimalt Graving Dock gate on Admirals Road. EGD does
not guarantee access to any road within the facility. Alternate roads within the facility may
be closed to meet operation requirements.

2 Vehicular movement in and out of the Esquimalt Graving Dock will pass through check
points and be monitored by EGD security. All Contractor's and Subcontractor’s staff must
carry current photo identification and a PWGSC security pass.

3 Contractor is required to use only the designated entrance to access the work site, for
deliveries to site, and as the exit for offsite disposal.
A Maintain for duration of contract.
2 Make good damage resulting from Contractor’s use.
3 Maintain road cleanliness utilizing mechanical means from project site to main
entrance on a daily basis.

4 Use of the Esquimalt Graving Dock facility will be granted to the Contractor through the
Departmental Representative.
A1 The contractor’'s work site is to be used for loading and unloading purposes

5 Provide and maintain access roads, sidewalk crossing ramps and construction runways

as may be required for access to the work. All roadways and walkways outside of the
Contractor’s work site must be kept clear of materials and equipment at all times.

.6 Provide and maintain competent flag operators, traffic signals, barricades and flares,
lights or lanterns as may be required to perform work and protect other users of the
Esquimalt Graving Dock.

1.2 CONSTRUCTION PARKING
A1 Construction staff shall be responsible for their own parking in nearby private facilities.

1.3 STORAGE FACILITIES
A Confine work and operations of employees to areas indicated on Contract Documents.
Do not unreasonably encumber premises with products. Storage space to be limited to
the area of construction.

2 Do not load or permit to load any part of Work with weight or force that will endanger
Work or existing structure or elements.

.3 Provide and pay for all off-site storage as required. Note that storage space is limited on
site. Refer to site plan for location of Contractor’s site storage and lay-down area.

14 POWER
A Contractor to provide connection to existing 120/208V distribution board for connection of
temporary power for office trailer. Contractor shall install a revenue approved energy
meter suitable for measuring kwH consumed. Temporary construction power shall be
drawn from this metered source.
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2 Contractor will be charged power at a standard BC hydro rate typical for this service size
(BC Hydro Schedule 1220).
15 AIR
A Contractor to supply his own compressed air for the duration of the contract. Some

equipment and utilities can be rented at the site for a fee. See EGD Schedule of Dock
Charges in Appendix G.

1.6 WATER SUPPLY
A Water supply is available at existing site and may be rented at the site for a fee. See
EGD Schedule of Dock Charges in Appendix G.

1.7 SANITARY FACILITIES

A Contractor will provide their own portable sanitary facilities. Maintain in a safe and
sanitary condition. Construction staff will not be allowed to use Esquimalt Graving Dock’s
washrooms.

1.8 HEATING AND VENTILIATION
A Do not begin work until arrangements have been made with the Departmental
Representative for protection of on-floor heating, ventilating and air conditioning.

2 If there is any dirt in the heating and ventilation system, at the completion of work, it will
be the Contractor’s responsibility to return system to its original state in accordance with
the Departmental Representative’s directions.

3 Prevent dust and odour migration to other occupied areas.
A1 Do not deactivate HVAC system to occupied floors. Purge air from construction
floors only when directed by Departmental Representative, where dust and
fumes will be generated.

2 Change filters in existing HVAC system frequently.
1.9 SCAFFOLDING
A1 Construct and maintain scaffolding in rigid, secure and safe manner.
2 Erect scaffolding independent of walls. Remove promptly when no longer required.

1.10 HOISTING
A1 Provide, operate and maintain hoists required for moving of workers, materials and
equipment. Make financial arrangements with Sub-contractors for their use of hoists.

2 Hoists shall be operated by qualified operator.

1.11 HOARDING
A1 Prior to all demolition and construction, install plywood hoarding or protective barrier as
detailed. Maintain in safe and clean condition throughout duration of project. Submit
hoarding plan to Departmental Representative for approval.

2 Erect and maintain safety barricades around all openings and other danger areas as
required by Building Code and WCB.

3 Installation of hoarding must not create permanent damage to existing wall cladding or
flooring finish which is of heritage value.
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1.12  SITE OFFICE

A Contractor to provide their own trailer as temporary site office within the fenced project

work area.
2 Contractor should clear and demolish site office at end of project according to contract

requirement.

1.13 REMOVAL OF TEMPORARY FACILITIES
A Remove temporary facilities from site when directed by the Departmental Representative.
1.14 SIGNS AND NOTICES

A Signs and notices for safety and instruction shall be in both official languages or graphic
symbols conforming to CAN/CSA-Z321.

2 Maintain approved signs and notices in good condition for duration of Project, and
dispose of offsite on completion of Project when directed by Departmental
Representative.

1.15 CLEAN-UP

A1 Remove construction debris, waste materials, packaging material from work site daily.

2 Clean dirt of 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 construction facilities.

5 At completion of Project: Remove and dispose of all debris, thoroughly clean and restore

site to condition found at commencement of Work. Repair and make good to all damage
caused by construction activities.

END OF SECTION 01 51 00
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1.0 GENERAL
1.2 REFERENCES
A Canadian General Standards Board (CGSB)
A CGSB 1.59-97, Alkyd Exterior Gloss Enamel.
2 CAN/CGSB 1.189-00, Exterior Alkyd Primer for Wood.
2 Canadian Standards Association (CSA International)
A CSA-0121-M1978(R2003, Douglas Fir Plywood.
3 Public Works Government Services Canada (PWGSC) Standard Acquisition Clauses and
Conditions (SACC)-ID: R0202D, Title: General Conditions 'C', In Effect as Of: May 14,
2004.
1.3 INSTALLATION AND REMOVAL
A Provide temporary controls in order to execute Work expeditiously.
2 Remove from site all such work after use.
14 HOARDING
A Refer to Section 01 51 00 Temporary Utilities Clause 1.11.
15 GUARD RAILS AND BARRICADES
A Provide secure, rigid guard rails and barricades around deep excavations, open shafts,
open stair wells, and open edges of floors and roofs,
2 Provide as required by governing authorities.
1.6 WEATHER ENCLOSURES
A Provide weather tight closures to unfinished door and window openings, tops of shafts
and other openings in floors and roofs.
2 Close off floor areas where walls are not finished; seal off other openings; enclose
building interior work for temporary heat.
3 Design enclosures to withstand wind pressure and snow loading.
1.7 ACCESS TO SITE
A Provide and maintain access roads, sidewalk crossings, ramps and construction runways
as may be required for access to Work.
1.8 PUBLIC TRAFFIC FLOW
A Provide and maintain competent signal flag operators, traffic signals, barricades and
flares, lights, or lanterns as required to perform Work and protect public.
1.9 FIRE ROUTES
A Maintain access to property including overhead clearances for use by emergency

response vehicles.

2 Maintain clearance for all egress routes.
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1.10 PROTECTION OFF-SITE AND PUBLIC PROPERTY

A Protect surrounding private and public property from damage during performance of
Work.
2 Be responsible for damage incurred.

1.11 PROTECTION OF EXISTING PROPERTY
A Provide protection for finished and partially finished property and equipment during
performance of Work.

2 Provide necessary screens, covers, and hoardings.

3 Confirm with Departmental Representative locations and installation schedule 3 days
prior to installation.

4 Be responsible for damage incurred due to lack of or improper protection.
112 WASTE MANAGEMENT AND DISPOSAL

A Separate waste materials for recycling in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.

END OF SECTION 01 56 00
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1.0 GENERAL

1.1 PRODUCTS/MATERIAL AND EQUIPMENT

A

Use NEW products/material and equipment unless otherwise specified. The term
"products” is referred to throughout the specifications.

Use products of 1 manufacturer for material and equipment of the same type or
classification unless otherwise specified.

Unless otherwise specified, comply with manufacturer's latest printed instructions for
materials and installation methods.

Notify Departmental Representative in writing of any conflict between these specifications
and manufacturer's instructions. Departmental Representative will designate which
document is to be followed.

Provide metal fastenings and accessories in the same texture, colour and finish as base
metal in which they occur.

1

2
3
A4

Now»

.10
A1

Prevent electrolytic action between dissimilar metals.

Use non-corrosive fasteners, anchors and spacers for securing exterior work.
Fastenings which cause spalling or cracking are not acceptable.

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

for service.

Use heavy hexagon heads, semi-finished unless otherwise specified.

Bolts may not project more than 1 diameter beyond nuts.

Types of washers as follows:

A Plain type washers: use on equipment and sheet metal.
2 Soft gasket lock type washers: use where vibrations occur.
3 Resilient washers: use with stainless steel.

Deliver, store and maintain packaged material and equipment with
manufacturer's seals and labels intact.

Prevent damage, adulteration and soiling of products during delivery, handling
and storage. Immediately remove rejected products from site.

Store products in accordance with suppliers' instructions.

Touch up damaged factory finished surfaces to Departmental Representative's
satisfaction.

A Use primer or enamel to match original.

2 Do not paint over nameplates.

1.2 QUALITY OF PRODUCTS

A

Products, materials and equipment (referred to as products) incorporated into work shall
be new, not damaged or defective, and of the best quality (compatible with the
specifications) for the purpose intended. If requested, furnish evidence as to type, source
and quality of the products provided.

Defective products will be rejected regardless of previous inspections.

A

2

Inspection does not relieve responsibility, but is precaution against oversight or
error.

Remove and replace defective products at own expense and be responsible for
delays and expenses caused by rejection.
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3 Retain purchase orders, invoices and other documents to prove that all products
utilized in this Contract meet the requirements of the specifications. Produce
documents when
requested by the Departmental Representative.

4 Should any dispute arise as to quality or fithess of products, the decision rests
strictly with the Departmental Representative based upon the requirements of the
Contract documents.

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

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

1.3 AVAILABILITY OF PRODUCTS

14

A

Immediately upon signing the Contract, review product delivery requirements and
anticipate foreseeable supply delays for any items.

If delays in supply of products are foreseeable, notify Departmental Representative of
such in order that substitutions or other remedial action may be authorized in ample time
to prevent delay in performance of the work.

In event of failure to notify Departmental Representative at the start of work and should it
subsequently appear that the work may be delayed for such reason, the Departmental
Representative reserves the right to substitute more readily available products of similar
character, at no increase in either the Contract price or the Contract time.

MANUFACTURER’S INSTRUCTIONS

15

A

Unless otherwise indicated in the specifications, install or erect products in accordance
with the manufacturer's instructions.

A Do not rely on labels or enclosures provided with products.

2 Obtain written instructions directly from the manufacturer.

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

Improper installation or erection of products, due to failure in complying with these
requirements, authorizes the Departmental Representative to require removal and
reinstallation at no increase in either the Contract price or the Contract time.

CONTRACTOR’S OPTIONS FOR SELECTION OF PRODUCTS FOR TENDERING

A

Products are specified by "Prescriptive" specifications: select any product meeting or
exceeding specifications.

Products specified under "Acceptable Products": select any one of the indicated
manufacturers, or any other manufacturer meeting or exceeding the Prescriptive
specifications and indicated Products.

Products specified by performance and referenced standard: select any product meeting
or exceeding the referenced standard.
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A4 Products specified to meet particular design requirements or to match existing materials:

use only material specified Approved Product. Alternative products may be considered
provided full technical data is received in writing by Departmental Representative in
accordance with "Special Instructions to Tenderers".

5 When products are specified by a referenced standard or by or Performance
specifications, upon request of Departmental Representative obtain from manufacturer
an independent
laboratory report showing that the product meets or exceeds the specified requirements.

1.6 SUBSTITUTION AFTER CONTRACT AWARD

A No substitutions are permitted without prior written approval of the Departmental
Representative.
2 Proposals for substitution may only be submitted after Contract award. Such request

must include statements of respective costs of items originally specified and the
proposed substitution.

3 Proposals will be considered by the Departmental Representative if:
A1 Products selected by tenderer from those specified are not available;
2 Delivery date of products selected from those specified would unduly delay
completion of Contract, or;
3 Alternative product to that specified, which is brought to the attention of and

considered by Departmental Representative as equivalent to the product
specified,and will result in a credit to the Contract amount.

4 Should the proposed substitution be accepted either in part or in whole, assume
full responsibility and costs when substitution affects other work on the project.
Pay for design or drawing changes required as result of substitution.

5 Amounts of all credits arising from approval of the substitutions will be
determined by the Departmental Representative and the Contract price will be
reduced accordingly.

END OF SECTION 01 61 00
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1.0 GENERAL

11 REFERENCES
A A set of construction drawings of existing pumphouse in pdf format are available for
viewing and reference only upon request. The set of drawings may not be full completed
set and do not necessarily represent as-built conditions. All existing conditions
measurements need to be verified on site.

1.2 QUALIFICATIONS OF SURVEYOR
A Qualified registered land surveyor, licensed to practice in the province of British
Columbia, acceptable to Departmental Representative.

1.3 EXISTING SERVICES
A Before commencing work, establish location and extent of service lines in area of Work
and notify Departmental Representative of findings.

2 Contractor is responsible to provide GPR Survey of existing services as required to verify
existing underground condition prior to excavation.

14 LOCATION OF EQUIPMENT AND FIXTURES
A Location of equipment, fixtures and outlets indicated or specified are to be considered as
approximate.

2 Locate equipment, fixtures and distribution systems to provide minimum interference and
maximum usable space and in accordance with manufacturer's recommendations for
safety, access and maintenance.

3 Inform Departmental Representative of impending installation and obtain approval for
actual location.

4 Submit field drawings to indicate relative position of various services and equipment
when required by Departmental Representative.

15 RECORDS
A Maintain a complete, accurate log of control and survey work as it progresses.

2 On completion of foundations and major site improvements, prepare a certified survey
showing dimensions, locations, angles and elevations of Work.

3 Record locations of maintained, re-routed and abandoned service lines.

1.6 SUBMITTALS
A Submit name and address of Surveyor to Departmental Representative.

2 On request of Departmental Representative, submit documentation to verify accuracy of
field engineering work.

3 Submit certificate signed by surveyor certifying and noting those elevations and locations
of completed Work that conform and do not conform with Contract Documents.
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1.7 SUBSURFACE CONDITIONS
A Promptly notify Consultant in writing if subsurface conditions at Place of Work differ
materially from those indicated in Contract Documents, or a reasonable assumption of
probable conditions based thereon.

2 After prompt investigation, should Consultant determine that conditions do differ
materially, instructions will be issued for changes in Work as provided in Changes and
Change Orders.

END OF SECTION 01 71 00



Project No: R.062548.002 Section 01 73 00

Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)
Esquimalt, BC
GENERAL REQUIREMENTS EXECUTION PAGE 1
1.0 GENERAL
1.1 SUBMITTALS

A Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

2 Submit written request in advance of cutting or alteration which affects:

A Structural integrity of elements of project.

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

5 Work of Owner or separate contractor.

3 Include in request:
A Identification of project.
2 Location and description of affected Work.
3 Statement on necessity for cutting or alteration.
4 Description of proposed Work, and products to be used.
5 Alternatives to cutting and patching.
.6 Effect on Work of Owner or separate contractor.
v Written permission of affected separate contractor.
.8 Date and time work will be executed.
1.2 MATERIALS
A Required for original installation.
2 Change in Materials: Submit request for substitution in accordance with Section 01 33 00
- Submittal Procedures.
1.3 PREPARATION
A Inspect existing conditions, including elements subject to damage or movement during
cutting and patching.
2 After uncovering, inspect conditions affecting performance of Work.
3 Beginning of cutting or patching means acceptance of existing conditions.
4 Provide supports to assure structural integrity of surroundings; provide devices and
methods to protect other portions of project from damage.
5 Provide protection from elements for areas which are to be exposed by uncovering work;
maintain excavations free of water.
1.4 EXECUTION
A Execute cutting, fitting, and patching including excavation and fill, to complete Work.
2 Fit several parts together, to integrate with other Work.
3 Uncover Work to install ill-timed Work.

4 Remove and replace defective and non-conforming Work.
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5 Provide openings in non-structural elements of Work for penetrations of mechanical and
electrical Work.

.6 Execute Work by methods to avoid damage to other Work, and which will provide proper
surfaces to receive patching and finishing.

7 Employ original installer to perform cutting and patching for weather-exposed and
moisture-resistant elements, and sight-exposed surfaces.

.8 Cut rigid materials using masonry saw or core drill. Pneumatic or impact tools not allowed
on masonry work without prior approval.

.9 Restore work with new products in accordance with requirements of Contract Documents.

.10 Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through
surfaces.

A1 At penetration of fire rated wall, ceiling, or floor construction, completely seal voids with
firestopping material in accordance with Section 07 84 00 - Firestopping, full thickness of
the construction element.

12 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest
intersection. Refinish assemblies by refinishing entire unit.

13 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished areas

except where indicated otherwise.

15 WASTE MANAGEMENT AND DISPOSAL

A

Separate waste materials for recycling in accordance with Section 01 74 19 - Waste
Management And Disposal.

END OF SECTION 01 73 00
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1.0 GENERAL

1.1 REFERENCES

A Public Works Government Services Canada (PWGSC) Standard Acquisition Clauses
and Conditions (SACC)-ID: 2020, Title: General Conditions. In Effect as Of: April 25,
2013.
1.2 PROJECT CLEANLINESS
A Maintain Work in tidy condition, free from accumulation of waste products and debris,

including that caused by Owner or other Contractors.

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

3 Clear snow and ice from access to building, bank/pile snow in designated areas only.

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

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

.6 Provide and use marked separate bins for recycling. Refer to Section 01 74 19 - Waste
Management and Disposal.

7 Dispose of waste materials and debris off site.

.8 Clean interior areas prior to start of finishing work, and maintain areas free of dust and
other contaminants during finishing operations.

.9 Store volatile waste in covered metal containers, and remove from premises at end of
each working day.

.10 Provide adequate ventilation during use of volatile or noxious substances. Use of
building ventilation systems is not permitted for this purpose.

A1 Use only cleaning materials recommended by manufacturer of surface to be cleaned,
and as recommended by cleaning material manufacturer.

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

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

directed by Departmental Representative. Do not burn waste materials on site, unless
approved by Departmental Representative.

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

7 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain
enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures.
Replace broken, scratched or disfigured glass.

.8 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical
fixtures, furniture fitments, walls, millwork floors and ceilings.

.9 Clean lighting reflectors, lenses, and other lighting surfaces.

.10 Vacuum clean and dust building interiors, behind grilles, louvres and screens.

A1 Wax, seal, shampoo or prepare floor finishes, as recommended by manufacturer.

12 Inspec.t finishes, fitments and equipment and ensure specified workmanship and
operation.

13 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of
grounds.

14 Remove dirt and other disfiguration from exterior surfaces.

.15 Clean and sweep gutters.

.16 Sweep and wash clean paved areas.

17 Clean equipment and fixtures to sanitary condition; clean or replace filters of

mechanical equipment.

.18 Remove debris and surplus materials from crawl areas and other accessible concealed
spaces.
.19 Remove snow and ice from access to buildings.

1.4 WASTE MANAGEMENT AND DISPOSAL
A Separate waste materials for recycling in accordance with Section 01 74 19 - Waste
Management And Disposal.

END OF SECTION 01 74 11
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1.0 GENERAL

1.1 WASTE MANAGEMENT GOALS

A

2

3

Prior to start of Work conduct meeting with Departmental Representative to review and
discuss PWGSC's Waste Management Plan and Goals.

Accomplish maximum control of solid construction waste.

Preserve environment and prevent pollution and environment damage.

1.2 DEFINITIONS

A

2

.10

A1

A2

Class Ill: non-hazardous waste - construction renovation and demolition waste.

Cost/Revenue Analysis Workplan (CRAW): based on information from WRW, and
intended as financial tracking tool for determining economic status of waste management
practices.

Demolition Waste Audit (DWA): relates to actual waste generated from project.

Inert Fill: inert waste - exclusively asphalt and concrete.

Materials Source Separation Program (MSSP): consists of series of ongoing activities to
separate reusable and recyclable waste material into material categories from other types

of waste at point of generation.

Recyclable: ability of product or material to be recovered at end of its life cycle and re-
manufactured into new product for reuse.

Recycle: process by which waste and recyclable materials are transformed or collected
for purpose of being transferred into new products.

Recycling: process of sorting, cleansing, treating and reconstituting solid waste and other
discarded materials for purpose of using in altered form. Recycling does not include
burning, incinerating, or thermally destroying waste.

Reuse: repeated use of product in same form but not necessarily for same purpose.
Reuse includes:

A Salvaging reusable materials from re-modelling projects, before demolition stage,
for resale, reuse on current project or for storage for use on future projects.
2 Returning reusable items including pallets or unused products to vendors.

Salvage: removal of structural and non-structural materials from
deconstruction/disassembly projects for purpose of reuse or recycling.

Separate Condition: refers to waste sorted into individual types.

Source Separation: acts of keeping different types of waste materials separate beginning
from first time they became waste.
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13 Waste Audit (WA): detailed inventory of materials in building. Involves quantifying by

14

.15

volume/weight amounts of materials and wastes generated during construction,
demolition, deconstruction, or renovation project. Indicates quantities of reuse, recycling
and landfill. Refer to Schedule A.

Waste Management Co-ordinator (WMC): contractor representative responsible for
supervising waste management activities as well as coordinating related, required
submittal and reporting requirements.

Waste Reduction Workplan (WRW): written report which addresses opportunities for
reduction, reuse, or recycling of materials. Refer to Schedule B. WRW is based on
information acquired from WA (Schedule A).

13 DOCUMENTS

A

Maintain at job site, one copy of following documents:

1 Waste Audit.

2 Waste Reduction Workplan.

3 Material Source Separation Plan.

4 Schedules A, B, C, D, E completed for project.

1.4 SUBMITTALS

A

2

3

Submittals in accordance with Section 01 33 00 - Submittal Procedures.

Prepare and submit following prior to project start-up:

A Submit 2 copies of completed Waste Reduction Workplan (WRW): Schedule B.
2 Submit 2 copies of completed Demolition Waste Audit (DWA): Schedule C.
3 Submit 2 copies of Materials Source Separation Program (MSSP) description.

Submit before final payment summary of waste materials salvaged for reuse, recycling or
disposal by project using deconstruction/disassembly material audit form.

A Failure to submit could result in hold back of final payment.

2 Provide receipts, scale tickets, waybills, and show quantities and types of
materials reused, recycled, co-mingled and separated off-site or disposed of.

3 For each material reused, sold or recycled from project, include amount
quantities by number, type and size of items and the destination.

4 For each material land filled or incinerated from project, include amount in tonnes

of material and identity of landfill, incinerator or transfer station.

15 WASTE AUDIT (WA)

A

2

3

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

Record, on WA - Schedule A, extent to which materials or products used consist of
recycled or reused materials or products.

1.6 WASTE REDUCTION WORKPLAN (WRW)

A

2

Prepare WRW prior to project start-up.

WRW should include but not limited to:
A Destination of materials listed.
2 Deconstruction/disassembly techniques and sequencing.
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3 Schedule for deconstruction/disassembly.
4 Location.
5 Security.
.6 Protection.
7 Clear labelling of storage areas.
.8 Details on materials handling and removal procedures.
.9 Quantities for materials to be salvaged for reuse or recycled and materials sent to
landfill.
3 Structure WRW to prioritize actions and follow 3R's hierarchy, with Reduction as first
priority, followed by Reuse, then Recycle.
4 Describe management of waste.
5 Identify opportunities for reduction, reuse, and recycling of materials. Based on
information acquired from WA.
.6 Post WRW or summary where workers at site are able to review content.
7 Set realistic goals for waste reduction, recognize existing barriers and develop strategies
to overcome these barriers.
.8 Monitor and report on waste reduction by documenting total volume and cost of actual

waste removed from project.

1.7 DEMOLITION WASTE AUDIT (DWA)

A

2

3

Prepare DWA prior to project start-up.
Complete DWA: Schedule C.

Provide inventory of quantities of materials to be salvaged for reuse, recycling, or
disposal.

1.8 MATERIALS SOURCE SEPARATION PROGRAM (MSSP)

A

2

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

Implement MSSP for waste generated on project in compliance with approved methods
and as reviewed by Departmental Representative.

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

Provide containers to deposit reusable and recyclable materials.

Locate containers in locations, to facilitate deposit of materials without hindering daily
operations.

Locate separated materials in areas which minimize material damage.
Collect, handle, store on-site, and transport off-site, salvaged materials in separate

condition.
A Transport to approved and authorized recycling facility.
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1.9 STORAGE, HANDLING AND PROTECTION
A Store, materials to be reused, recycled and salvaged in locations as directed by
Departmental Representative.

2 Unless specified otherwise, materials for removal become Contractor's property.

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

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

5 Prevent contamination of materials to be salvaged and recycled and handle materials in
accordance with requirements for acceptance by designated facilities.
A On-site source separation is recommended.
2 Remove co-mingled materials to off-site processing facility for separation.
3 Provide wayhbills for separated materials.

1.10 DISPOSAL OF WASTES
A Do not bury rubbish or waste materials.

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

3 Keep records of construction waste including:

A 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.

1.11 USE OF SITE AND FACILITIES
A Execute work with least possible interference or disturbance to normal use of premises.

2 Provide temporary security measures approved by Departmental Representative.

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

2.0 PRODUCTS

2.1 NOT USED
1 Not Used.
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3.0

EXECUTION

3.1

APPLICATION

A Do Work in compliance with WRW.

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

3.2 CLEANING
A 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.
3.3 DIVERSION OF MATERIALS

A From following list, separate materials from general waste stream and stockpile in
separate piles or containers, as reviewed by Departmental Representative, and
consistent with applicable fire regulations.

A Mark containers or stockpile areas.
2 Provide instruction on disposal practices.

2 On-site sale of salvaged recovered reusable and/or recyclable materials is not permitted.
3 Demolition Waste:

Material Type Recommended Diversion % Actual Diversion %

Acoustical Insulation | 100

Doors and Frames 100

Electrical EQuipment | 80

Mechanical 100

Equipment

Metals 100

Rubble 100

Wood 100

(uncontaminated)

Other

4 Construction Waste:

Material Type Recommended Diversion % Actual Diversion %

Cardboard 100

Plastic Packaging 100

Rubble 100

Steel 100

Wood 100

(uncontaminated)

Other
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3.4 WASTE AUDIT (WA)
The following pertains to Schedule A - Waste Audit (WA). Column-1 refers to the category of
waste, and a physical description of the material (e.g. off-cuts, clean drywall, etc.). Column-2
refers to the total quantity of materials received by the Contractor. Measurement units must be
specified. Column-3 refers to the estimated percentage of material that is waste. Column-4 refers
to the total quantity of waste (column-2 x column-3). Column-5 refers to the areas(s) in which the
waste was generated. Column-6 refers to the total percentage of recycled material from the
specified total quantity of waste (column-4). Column-7 refers to the total percentage of reused
material from the specified total quantity of waste (column-4).
A Schedule A - Waste Audit (WA):

(1) Material 2 3 4 (5) (6) (7)
Category Material | Estimated | Total Generation | % %

Quantity | Waste Quantity of Point Recycled | Reused

Unit % Waste (unit)

Wood &
Plastics
Material
Description
Off-Cuts
Warped
Plastic
Cardboard
Other
Doors &
Windows
Material
Description
Frames
Glass
Wood
Metal
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3.5 WASTE REDUCTION WORKPLAN (WRW)
The following pertains to Schedule B - Waste Reduction Workplan (WRW). Column-1 refers to
the category and type of waste materials. Column-2 refers to the persons responsible for
completing the WRW. Column-3 refers to Column-4 of Schedule A. Column-4 refers to the
amount of reused waste predicted and realized. Column-5 refers to the amount of recycled waste
predicted and realized. Column-6 refers to the approved recycling facility.
A Schedule B:

(1) () (3) (4) () (6)

Material
Quantity
Category

Person
Amount
Responsible
Waste

Total of
Project
(unit)

Reused
Actual
(units)

Recycle
Actual (s)
Amount

Material
Destination

(s)

Wood &
Plastics

Material
Description

Chutes

Warped

Plastic

Cardboard
Packaging

Other

Doors &
Windows

Material
Description

Painted

Frames

Glass

Wood

Metal

Other
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3.6

DEMOLITION WASTE AUDIT (DWA)

3.7

The following pertains to Schedule C - Demolition Waste Audit (DWA). Column-1 refers to the
type of material salvaged. Column-2 refers to the material quantity shown in column-1. Several
columns may be required to identify specific demolition areas. Column-3 refers to the unit of
measurement used to describe Column-2. Column-4 refers to the total quantity of salvaged
material. Column-5 refers to the cumulative volume of salvaged material. Column-6 refers to the
total weight in kilograms. Column-7 refers to remarks and assumptions made about the specified

material.

A Schedule C - Demolition Waste Audit (DWA):

(1) Material
Description
Assumptions

()
Quantity

©)
Unity

(4)
Total

(5)
Volume
(cum)

(6)
Weight
(cum)

(7)
Remarks &
Assumptions

Wood

Wood

Stud

Plywood

Baseboard
-wood

Door

Trim-Wood

Cabinet

Doors &
Windows

Panel

Regular

Slab Regular

Wood

Laminate

Byfold-
Closet

Glazing

CANADIAN GOVERMENTAL DEPARTMENTS CHIEF REPSONSIBLITY FOR THE

ENVIROMENT

A Schedule E - Government Chief Responsibility for the Environment:
Ministry of Environment Lands and Parks

A

END OF SECTION 01 74 19

810 Blanshard Street, 4™ Floor
Victoria, BC V8V 1X4
604-387-1161 / 604-356-6464

Waste Reduction Commission Soils and Hazardous Waste

770 South Pacific Blvd, Suite 303

Vancouver BC, V6B 5E7

604-660-9550 / 604-660-9596
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1.0 GENERAL

11 SECTION INCLUDES
A Administrative procedures preceding preliminary and final inspections of Work.

1.2 RELATED SECTIONS

A Section 01 78 00 - Closeout Submittals.
1.3 INSPECTION AND DECLARATION
A Contractor's Inspection: Contractor and all Subcontractors shall conduct an inspection of
Work, identify deficiencies and defects, and repair as required to conform to Contract
Documents.
A1 Notify Departmental Representative in writing 3 weeks prior to the satisfactory

completion site visit of the Contractor’s Inspection to allow Departmental
Representative to schedule relevant authorities.

2 Attend Departmental Representative's Inspection.

.3 Departmental Representative's Review: Departmental Representative and
Contractor will perform review of Work to identify obvious defects or deficiencies.
Contractor and Departmental Representative will agree to the values set forth in
the deficiencies identified in the Certificate of Final Completion and set a
schedule of completion for all deficiencies.

A4 Completion: submit written certificate that following have been performed:

A1 Work has been completed and inspected for compliance with Contract
Documents.

2 Defects have been corrected and deficiencies have been completed.

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

A4 Certificates required by authorities having jurisdiction.

5 Commissioning of all systems: Final commissioning reports have been
submitted to the Departmental Representative.

.6 Operation of systems have been demonstrated to Owner's personnel.

v Work is complete and ready for Final Inspection.

2 Submit required forms as described in General Conditions and Standard Acquisition

Contract Clause (SACC) manual.

END OF SECTION 01 77 00
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1.0 GENERAL

1.1 RELATED SECTIONS

A Quality Control Section 01 45 00
2 Examination & Preparation Section 01 71 00
3 Closeout Procedures Section 01 77 00
4 Demonstration and Training Section 01 79 00
5 General Commissioning CX Requirements Section 01 91 31
.6 Building Management Manual Section 01 91 51

1.2 SUBMISSION
A1 Prepare instructions and data using personnel experienced in maintenance and operation
of described products.

2 Copy of operating and maintenance manual will be returned after Substantial Completion
Inspection, with Departmental Representative's comments.

.3 Revise content of documents as required prior to formal submittal.

4 Two weeks prior to Substantial Completion of the Work, submit to the Departmental
Representative, four draft copies of operating and maintenance manuals in English.

5 An electronic copy Interactive Operating and Maintenance Manual System is required as
specified under clause 1.3. Provide 4 sets of the Electronic Interactive Operating and
Maintenance Manual System to the Departmental Representative.

.6 Hard copies of the Operating and Maintenance Manual System is required as specified
under clause 1.4. Provide 4 sets of the Hard Copy Interactive Operating and
Maintenance Manual System to the Departmental Representative.

7 Ensure spare parts, maintenance materials and special tools provided are new,
undamaged or defective, and of same quality and manufacture as products provided in
Work.

.8 If requested, furnish evidence as to type, source and quality of products provided.

.9 Defective products will be rejected, regardless of previous inspections. Replace products

at own expense.
.10 Pay costs of transportation.

A1 Certificate of Completion.
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1.3 INTERACTIVE OPERATING AND MAINTENANCE MANUAL SYSTEM
A In addition to the printed copies, submit provide an Interactive Operating and
Maintenance Manual System as specified herein.

2 System Description and Requirements
A All as constructed drawings and operation and maintenance (O&M) manuals
listed under the Scope of Work shall be converted, where necessary, into
Portable Data File (PDF) format for viewing using the Adobe Acrobat Reader.
2 Documentation storage and retrieval system shall be structured based on a
database framework with direct links to the appropriate PDF files. Documents
retrieval and viewing shall be executed through a menu driven approach.

.3 Program shall be capable of storing separately and independently data of multiple
buildings and shall be expandable for addition of new buildings and systems.

A4 Data of each building shall be accessible by the input of either the building name or
building number as defined by the Departmental Representative.

5 O&M data and as constructed drawings shall be classified by their corresponding
disciplines, including:

A Architectural
2 Mechanical
3 Electrical
A4 Data & Communication
5 BSCS
.6 Under each discipline, data shall be grouped into the following four major
categories:
A Basic Documents
A ‘Basic Documents’ shall, according to the type of services or
disciplines, include the full contents of each hard copy of the
O&M manuals with the addition of Miscellaneous Maintenance
Reports and Records, or as defined by the user. In general the
following shall be included unless specifically excluded by the
Departmental Representative:
A Introduction
2 Consultant/Contractor/Suppliers List
3 System Description
4 Maintenance and Lubrication Schedules
5 Testing and Commissioning (T&C) Reports
.6 Misc. Reports
7 Specifications
.8 Equipment and/or point schedules as identified in the
hard copy documents
9 Others as stipulated by the Departmental Representative
2 All Basic Documents PDF files shall be enhanced with
appropriate bookmarks to facilitate searching of information
within the document or linking to other relevant documents for
references.
2 ‘As-Constructed’ Drawings
A ‘As-Constructed’ drawings shall be converted from the original

electronic files, such as CAD, into PDF format. If only the hard
copies of the ‘as constructed’ drawings are available, they shall
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be scanned and saved in PDF format. PDF files of the ‘As-
Constructed’ drawings shall be enhanced with the following
bookmarks to zoom into legible views on the computer screen as
a minimum:
A Drawing Number and Title
2 Drawing Notes
3 Major Equipment Locations
4 Cross-links to other related drawings
5 Revisions
3 System Data

A Building systems shall be identified by their services, disciplines,
function, nature and specific scope. System data shall be
classified into the following categories:
A System Description
2 Schematic (where applicable)
3 Equipment List

2 Provide hot key buttons, where applicable, for direct access to
drawings/data referenced on the schematics. The same shall be
applied to listed equipment for direct links to the corresponding
equipment data.

A4 Equipment Data
A Equipment data shall be classified into the following categories:

1 Equipment submittals
2 T&C Report
3 Maintenance Data
4 Maintenance Records
5 Photo

2 Provide a summary screen to list all equipment classified under a
specific system. On the summary screen, provide direct links to
the corresponding equipment data under each category with
addition links to the relevant ‘As Constructed’ drawings.

.6 The system shall be executed by Professional Engineers with a minimum of 10 years
post qualification experience in the field of Building Services Engineering.

7 The Contractor shall provide a minimum of 3 past job references as proven record of
similar undertakings.

.8 The Contractor shall provide a demonstration of the system to the Departmental
Representative to provide verification that the requirements of the specification are

fulfilled.

14 FORMAT HARD COPY MANUALS
A Organize data in the form of an instructional manual.

2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face
pockets.

3 When multiple binders are used, correlate data into related consistent groupings. ldentify
contents of each binder on spine.
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4 Cover: Identify each binder with type or printed title 'Project Record Documents'; list title
of project and identify subject matter of contents.
5 Arrange content by Section numbers and sequence of Table of Contents.
.6 Provide tabbed fly leaf for each separate product and system, with typed description of
product and major component parts of equipment.
v Text: Manufacturer's printed data, or typewritten data.
.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages.
9 Provide 1:1 scaled CAD files in .dwg format on CD.

1.5 CONTENTS - EACH VOLUME

A

Table of Contents: provide title of project;

A date of submission;

2 names, addresses, and telephone and fax numbers of Contractor,
Subcontractors, Suppliers with name of responsible parties;

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

A4 copy of hardware schedule and paint schedules, complete with the actual

manufacturer, supplier and identification names and numbers.

5 all extended guarantees, warranties, maintenance bonds, certificates, letters of

guarantees, registration cards, as called for in the various sections of the

specification.

complete set of all final reviewed shop drawings.
certificates of inspection by authorities having jurisdiction.
test reports and certificates as applicable.

complete set of as constructed drawings.

© o~

For each product or system:

A List names, addresses and telephone numbers of subcontractors and suppliers,

including local source of supplies and replacement parts.

Product Data: mark each sheet to clearly identify specific products and component parts,

and data applicable to installation; delete inapplicable information.

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

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

Section 01 45 00 - Quality Control.

Training: Refer to Section 01 79 00 - Demonstration and Training.
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1.6 ‘AS CONSTRUCTED’ DRAWINGS AND SAMPLES

A In addition to requirements in General Conditions, maintain at the site one record copy of:

A Contract Drawings.

2 Specifications.

3 Addenda.

4 Change Orders and other modifications to the Contract.
5 Reviewed shop drawings, product data, and samples.
.6 Field test records.

e Inspection certificates.

.8 Manufacturer's certificates.

2 Store record documents and samples in field office apart from documents used for
construction. 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. Label each document "PROJECT RECORD" in neat,
large, printed letters.

4 Maintain record documents in clean, dry and legible condition. Do not use record
documents for construction purposes.

5 Keep record documents and samples available for inspection by Departmental
Representative.

.6 Mark changes as work progresses and as changes occur. Include changes to existing
mechanical systems, control systems and low voltage control wiring. Transfer information
weekly to reproducibles, revising reproducibles to show work as actually installed. Use
different colour waterproof ink for each service.

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

.8 Provide an electronic copy of as constructed drawings.

1.7 RECORDING ACTUAL SITE CONDITIONS

A

Record information on set of black line opaque drawings, provided by Departmental
Representative.

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

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

Contract Drawings and shop drawings: legibly mark each item to record actual

construction, including:

A 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.
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3 Measured locations of internal utilities and appurtenances, referenced to visible

1.8

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: legibly mark each item to record actual construction, including:
A 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, required by individual specifications sections.

EQUIPMENT AND SYSTEMS

A1 Each Item of Equipment and Each System: include description of unit or system, and
component parts. Give function, normal operation characteristics, and limiting conditions.
Include performance curves, with engineering data and tests, and complete
nomenclature and commercial number of replaceable parts.

A Operation data to include:
A Control schematics for systems including environmental controls.
2 Description of systems and their controls.
.3 Description of operation of systems at various loads together with reset

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

2 aintenance data to include:
Servicing, maintenance, operation and trouble-shooting instructions for
each item of equipment.

2 Data to include schedules of tasks, frequency, tools required and task
time.

.3 Description of plumbing specialties and accessories, giving
manufacturer's name, type, model, year, capacity. List of recommended
spare parts.

3 Performance data to include:

A Equipment performance verification test results.

2 Special performance data as specified.

2 Panel board circuit directories: provide electrical service characteristics, controls, and

communications.
3 Include installed colour coded wiring diagrams.
A4 Operating Procedures: include start-up, break-in, and routine normal operating

instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and any special operating instructions.
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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.

.8 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.

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

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

A3 Provide list of original manufacturer's spare parts, current prices, and recommended
guantities to be maintained in storage.

14 Include test and balancing reports as specified in Section 01 45 00 - Quality Control and
01 91 13 — General Commissioning (Cx) Requirements.

15 Additional requirements: As specified in individual specification sections.

1.9 MATERIALS AND FINISHES

A1 Building Products, Applied Materials, and Finishes: include product data, with catalogue
number, size, composition, and colour and texture designations. Provide information for
re-ordering custom manufactured products.

2 Instructions for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

3 Moisture-protection and Weather-exposed Products: include manufacturer's
recommendations for cleaning agents and methods, precautions against detrimental
agents and methods, and recommended schedule for cleaning and maintenance.

4 Additional Requirements: as specified in individual specifications sections.

1.10 SPARE PARTS

A 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 location as directed; place and store.

4 Receive and catalogue all items. Submit inventory listing to Departmental

Representative. Include approved listings in Maintenance Manual.
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5 Obtain receipt for delivered products and submit prior to final payment.

1.11  MAINTENANCE MATERIALS

A Provide maintenance and extra materials, in quantities specified in individual specification
sections.

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

3 Deliver to location as directed; place and store.

4 Receive and catalogue all items. Submit inventory listing to Departmental

Representative. Include approved listings in the Operating and Maintenance Manuals.
5 Obtain receipt for delivered products and submit prior to final payment.

1.12 SPECIALTOOLS

A1 Provide special tools, in quantities specified in individual specification section.
2 Provide items with tags identifying their associated function and equipment.
3 Deliver to location as directed; place and store.

4 Receive and catalogue all items. Submit inventory listing to Departmental

Representative. Include approved listings in Maintenance Manual.

1.13 STORAGE, HANDLING AND PROTECTION
A 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 to satisfaction of

Departmental Representative.

1.14 WARRANTIES AND BONDS
A1 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 the applicable item of work.

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

5 Verify that documents are in proper form, contain full information, and are notarized.
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.6 Co-execute submittals when required.

v Retain warranties and bonds until time specified for submittal.

END OF SECTION 01 78 00
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1.0 GENERAL

11 ADMINISTRATIVE REQUIREMENTS

1.2

A

5

Demonstrate scheduled operation and maintenance of equipment and systems to
Owner's personnel two weeks prior to date of substantial performance.

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

Preparation:

A Verify conditions for demonstration and instructions comply with requirements.

2 Verify designated personnel are present.

.3 Ensure equipment has been inspected and put into operation in accordance with
Division.

A4 Ensure testing, adjusting, and balancing has been performed in accordance with
Section 23 08 00 Commissioning of Mechanical Systems.

Demonstration and Instructions:

A1 Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
and maintenance of each item of equipment at agreed upon times, at the
equipment location.

2 Instruct personnel in phases of operation and maintenance using operation and
maintenance manuals as basis of instruction.

.3 Review contents of manual in detail to explain aspects of operation and
maintenance.

A4 Prepare and insert additional data in operations and maintenance manuals when
needed during instructions.

Time Allocated for Instructions: ensure adequate amount of time required for instruction
of each item of equipment or system: refer to 1.7 of Section 01 91 31.

SUBMITTALS

A

2

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

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

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

Give time and date of each demonstration, with list of persons present.
Provide electronic & hard copies (Refer to Section 01 78 00 Closeout Submittals) of

completed operation and maintenance manuals for use in demonstrations and
instructions.
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1.3 QUALITY ASSURANCE
A When specified in individual Sections requiring manufacturer to provide authorized
representative to demonstrate operation of equipment and systems:
A Instruct Owner's personnel.
2 Provide written report that demonstration and instructions have been completed.

1.4 POWER SYSTEM SCADA SYSTEM

A Review operation of systems and equipment.

2 Review of programming setup and hardware setup.

3 Review of HMI screens, trending functions, alarm operations.
4 Refer to Section 26 29 23.02 for additional requirements.

END OF SECTION 01 79 00
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Part 1 GENERAL
11 SUMMARY
A Section Includes:

A General requirements relating to commissioning of project's components and
systems, specifying general requirements to Performance Verification of
components, equipment, sub-systems, systems, and integrated systems.

2 Related Sections:

A Section 01 33 00 - Submittal Procedures

2 Section 01 45 00 - Quality Control.

.3 Section 01 91 31- Commissioning (Cx) Plan

4 Section 23 05 00 -Common Work Results - Mechanical

5 Section 23 05 93 - Testing, Adjusting And Balancing for HVAC.

.6 Section 23 08 00 - Commissioning of Mechanical Systems

7 Section 25 05 01 — EMCS General Requirements

.8 Section 25 90 11 — EMCS: Sequence of Operations

9 Section 26 05 00 - Common Work Results - Electrical.

.10 Section 26 05 14 - Power Cables (1001V-27kV & 125VDC)

A1 Section 26 05 27 - Grounding — Primary

A2 Section 26 05 43.01 - Installation of Cables in Trenches and Ducts

.13 Section 26 12 16 - Dry Type, Medium and High Voltage Transformers

14 Section 26 13 18 - Primary Switchgear Assembly to 27kV

.15 Section 26 29 05 - Protective Relays

.16 Section 26 29 10- Motor Starters to 600V.

A7 Section 26 33 16 - Battery Racks & DC Panelboard

.18 Section 26 33 43 - Battery Chargers

.19 Section 26 33 53 - Static Uninterruptible Power Supply.

.20 Section 26 36 23 - Manual and Automatic Transfer Switch.

21 Section 26 41 13 - Lightning Protection for Structures

.22 Section 28 31 01- Fire Detection and Alarm.

3 Acronyms:

A AFD - Alternate Forms of Delivery, service provider.

2 BMM - Building Management Manual.

.3 Cx - Commissioning.

4 EMCS - Energy Monitoring and Control Systems.

5 O&M - Operation and Maintenance.

.6 PV - Performance Verification.

7 TAB - Testing, Adjusting and Balancing.

.8 CxA — Commissioning Authority.
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.9 DC — Design Consultant.
.10 PWGSC - Public Works and Government Services Canada.
A1 ECxC — Electrical Commissioning Coordinator.
A2 MCxC — Mechanical Commissioning Coordinator.
.13 QCM - .Quality control Manger.
14 ECA — Electrical Commissioning Agent.
15 MCA — Mechanical Commissioning Agent.
.16 O&M — Operations and Maintenance.
1.2 REFERENCE

13

CSA Standards for Building Commissioning 2320-11.

A ANSI/NETA Standard for Maintenance Testing Specifications for Electrical Power
Distribution Equipment and Systems.

GENERAL

Cx is a planned program of tests, procedures and checks carried out systematically on

systems and integrated systems of the finished Project. Cx is performed after
systems and integrated systems are completely installed, functional and Contractor's
Performance Verification responsibilities have been completed and approved.
Objectives:

A Verify installed equipment, systems and integrated systems operate in
accordance with contract documents and design criteria and intent.
2 Ensure appropriate documentation is compiled into the BMM.

.3 Effectively train O&M staff.

Cx is to be performed by an independent third party professional Cx Agent(s) after work
is completed and prior to energizing any equipment. The independent third party must
have performed similar HV work for a minimum of 5 years. Qualifications of Cx Agent
submitted by General Contractor shall be reviewed by Commissioning Authority and can
only be hired after acceptance by Departmental Representative.

General Contractor to retain the services of an independent third party professional Cx
Agent to carry out the tests and calibration as required herein. Testing Agency shall be
familiar with NETA Standards as specified herein and shall have accreditation equivalent
to a full NETA member company:

A This project shall only be undertaken by firms familiar with and having a long and
demonstrable successful track record in the field of switchgear and transformer
modification and installation, protection and control, and arc flash mitigation. The
proponent shall be experienced in working with an industrial type primary voltage
distribution system using parallel feeders. Provide documented experience on
projects of this type.

2 All protection settings must be reviewed by a Professional Engineer registered in
British Columbia who is an employee of Cx Agency. Provide documentation
naming this individual along with their credentials.
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.3 All work must be performed by qualified technicians/electricians with applicable

accreditation for the appropriate permitting required. Provide a list of all
personnel and their qualifications.

A4 Provide three references, including contact information for completed projects
similar to this in scope and technical content.
5 Quialifications of the Cx Agency must be submitted and reviewed by

Departmental Representative and only after acceptance will the Testing Agency
be allowed to perform the work.

4 Furnish Independent Cx agency professional engineer’s letter confirming that entire
installation as it pertains to each system has been installed to manufacturer's
instructions. The letter is to be submitted stamped by a Professional Engineer,
registered in BC, and provided to the Commissioning Authority.

5 Employ only personnel who are qualified and experienced in high voltage work.
Personnel must be familiar with the equipment and procedures necessary to complete
the work as specified herein.

.6 Contractor assists in Cx process, operating equipment and systems, troubleshooting and
making adjustments as required.

A Systems to be operated at full capacity under various modes to determine if they
function correctly and consistently at peak efficiency. Systems must interact with
each other as intended in accordance with Contract Documents and design
criteria.

2 During these checks, adjustments will be made to enhance performance to meet
environmental or user requirements.

v Design Criteria: as per client's requirements or determined by designer to meet Project
functional and operational requirements.

1.4 COMMISSIONING OVERVIEW
Cx to be a line item of General Contractor's cost breakdown.

2 Cx activities supplement field quality and testing procedures described in relevant
technical sections.

.3 Cx is to ensure the built facility is constructed and proven to operate satisfactorily under
weather, environmental and occupancy conditions to meet functional and operational
requirements. Cx activities includes the transfer of critical knowledge to facility
operational personnel.

A4 Complete all start-up and verification of systems prior to review by Commissioning
Agent.

A To bring mechanical, electrical and building architectural systems and
components from a state of static completion to a state of dynamic operation.
To verify conformance to contract requirements.

To confirm installations meet requirements of Contract Documents.

To provide all testing documents and records.

To ensure completed facility meets contract requirements.

To provide a documented operator training program.

o U wiN
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v To verify accuracy of project record drawings and operating and maintenance
manuals.
5 Departmental Representative will issue Certificate of Substantial Completion when:
A Completed Cx documentation has been received, reviewed for suitability and
approved by Commissioning Authority.
2 Equipment, components and systems have been commissioned.

3 O&M staff training has been completed.

15 NON-CONFORMANCE TO PERFORMANCE VERIFICATION REQUIREMENTS

A Should equipment, system components, and associated controls be incorrectly installed
or malfunction during Cx, correct deficiencies, re-verify equipment and components
within the un-functional system, including related systems as deemed required by
Commissioning Authority, Commissioning Authority to ensure effective performance.

.2 Costs for corrective work, additional tests, inspections, to determine acceptability and
proper performance of such items to be borne by General Contractor. Above costs to be
in form of progress payment reductions or hold-back assessments.

1.6 PRE-CX REVIEW
A Before Construction:
A Review contract documents, confirm by writing to Commissioning Authority.
A Adequacy of provisions for Cx.
2 Aspects of design and installation pertinent to success of Cx.
2 During Construction:
A Co-ordinate provision, location and installation of provisions for Cx.
3 Before start of Cx:
A Have completed Cx Plan up-to-date.
2 Ensure installation of related components, equipment, sub-systems, systems is
complete.
.3 Fully understand Cx requirements and procedures.
4 Have Cx documentation shelf-ready.
5 Understand completely design criteria and intent and special features.
.6 Submit complete start-up documentation to Departmental Representative.
v Have Cx schedules up-to-date.
.8 Ensure systems have been cleaned thoroughly.
9 Complete TAB procedures on systems, submit TAB reports to Departmental

Representative for review and approval.

.10 Submit factory testing report of Electrical EqQuipment to Departmental
Representative for review and approval.

A1 Ensure "As-Built" system schematics are available.
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1.7

1.8

A2 Conduct coordination and protection study of upstream breakers, as indicated in
drawings, to determine if trip settings are adequate for additional demand.
Determine trip setting adjustments and where required, re-set breaker
parameters accordingly. The study shall be performed at both 12.5 kV and 25 kV
distribution voltages.

.13 Factory test each transformers, regulator and switchgear assemblies and all
accessories. Notify Commissioning Authority 7 days in advance of tests and
confirm 2 days in advance. Commissioning Authority and Engineer will
attend/witness tests. Tests must be conducted in the Lower Mainland area of
British Columbia. Alternatively, if tests are conducted elsewhere, pay the costs of
travel time (at $130/hour) and all travel/living expenses for two attendees (at
actual cost) associated with Commissioning Authority and engineer’s attendance
at factory tests and at repeat tests if necessary.

Inform Commissioning Authority in writing of discrepancies and deficiencies on finished
works.
CONFLICTS

Report conflicts between requirements of this section and other sections to
Departmental Representative before start-up and obtain clarification.

Failure to report conflict and obtain clarification will result in application of most stringent
requirement.

SUBMITTALS
Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
1 Submit no later than 4 weeks after award of Contract:

A Name of Contractor's Cx agent.

2 Draft Cx documentation.

.3 Preliminary Cx schedule.

Request in writing to Commissioning Authority for changes to submittals and obtain
written approval at least 8 weeks prior to start of Cx.

Submit proposed Cx procedures to Commissioning Authority where not specified and
obtain written approval at least 8 weeks prior to start of Cx.

Provide additional documentation relating to Cx process required by Commissioning
Authority, specifically;

Cx Plan and Schedule

Accepted Shop drawings

Completed PI forms

Approved TAB report

Approved PV forms

Approved O&M manuals

Approved System and Integrated System Test Report
Approved Factory testing reports

Approved Training and Attendance forms

i
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.10 Accepted “As-built” Plans and Specifications
A1 Final Cx Report

1.9 COMMISSIONING DOCUMENTATION
A Refer to Section 01 91 33 - Commissioning (Cx) Forms: Static Verification Forms, Start-
up and Functional Performance Testing Forms for requirements and instructions for use.
2 General Contractor to review and approve Cx documentation submitted by Cx Agent
prior to submission to Departmental Representative for review.
3 Provide completed and approved Cx documentation to Commissioning Authority.
1.10 COMMISSIONING SCHEDULE
A Provide detailed Cx schedule as part of construction schedule in accordance with
Section 01 32 16.07 Construction Progress Schedule Bar (GANTT Chart).
2 Provide adequate time for Cx activities prescribed in technical sections and

commissioning sections including:

A Approval of Cx reports.

2 Verification of reported results.

3 Repairs, retesting, re-commissioning, re-verification.
4 Training.

1.11 COMMISSIONING MEETINGS

A Convene Cx meetings following project meetings: Section 01 32 16.07 Construction
Progress Schedule Bar (GANTT Chart) and as specified herein.

Purpose: to resolve issues, monitor progress, identify deficiencies, relating to Cx.

.3 Continue Cx meetings on regular basis until commissioning deliverables have been
addressed.
A4 At 60% construction completion stage. Section 01 32 16.07 Construction Progress

Schedule Bar (GANTT Chart). General Contractor to call a separate Cx scope meeting
to review progress, discuss schedule of equipment start-up activities and prepare for Cx.
Issues at meeting to include:

A Review duties and responsibilities of General Contractor and subcontractors,
addressing delays and potential problems.
2 Determine the degree of involvement of trades and manufacturer's

representatives in the commissioning process.

5 Thereafter Cx meetings to be held until project completion and as required during
equipment start-up and functional testing period.

.6 Meeting will be chaired by General Contractor with their Commissioning Agent, who will
record and distribute minutes.

v Ensure subcontractors and relevant manufacturer representatives are present at 60%
and subsequent Cx meetings and as required.
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1.12 STARTING AND TESTING
A General Contractor assumes liabilities and costs for inspections. Including disassembly

and re-assembly after approval, starting, testing and adjusting, including supply of
testing equipment.
1.13 WITNESSING OF STARTING AND TESTING
Provide 14 days’ notice prior to commencement.
Commissioning Authority to witness of start-up and testing.

General Contractor's Cx Agent to be present at tests performed and documented by
sub-trades, suppliers and equipment manufacturers.

A Minimum of 5 years experience in design, installation and operation of equipment
and systems.
2 Ability to interpret test results accurately.
3 To report results in clear, concise, logical manner.
1.14 PROCEDURES
A Verify that equipment and systems are complete, clean, and operating in normal and
safe manner prior to conducting start-up, testing and Cx.
2 Conduct start-up and general testing in following distinct phases
A Included in delivery and installation
A Verification of conformity to specification, approved shop drawings and
completion of Pl report forms.
2 Visual inspection of quality of installation.
2 Prior to start-up:
A Insulation resistance test and continuity test of all new cables and all
cables with connections changed during construction
2 All high voltage terminations tested with infrared imaging. Spot

temperature readings are not acceptable

.3 Refer to the NETA Acceptance Testing specifications for detailed
commissioning requirements for the following equipment:

A Cables, Low Voltage, 600 volt maximum.

Switches, Air, Low Voltage

Circuit Breakers, Air, Insulated/Molded Case

Circuit Breakers, Air, Low-Voltage Power

Instrument Transformers

Metering Devices, Microprocessor-Based

Motor Control, Motor Starters, Low-Voltage

Emergency Systems, Uninterruptable Power Systems

Emergency Systems, Automatic Transfer Switches
.10 Fiber-Optic Cables

4 Start-up: follow accepted start-up procedures.

© oo NN WN
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5 Operational testing: document equipment performance.
.6 System PV: include repetition of tests after correcting deficiencies.
v Post-substantial performance verification: to include fine-tuning.
.3 Conduct following tests in accordance with Section 01 45 00 - Quality Control.
A Power distribution system including phasing, voltage, grounding and load
balancing.
2 Circuits originating from branch distribution panels.
.3 Lighting and its control.
4 Motors, heaters and associated control equipment including sequenced
operation of systems where applicable.
5 Systems: fire alarm system communications.
.6 Insulation resistance testing:
A Megger circuits, feeders and equipment up to 350 V with a 500 V
instrument.
2 Megger 350-600 V circuits, feeders and equipment with a 1000 V
instrument.
.3 Megger 600-2.4kV circuits, feeder and equipment with a 5000V
instrument.
A4 Check resistance to ground before energizing.
4 Correct deficiencies and obtain approval from Commissioning Authority after distinct

phases have been completed and before commencing next phase.
Document required tests on approved PV forms.

Failure to follow accepted start-up procedures will result in re-evaluation of equipment by
an independent testing agency selected by Commissioning Authority. If results reveal
that equipment start-up was not in accordance with requirements, and resulted in
damage to equipment, implement following:

A Minor equipment/systems: implement corrective measures approved by
Departmental Representative.

2 Major equipment/systems: if evaluation report concludes that damage is minor,
implement corrective measures approved by Commissioning Authority.

.3 If evaluation report concludes that major damage has occurred, Departmental
Representative shall reject equipment.
A Rejected equipment to be removed from site and replace with new.
2 Subject new equipment/systems to specified start-up procedures.

1.15 START-UP DOCUMENTATION
A Assemble start-up documentation and submit to Commissioning Authority for approval

before commencement of commissioning.

A Start-up documentation to include:
A Factory and on-site test certificates for specified equipment.
2 Pre-start-up inspection reports.

.3 Signed installation/start-up check lists.
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A4 Start-up reports,

5 Step-by-step description of complete start-up procedures, to permit
Departmental Representative to repeat start-up at any time.

1.16 OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS

A After start-up, operate and maintain equipment and systems as directed by
equipment/system manufacturer.

2 With assistance of manufacturer develop written maintenance program and submit to
Departmental Representative for approval before implementation.

3 Operate and maintain systems for length of time required for commissioning to be
completed.

4 After completion of commissioning, operate and maintain systems until issuance of

Certificate of Substantial Performance.

1.17 TEST RESULTS
A If start-up, testing and/or PV produce unacceptable results, repair, replace or repeat
specified starting and/or PV procedures until acceptable results are achieved.
2 Provide manpower and materials, assume costs for re-commissioning.
1.18 START OF COMMISSIONING

Notify Commissioning Authority at least 4 weeks prior to start of Cx.

2 Start Cx after elements of building affecting start-up and performance verification of
systems have been completed.

1.19 INSTRUMENTS / EQUIPMENT
A Submit to Commissioning Authority for review and approval:
A Complete list of instruments proposed to be used.
.2 Listed data including, serial number, current calibration certificate, calibration
date, calibration expiry date and calibration accuracy.
2 Provide the following equipment as required:
A 2-way radios.
2 Ladders.
.3 Equipment as required to complete work.
1.20 COMMISSIONING PERFORMANCE VERIFICATION
A Carry out Cx:
A Under accepted simulated operating conditions, over entire operating range, in
all modes.
2 On independent systems and interacting systems.

Cx procedures to be repeatable and reported results are to be verifiable.

Follow equipment manufacturer's operating instructions.
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1.21

1.22

1.23

1.24

1.25

1.26

1.27

EMCS trending to be available as supporting documentation for performance
verification.
WITNESSING COMMISSIONING

Departmental Representative to witness activities and verify results.

AUTHORITIES HAVING JURISDICTION

Where start-up, testing or commissioning procedures duplicate verification requirements
of authority having jurisdiction, arrange for authority to witness procedures so as to avoid
duplication of tests and to facilitate expedient acceptance of facility.

Obtain certificates of approval, acceptance and compliance with rules and regulation of
authority having jurisdiction.

Provide copies to Departmental Representative within 5 days of test and with Cx report.
Authorities having jurisdiction in this project include Township of Esquimalt and BC
Safety Authority.

EXTRAPOLATION OF RESULTS

Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot
be conducted under near-rated or near-design conditions, extrapolate part-load results
to design conditions when approved by Commissioning Authority in accordance with
equipment manufacturer's instructions, using manufacturer's data, with manufacturer's
assistance and using approved formulae.

SUNDRY CHECKS AND ADJUSTMENTS

Make adjustments and changes which become apparent as Cx proceeds.

Perform static and operational checks as applicable and as required.

DEFICIENCIES, FAULTS, DEFECTS

Correct deficiencies found during start-up and Cx to satisfaction of Commissioning
Authority.

Report problems, faults or defects affecting Cx to Commissioning Authority in writing.
Stop Cx until problems are rectified. Proceed with written approval from Commissioning
Authority.

COMPLETION OF COMMISSIONING

Upon completion of Cx, leave systems in normal operating mode.

Except for warranty and seasonal verification activities, complete Cx prior to issuance of
Certificate of Substantial Performance.

Cx to be considered complete when contract Cx deliverables have been submitted and
accepted by Commissioning Authority.
ACTIVITIES UPON COMPLETION OF COMMISSIONING

When changes are made to baseline components or system settings established during
Cx process, provide updated Cx form for affected item.
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1.28 MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS
A Supply, deliver, and document maintenance materials, spare parts, and special tools as

specified in contract.

1.29 OCCUPANCY

A Cooperate fully with Departmental Representative during stages of acceptance and
occupancy of facility.

1.30 INSTALLED INSTRUMENTATION
A Use instruments installed under Contract for TAB and PV if:
A Accuracy complies with these specifications.
2 Calibration certificates have been deposited with Commissioning Authority.
2 Calibrated EMCS sensors may be used to obtain performance data provided that sensor

calibration has been completed and accepted.

1.31 PERFORMANCE VERIFICATION TOLERANCES
A Application tolerances:

A Specified range of acceptable deviations of measured values from specified
values or specified design criteria. Except for special areas, to be within +/- 10%
of specified values.

2 Instrument accuracy tolerances:
A To be of higher order of magnitude than equipment or system being tested.
.3 Measurement tolerances during verification:
A Unless otherwise specified actual values to be within +/- 2% of recorded values.
1.32 OWNER'S PERFORMANCE TESTING
A Performance testing of equipment or system by Commissioning Authority will not relieve

Contractor from compliance with specified start-up and testing procedures.

END OF SECTION
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Part 1 General
1.1 SUMMARY
A1 Section Includes:
A1 Description of overall structure of Cx Plan and roles and responsibilities of
Cx team.
.2 Related Requirements

A1 Section 01 91 33 Cx Forms.
2 Section 01 91 41 Cx Training.

1.2 REFERENCES

American Water Works Association (AWWA)

Public Works and Government Services Canada (PWGSC)

Underwriters' Laboratories of Canada (ULC)

CSA Standards for Building Commissioning Z320-11.

ANSI/NETA Standard for Maintenance Testing Specifications for Electrical
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Power Distribution Equipment and Systems.

1.3 GENERAL
A Provide fully functional facilities:

A Systems, equipment and components meet user's functional requirements
before date of acceptance, and operate consistently at peak efficiencies and
within specified energy budgets under normal loads.

2 Facility user and O M personnel have been fully trained in aspects of installed
systems.
.3 Complete documentation relating to installed equipment and systems.

Term "Cx" in this section means "Commissioning".
Use this Cx Plan as master planning document for

ax: Outlines organization, scheduling, allocation of resources, documentation,
pertaining to implementation of Cx.

2 Communicates responsibilities of team members involved in Cx Scheduling,
documentation requirements, and verification procedures.

.3 Sets out deliverables relating to O M, process and administration of Cx.

A4 Describes process of verification of how built works meet design

5 requirements.

Produces a complete functional system prior to issuance of Certificate of
Substantial Performance.
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.6 Management tool that sets out scope, standards, roles and responsibilities,
expectations, deliverables, and provides:

A Overview of Cx.
2 General description of elements that make up Cx Plan.
3 Process and methodology for successful Cx.
A4 Acronyms:
Cx - Commissioning.
BMM - Building Management Manual.
EMCS - Energy Monitoring and Control Systems (aka DDC or BAS).
MSDS - Material Safety Data Sheets.
PI - Product Information.
PV - Performance Verification.
TAB - Testing, Adjusting and Balancing.
WHMIS - Workplace Hazardous Materials Information System.
CxA — Commissioning Authority.
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.10 DC — Design Consultant.
A1 PWGSC - Public Works and Government Services Canada.
A2 ECxC — Electrical Commissioning Coordinator.
13 MCxC — Mechanical Commissioning Coordinator.
14 QCM - .Quality control Manger.
.15 ECA - Electrical Commissioning Agent.
.16 MCA — Mechanical Commissioning Agent.
A7 O&M — Operations and Maintenance.
1.4 Five Phases of Cx to be Used on This Project
A Each system is to be checked, verified and documented 4 times at the appropriate phase
of installation, and to have the training & demonstration phase accepted and documented:
STATIC |DYNAMIC FUNCTIONAL
PHASE | DESCRIPTION TEST TEST |PERFORMANCE TEST
1 System readiness or Pre-functional v
Testing
> System start-up, testing, balancing, v v
and adjustment
3 Verification of integrated system v v
performance
4 Demonstration and training N/A N/A N/A
Seasonal testing and verification v Y v
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15 DEVELOPMENT OF 100% CX PLAN

Cx Plan to be 95% completed before added into Project Specifications.

2 Cx Plan to be 100% completed by Contractor within 12 weeks of award of contract to take
into account:

A Approved shop drawings and product data.

2 Approved changes to contract.
3 Contractor's project schedule.
4 Cx schedule.
5 Contractor's, sub-contractor's, suppliers' requirements.
.6 Project construction team's and Cx team's requirements.
3 Submit completed Cx Plan to Commissioning Authority and obtain written approval.
1.6 REFINEMENT OF CX PLAN
A1 During construction phase, revise, refine and update Cx Plan to include:
A Changes resulting from Client program modifications.
2 Approved design and construction changes.
2 Submit each revised Cx Plan to Commissioning Authority for review every 3 months, and

obtain written approval.

1.7 COMPOSITION, ROLES AND RESPONSIBILITIES OF CX TEAM

A General Contractor to maintain overall responsibility for project and is sole point of contact
between members of commissioning team.
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2 The “Commissioning Team” consists of various participants involved in the Cx process.
The table below lists team members, and shows some required tasks.
Review Respond Other
Provide CxA’s to CxA Attend Duties
Design Design | Review | Tender Cx Described
Intent Review | Cx Plan | Review | Meetings Herein
Client: Esquimalt Graving Dock, Cliff v v v v v
Rhodes, Joe Lezetc
Cllent_: _PWGSC, Danny Wong, George v v v v v
Strazicich, Norm Paul
Architect (Consqltant): Chernc_)ff v v v v
Thompson Architects, Tony Yip
General Contractor: To be determined v v
Coordinator: v v
Owner’'s Commissioning Authority: AES, v v v
Pat McCooey; AMC, Bob Landell
Contractor’s Mechan_lcal Commissioning v v v v v v
Agent: To be determined
Mechanical Engineer: JM Bean & Co. v v v v v v
Raul Valderama
Electrical Engineer: AES v v v v v
Envelope: Morrison Hershfield, Chris v v v v v
Raudoy
Civil Engineer: Westbrook Consulting, v v v v v
Bruce Crawshaw
Landscape Architect: v v v
Testmg_ and Balancing Agent: To be v v v
determined
Control_s Trade Contractor: To be v v v
determined
Electrical Contractor: To be determined v v
Manufacturer's Representatives (as
applicable): To be determined v
Inspectors and Testing Agencies: To be
determined v

.3 This list is to be updated on an ongoing basis as tendering and hiring occurs.
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4 The project’s preliminary Cx Organization Chart is as follows:

m
Engineer
Electrical Architecticural
Engineer Trades
Structural [ EL Mechanical
Engineer Trades CxA
Civil Engineer TAB Agent
Lam Electrical Electrical
Architect Trades (87.1

The team members’ commissioning responsibilities are detailed in the specifications and this
Commissioning Plan. The following is a summary table to assist team members in better
understanding their roles:

LEGEND: "A" denotes ACCEPT; "L" denotes LEAD;
"P" denotes PARTICIPATE

. Building

Bundng Lopsand | ox | ox | Dosgn | CYUSEIOT | wanur | ndgpendent

maint. authority | provider | consultants rep’s tng
rep. contractors specialists
staff

Concept Phase

Define owner’s project L =

req's

Select a Cx authority L

Form a Cx team P P P P

Review OPRs P P

Include Cx P L P P P

responsibilities

Determine scope and

initial Cx budget AL P P

Develop basis of design P L P P
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(BOD)

Develop initial Cx plan
outline

Acceptance

Hold design phase Cx

A

Design Phase

Integrate Cx activities

. P L P P P P
meetings

Identify prOJ.eg:F-.spemflc = L p = p =
Cx responsibilities

Verify OPR and BOD

for completeness and L P

clarity

Perform Cx-focused

design reviews of P P L

drawings and specs

Plan/prepare verification

checklists and test L P P P P
procedures

Define requirements for = p L =

systems manuals

De_te_rmlne operatlonal P L/p L/p

training requirements

Develop Cx A p L

specifications

Prepare Cx report L

Update Cx plan L

Acceptance A

Construction Phase

from all tests

into project schedule P L

Hold construction Cx

phase kickoff and P L P P P P P
progress meetings

Review contractor

submissions and shop P L P

drawings

Construct mock-ups A P P P L P P
Update OPR and BOD A

Perfprm r?lr)d dpcument P L/p L/p p =
static verification

Perform and document p = L p =
start-up

Perform and document

functional performance P P L P P P
testing

Prepare and update L p =

issues logs

Resolve issues resulting p = L =
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Verify, review, and
conduct training

Review maintenance
and data manuals

Review operations
manuals

Prepare Cx report

Update Cx plan

Prepare Cx manual

Acceptance

Resolve outstanding Cx

Occupancy &
operations phase

A

: P P L P P P P
ISsues
Perform
seasonal/deferred P P L P P P
testing
Resolve issues resulting
from seasonal/deferred P P L P P P P
tests
Update issues logs
resulting from L P P
seasonal/deferred tests
Complete final Cx report P L P P P
Acceptance A
1.8 Civil Cx
A The Civil Engineer (Design Consultant) will specify and witness tests. The CxA will
coordinate and collect the following reviewed tests:
A1 Hydrostatic pressure test for water main
2 Hydrostatic pressure test for force main
.3 Concrete test (same as structural)
A Nuclear densometer for gravel compactions.
1.9 DELIVERABLES RELATING TO O&M PERSPECTIVES
A1 General requirements:
A Compile English documentation.
2 Documentation to be computer-compatible format ready for inputting for data
management.
2 Provide deliverables:
A Warranties.

Uoh wN

Project record documentation.

Inventory of spare parts, special tools and maintenance materials.
Maintenance Management System (MMS) identification system used.
WHMIS information.
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.6 MSDS data sheets.

7 Electrical Panel inventory containing detailed inventory of electrical circuitry for
each panel board. Duplicate of inventory inside each panel.

.8 Other deliverables described later in this section.

1.10 DELIVERABLES RELATING TO THE CX PROCESS
A Consultants and CxA to witness and review sample tests and reports of results provided
by Contractors.
1.11 CX ACTIVITIES AND RELATED DOCUMENTATION

A Perform Cx by specified Cx agency using procedures reviewed by Commissioning
Authority and Consultant.

Commissioning Authority and Consultant to monitor Cx activities.

Upon satisfactory completion, Cx agency performing tests to prepare Cx Report using
approved PV forms.

4 Commissioning Authority reserves right to verify a percentage of reported results at no
cost to contract.
1.12 CX OF INTEGRATED SYSTEMS AND RELATED DOCUMENTATION

A1 Cx to be performed by specified Cx specialist, using procedures developed by Contractor
and approved by Commissioning Authority, and reviewed by Consultant.

2 Sample of tests to be withessed by Commissioning Authority and/or Consultant and
documented on approved report forms.

.3 Upon satisfactory completion, Cx specialist to prepare Cx Report, to be reviewed by
Commissioning Authority and Consultant.

Commissioning Authority reserves right to verify percentage of reported results.
Identification:

A In later stages of Cx, before hand-over and acceptance Consultant, Contractor,
Project Manager, Property Manager and Cx Manager to co-operate to complete
inventory data sheets and provide assistance to PWGSC in full implementation of
MMS identification system of components, equipment, sub-systems, systems.

1.13 STATIC VERIFICATION FORMS
A Refer to Section 01 91 33 1.2 - Commissioning (Cx) Forms: Static Verification Forms.
1.14 START-UP FORMS

A1 Refer to Section 01 91 33 1.3 - Commissioning (Cx) Forms: Start-up Forms.

1.15 FUNCTIONAL PERFORMANCE TESTING

1 Refer to Section 01 91 33 1.4 - Commissioning (Cx) Forms: Functional Performance
Testing Forms.
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1.16 DELIVERABLES RELATING TO ADMINISTRATION OF CX
A General:
A1 Complete Cx of occupancy, weather and seasonal-sensitive equipment and

systems in these areas before building is occupied.

1.17 CX SCHEDULES
A Prepare detailed Cx Schedule and submit to Commissioning Authority and Consultant for
review at the same time as project Construction Schedule. Include:
A Milestones, testing, documentation, training and Cx activities of components,
equipment, subsystems, systems and integrated systems, including:
A Design criteria, design intents.
.2 Pre-TAB review: 14 days after contract award, and before construction
starts.
.3 Cx agents' credentials: 14 days after contract award and before start of Cx.
4 Cx procedures: 14 days after contract award.
5 Cx Report format: 14 days after contract award.
.6 Submission of list of instrumentation with relevant certificates: 21 days
before start of Cx.
7 Notification of intention to start TAB: 21 days before start of TAB.
.8 TAB: after successful start-up, correction of deficiencies and verification of
normal and safe operation.
9 Notification of intention to start Cx: 14 days before start of Cx.

.10 Notification of intention to start Cx of integrated systems: after Cx of related
systems is completed 14 days before start of integrated system Cx.

A1 Identification of deferred Cx.
A2 Implementation of training plans.

13 Cx of smoke management/control systems: after Cx of related systems is
completed and 7 days before proposed date of Cx these systems.

14 Cx reports: immediately upon successful completion of Cx.

2 Detailed training schedule to demonstrate no conflicts with testing, completion of
project and hand-over to Departmental Representative.

.3 9 months in Cx schedule for verification of performance in all seasons and load
conditions.

After approval, incorporate Cx Schedule into Construction Schedule.
Consultant, Contractor, Contractor's Cx agent, and Commissioning Authority will monitor
progress of Cx against this schedule.

1.18 CX REPORTS

A Submit reports of tests, withessed and reviewed by Commissioning Authority and
Consultant.

2 Include completed and certified PV reports in properly formatted Cx Reports.
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.3 Before reports are accepted, reported results to be subject to verification by

Commissioning Authority and Consultant.

1.19 ACTIVITIES DURING WARRANTY PERIOD
A1 Cx activities must be completed before issuance of Interim Certificate, it is anticipated that
certain Cx activities may be necessary during Warranty Period, including:
A Fine tuning of HVAC and electrical systems.
2 Adjustment of ventilation rates to ensure adequate cooling of electrical equipment.
3 Load testing inspection and IR inspection to coincide with high EGD client load.
1.20 TRAINING PLANS

A1 Refer to Section 01 91 41 - Commissioning (CX) - Training.

1.21 FINAL SETTINGS
A Upon completion of Cx to satisfaction of Commissioning Authority, lock control devices in

their final positions, indelibly mark settings marked and include in Cx Reports.
Part 2 Products

2.1 NOT USED
A Not Used.

Part 3 Execution
3.1 Systems to be Cx’d
A The proposed system is generally comprised of the following:
A1 25 KV switchgear and circuit breakers
2 Remote breaker operators for 2nd floor primary voltage breakers
3 2400 volt switchgear and circuit breakers for cranes.
4 LV Power Equipment:
A1 Voltage regulator

2 1000kVA transformer600/347V power for buildings, Air compressor and
refeed of existing shore power.

.3 3000kVA transformer and a 3000 amp switchboard.

A4 480/277V power for buildings and existing south jetty and drydock shore
power.

5 3000kVA 3 winding transformer and 2, 2000 amp switchboards.

.6 208/120V power for buildings and existing south jetty and drydock shore
power.

7 3000kVA 3 winding transformer and 2, 2000 amp switchboards.
.8 430-600V variable voltage shore power: 1500kVA transformer
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5 The existing power factor controller / harmonic filter bank will be relocated into the
new SSSR.

.6 The existing standby generator at the SSS will remain intact, and distribution will
be relocated into the new SSSR for lighting, convenience receptacles,
communications equipment, etc. in the SSSR.

v DC Battery and Charging System for protection and control systems.
.8 Inspections - Box, Conduit & Cable Installations
9 Underground Services/Manholes

.10 Ground system inspection/report

A1 Communications Room, with D/X cooling.
A2 Interior lighting and controls

13 Exterior lighting and controls

14 CCTV

15 Access Control

.16 Fire Alarm and emergency alarm system.
17 Digital Power Metering

.18 SCADA-controlled remote breaker operation.
.19 Heating

.20 Ventilation and exhaust

21 Air conditioning

22 EMCS

.23 Water supply

.24 Water drain, vent and waste, including lift station
.25 Storm water drainage

2 The Contractor shall use the 5 phase Cx process and document the proper operation of
these systems, and the sub-systems they depend on, at least.

.3 Building Envelope Systems — insulation, air & water leakage.
A1 Building has a relatively straightforward envelope. The Cx approach is expected to

be as described in the table below, with separate detailed field tests, if required.

Envelope Lab Test Field Review Field Test Standard

Water Leakage Note 1 FR ? As per Specifications
Membrane Note 1 FR No As per Specifications
Condensation Note 1 FR No As per Specifications
Structure Note 1 FR No As per Specifications
Moisture Note 1 FR No As per Specifications
Security Note 1 FR No As per Specifications
LEGEND

Note 1 DENOTES THAT SHOP DRAWINGS CONFIRM SPEC’'D CERTIFICATIONS
FR Denotes that design consultant or Cx Provider has done visual review.
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2 Architect will coordinate with Morrison Hershfield to develop a protocol for field test
of below-grade water proofing, which will be executed by the contractor.
4 This plan, or any other commissioning document or correspondence, does not relieve

3.2

contractors from other testing, verification and commissioning duties that may be
described in the project specifications or other agreements.

CxA’s Duties

The Commissioning Authority (CXA) serves as an objective advocate for the Owner,
oversees the commissioning process and presents final recommendations to the Owner
regarding the performance of the commissioned building. Avalon Energy Management
(Contact Bob Landell) will perform the following tasks:

A

.10

A1

12

.13

14
15

Support efforts to implement the Building Systems Commissioning requirements
throughout the project.

List all relevant features and systems included in the Commissioning scope. The
designers and contractors are to provide the detailed equipment lists, checklists,
and schedules.

Review the Owner’s requirements and basis of design.
Help coordinate the commissioning-related activities of the “Commissioning Team”.

Review the Contract Documents to help verify inclusion of commissioning
responsibilities.

Review Contractor’s testing plans and criteria for each of the 5 Cx Phases

Organize and chair Cx meetings of the Commissioning Team; facilitate the
process of distributing minutes to all Commissioning Team members as required.

Monitor construction for commissioning-related installation issues.

Review start up process by observing a sampling of measurements.

Verify commissioning process of automatic control systems by:

Observing a sampling of point to point checks

Obtaining and reviewing a copy of installation end-to-end check sheets.
Observing a sampling of actuator travel ranges

Observing a sampling of sensor calibration

Observing a sampling of controls functional response

Reviewing sample trend logs

Verifying documentation of the testing of control sequences under all
operating modes.

Verify the documentation of performance of all systems being commissioned and
witness a sample of functional performance tests, and review whether the results
meet test criteria.

Verify reported Testing and Balancing results by observing a sampling of
measurements.

Review consultant-approved Operating and Maintenance Manuals for compliance
with specified content.

Review seasonal testing by contractors, and carry out warranty year duties.
Compile a commissioning report in accordance with the requirements.
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3.3 General Contractor's Duties
A The General Contractor shall ensure that the following Cx procedures and tests are within

the scope of appropriate trades and sub-trades, and that they are performed and
documented as required to meet the Owner’s Project Requirements:

PRE- STARTUP MANUF FUNCTIONAL VALIDATION &
START START RPT PERFORMANCE VERIFICATION
Heating O N O [ O 0
Cooling [ 0 O 0 O O
Water distribution [ O O 0 O 0
Air distribution O 0
Ventilation O 0 O 0 ] 0
Controls O 0
Domestic Hot & Cold
Water Systems - . - : : .
Light delivery O [ O O 0
Lighting controls O [ O [ O 0
CCTV 0 O O O O O
Access Control U U U U . U
Fire Alarm U U U U . U
o ) O 0 O 0 O O
Digital Power Metering
SCADA-controlled O 0 O 0 ] 0
remote breaker
operation.
Power distribution 0 0 0 0 0 0
Systems
2 General Contractor will select independent Commissioning Agents and/or Coordinators to
ensure Cx activities are carried out to ensure delivery of a fully operational project

including:

A Organizing Cx.

Monitoring operations Cx activities.

Review of Cx documentation from operational perspective.

Review for performance, reliability, durability of operation, accessibility,
maintainability,

Operational efficiency under conditions of operation.

Protection of health, safety and comfort of occupants and O&M personnel.
Monitoring of Cx activities, training, and development of Cx documentation.
Work closely with members of Cx Team.

Certifying accuracy of reported results

.10  Certifying tabs and other results

2w

© o ~N o U



Project No: R.062548.002 Section 01 91 31

Esquimalt Graving Dock (EGD) 01/28/16
South Substation Switchgear Replacement (SSSR)
Esquimalt, BC

COMMISSIONING (Cx) PLAN PAGE 14

A1 Developing BMM.
A2 Ensuring implementation of final Cx Plan.

.3 The General Contractor shall incorporate the mechanical and electrical Cx schedules into
the project’s construction schedule, and coordinate milestones with the CXA.

4 The General Contractor shall oversee or delegate the preparation for testing and Cx. The
following are examples:

DYNAMIC TEST READINESS CHECKLIST

YES | NO | N/A DATE INITIALS

Applicable tests such as duct/pipe pressure tests
submitted

Construction, painting, millwork and flooring complete in
areas served

Building rooms clean and ready for fan start-up; “All
Clean” declared

AIRSIDE MECHANICAL ‘ ‘

TAB contractor has reviewed the system and completed
job preparation

Ductwork complete, terminals installed, dampers open
Duct and fan plenum cleaning complete

Correct filters installed

Piping complete, gauges installed

Piping filled, tested, treated and documented

Valves positioned for testing

Equipment mounts complete, shipping bolts removed,
vibration isolation active

Equipment lubricated

Manufacturer’s start-up reports received

PLUMBING & WATERSIDE MECHANICAL ‘ ‘
Drainage connected

Piping systems flushed out and treated

Air removed from the system

DHW systems activated

CONTROLS \ \
Control wiring complete

Control panels mounted and connected

Thermostats, sensors, actuators, etc. installed

End-to-end checks completed

POWER ‘ ‘
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Permanent electrical connections complete, including
power to starters, rotation checks and overload sizes and
settings checked

Fire alarm system as per ULC

Other tests and checks cited herein

VERIFICATION READINESS CHECKLIST

YES | NO | N/A DATE INITIALS

Balancing complete

Drive changes complete (as required)

Applicable inspections by authorities having jurisdiction
received

FIRE PROTECTION ‘ ‘

CONTROLS

Control program installed, and verification checklist or de-
bugging documentation completed with changes noted.
Major changes copied to consultant for review

5 The General Contractor shall ensure that Training Plans are developed by the appropriate
trades and sub-trades, and that they are submitted to the Architect for review. See section

.6 The General Contractor shall ensure that Seasonal and Deferred Testing is performed and
documented by the appropriate trades and sub-trades, and that the reports are submitted
to the CxA for review.

3.4 The Commissioning Agent is responsible for:
A Witnessing reported results.
2 Witnessing TAB and other tests.
.3 Provides basis of design data not included in the Contract Documents.
4 Reviews commissioning checklists and test forms to ensure applicability to the

project and provide comments to the Commissioning Agent.

5 Attends commissioning activities as required to certify the site adaptation and
related work meet the design intent and the project requirements.

3.5 EGD Facility Manager: represents lead role in Operation Phase and onwards and is
responsible for:

A Receiving facility on completion.
2 Day-To-Day operation and maintenance of facility.
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3.6 Mechanical Contractor's Duties

A The Mechanical Commissioning Agent (MCA) shall be engaged by the Mechanical Trade
Contractor to execute the requirements set out by the CaGBC’s documentation, and the
Contract Documents. The Commissioning Agent shall perform the following tasks:

A Prepare an MCA’s Commissioning Plan outlining each of the following five phases
involved in the Cx process:
A Phase 1 - System readiness.
2 Phase 2 - System start-up, testing, balancing, and adjustment.
.3 Phase 3 - Verification of system performance.
4 Phase 4 - Demonstration and instruction.
5 Phase 5 — Seasonal testing and verification.
2 Prepare an equipment inventory and all functional testing criteria as required by

the specifications and Commissioning Plan for all features and systems requiring
commissioning.

.3 Submit all required testing documentation to the Commissioning Authority and
Mechanical Consultant for review.

4 Attend all commissioning meetings as required by the Commissioning Authority or
Owner.

5 Execute or delegate all commissioning tasks as set out in the final functional
testing criteria documents.

.6 Coordinate with Trade Contractors regarding sequencing of work. For example,

before manufacturer site start-up of AHUs, safety features must be in place,
ductwork must be ready, “All Clean” must be declared, power must be connected,
hydronics must be cleaned, filled and free of air, controls must have been tested,
etc.. Manufacturer start-up must be done prior to air balance, and so on.
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7

Record and document the verification of the specified Pre-Start checks, including

but not limited to the following:

Compliant make and model,

CSA label,

no visible damage,

proper equipment installation as per specifications and manufacturer’s
recommendations,

mounting as specified,

seismic restraint as specified,

electrical connection safe and complete,

safety controls & interlocks functional,

operating controls connected and adequately functional,

pre-start safety checks (where applicable),

connection of other services complete,

supporting or related systems in place,

access for maintenance in place,

strainersf/filters clean and firmly in place,

isolation valves, dampers or switches in place, set correctly and
functional,

alignment of drives and components correct,

proper coil drain pan draining,

bypasses in place and appropriately positioned open or closed,

vibration isolation adjusted,

insulation as specified and full coverage,

lubrication complete,

penetrations through fire separations in place as specified,

purges and pressure/leak tests complete and passed,

environment (cleanliness, clearance, cooling, drainage, freeze
protection, etc.) good,

water tightness of mechanical service roof and exterior wall
penetrations,

air and water distribution cleaned degreased,

charges & pressures correctly set; proper air and water pressure relief
in place.
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.8

.10

A1

12

Record and document the verification of the specified Startup checks, including but
not limited to the following:

pre-start test passed and conditions still in effect,

qualified personnel present,

confirmation of regulatory authorities' inspections, including reports,

manufacturer or vendor representative present,

factory technician test and start-up (where applicable),

correct rotation,

safety controls operate properly,

operating controls function properly

sequencing correct,

desired temperature/pressure/humidity maintained,

electrical characteristics conform to ratings,

no leaks,

noise as per ratings,

obtain certificates of approval and for compliance with regulations from
Authorities Having Jurisdiction; include copies of certificates with

startup reports.

Immediately after start-up, submit Pre-start checklists and Start-up checklists,
signed by the person performing the start-up, to the CxA.

Prepare Functional performance test checklists containing the step-by-step
procedures by which the functional requirements of a system, and its various
components, will be confirmed. System’s response is to be verified and clearly
documented according to the respective manufacturer's written instructions, this
plan, and the Contract Documents.

The MCA is to prepare Functional Performance Test Checklists, including but not
limited to the following:

A individual test procedures,

2 the expected system response or acceptance criteria for each procedure,
.3 a place to record the actual response or findings,

A comments pertinent to the ongoing performance of the system and building.

Each control sequence and strategy shall be tested, verified and documented by
the Contractor, including:

A1 start-up, and shut down,

2 modulation up and down over unit's range of capacity, and/or component
staging,

unoccupied and manual modes,

power failure and backup/restart,

abnormal or emergency modes,

interlocks and alarms,

sensor calibration.

N o s w
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13 The checklists are to confirm the Owner’s Project Requirements and design intent
with respect to the following:

1 electrical characteristics
flows,

pressures,
temperatures

overall system control programming and automatic performance and
alarms.

a s wi

The goal is to determine whether the installation functions properly under all
specified conditions, not that it can be shown to function under one condition.
Functional Performance Checklists, signed by the person performing the tests,
must be submitted to the CXA immediately after testing.

14 Participate in troubleshooting those systems that do not meet the functional testing
criteria and provide all necessary follow-up testing and documentation.

.15 Submit completed functional test documentation to the Commissioning Authority
and Mechanical Design Consultant for inclusion into the final Commissioning
Report.

.16 Within 2 months of award, provide a preliminary Cx schedule for pipe and duct
system testing, flushing and cleaning, equipment start-up and TAB start and
completion to the Project Manager and the CXA. Update the schedule as
appropriate. Submit information to the Project Manager on a monthly basis to
refine the schedule for the commissioning phase of the work. Provide the following
information:

A7 Building “All Clean”
.18 Equipment start-up schedule.

.19 Submission dates for the various documents required prior to substantial
performance.

.20 Timing of the various phases of the commissioning, testing, balancing and
training/demonstration process.

21 Provide a certificate of building cleanliness: An “All Clean” declaration is to be
signed by the Architect, Mechanical Engineer, and General Contractor. It shall
signify that the building and ductwork is adequately clean to allow air distribution
start-up without contaminating coils, controls, fan chambers, etc.

.22 Provide regular updates on project progress, of and witnessing of Cx. MCA to
contact Avalon prior to Cx, and to provide 48 hours’ notice of tests.

.23 Provide a Commissioning Report as specified in the contract documents and
herein.

.24 Plan, coordinate and execute Owner and Building Operator training and
demonstrations as set out in the specifications and Commissioning Plan.
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.25 Provide two follow-up site visits to re-test and verify occupancy and seasonal-
sensitive systems after the facility has been fully occupied. Coordinate seasonal
performance verification with CXA. Tests must be done during normal (high)
occupancy working hours, and at near winter design conditions, and near summer
design conditions. Cx Agent shall review equipment operation, status of energy
saving strategies. Submit a report of findings to CXA for each visit. Report to
contain the following:

A Verification of whether conditions meet the Owner Requirements (as
documented by Cx Authority), and whether equipment performance meets
the design intent.

2 List of out-of-tolerance conditions, and malfunctioning equipment,
components and systems.

.3 Recommendations addressing each problem that was identified.
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Seasonal Test Report — Mechanical Cx Agent - Required Sections:

WINTER SUMMER
Date: Date:
Time of visit: Time of visit:
Outdoor Temperature: Outdoor Temperature:
Outdoor Cloud Cover: Outdoor Cloud Cover:
Areas too hot: Areas too hot:
Areas too cold: Areas too cold:
Areas Humidity: Areas Humidity:
Areas With High Noise: Areas With High Noise:
Air distribution equipment operating Air distribution equipment operating
properly: properly:
Occupant Concerns Occupant Concerns
Operator Concerns Operator Concerns
Owner Requirements being met for Owner Requirements being met for
plumbing. plumbing.
List of Equipment Functioning Improperly List of Equipment Functioning Improperly
Problems: Problems:
1 | Description: 1 | Description:
Solution: Solution:
Recommendation: Recommendation:
2 | Description: 2 | Description:
Solution: Solution:
Recommendation: Recommendation:
3 | Description: 3 | Description:
Solution: Solution:
Recommendation: Recommendation:

.26 Depending on the details of the contractors’ contracts among themselves, either
the Mechanical Cx Agent, or the mechanical trade shall provide further Seasonal
Testing as follows:

Seasonal Test Report — Mechanical Contractor Required Sections
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Six Months After Occupancy
Date:
Time of visit:
Outdoor Temperature:
Outdoor Cloud Cover:
Areas too hot:
Areas too cold:
Areas Humidity:
Areas With High Noise:

Air distribution equipment operating properly:
Filters not bypassing and clean
Vibration/noise acceptable
Leaks found and plugged
Warranty Issues

Owner Requirements being met (details)

List of Equipment Functioning Improperly

Problems:
1 | Description:
Solution:
Recommendation:
2 | Description:
Solution:
Recommendation:
3 | Description:
Solution:
Recommendation:

.27 Provide a report, for inclusion in the Re-commissioning Manual, which describes
problems, solutions, and suggested improvements revealed in the first months of
operation (Word and Excel format).

3.7 Testing & Balancing Agent Duties

A1 The Testing and Balancing Agent (TAB) shall be engaged by the Mechanical
Trade Contractor to execute the contract requirements to meet the design intent
and the Commissioning Authority. The TAB Agent must perform the following
tasks:

A1 Prepare all functional testing criteria (including specific documentation) as
required by the Commissioning Plan for all features and systems requiring
testing or balancing.
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2 Submit all required testing documentation to the Commissioning Authority
and Mechanical Consultant for review, including schedule, proposed
procedures, and sample forms.

3 Visit the site prior to TAB to review adequacy (quantities, locations and
types) of balance-related devices.

4 Attend all commissioning meetings as required by the Commissioning
Authority.

5 Provide Avalon with 7 days’ notice of TAB testing periods.

.6 Execute or delegate all TAB tasks as set out in the final functional testing
criteria documents.

v Coordinate with trade contractors regarding sequencing of work. For
example, before balancing, ductwork must be ready, safeties must be
functioning, power must be connected, hydronics to be filled and free of air,
controls to have been tested, and, in the case of air distribution, the “All
Clean” status must have been granted. Manufacturer start-up must be
done prior to air balance, and so on.

.8 Provide the following TAB Process Quality Assurance Review to the CxA 2
months prior to commencement of balancing:

PROJECT: EGD
(Month)
DATE: 2016
Test process Tegt Equip Test Staff St"’.‘ff Pass/Fail Criteria
Equip Calibration Experience
o Xyr; X
AHU CFM Certificate from | Mr John projects; +/- X% from spec
X dated X Doe L
Qualifications
. o Xyr; X
Max/Min OAD Certificate from | Ms Jane roiects: +/- X% from Spec
Volumes X dated X Doe Projects; 0 P
Qualifications
. Xyr, X
Exhaust Fan Flows Certificate from | Mr John projects; +/- X% from spec
X dated X Doe L
Qualifications
- Xyr; X
Diffuser Flows Certificate from | Ms Jane projects; +/- X% from spec
X dated X Doe e
Qualifications
g Xyr, X
Certificate from | Mr John S
Pump Flows X dated X Doe prOJe.c_ts, _ +/- X% from spec
Qualifications
. Xyr, X
Heat Terminals Certificate from | Ms Jane projects; +/- X% from spec
X dated X Doe L
Qualifications
o Xyr; X heat, cool, air
DX AC Certificate from | Mr John projects; change, OA CFM,
X dated X Doe S
Qualifications | controls
9 At the completion of balancing, and following review of the TAB report, visit

the site with the CXA and retest a sampling of balanced air. The CXA
could require that up to 5% of terminals be verified, depending on the

results of initial tests.
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.10

A1

A2

13

14

Participate in troubleshooting those systems that do not meet the functional
testing criteria and provide all necessary follow-up testing and
documentation.

Submit completed functional test documentation to the Commissioning
Authority and Mechanical Design Consultant for inclusion into the final
Commissioning Report.

Provide O&M Manuals as specified. Provide sections of O&M Manual for
inclusion in  Systems Recommissioning Manual to CxA, in Word and Excel
file format, as required.

Plan and execute demonstrations and training as set out in the
Commissioning Plan or specifications.

Provide deferred or seasonal functional performance testing and
documentation of proper operation during warrantee period. Seasonal test
to be done so that systems’ performance is reviewed during both warm
(summer) days and cold (winter) days. Correct deficiencies and make
necessary adjustment to O&M manuals and as-built drawings.
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3.8 Seasonal Test Report — TAB Agent- Required Sections:
Three, Six or Nine Months After Occupancy
Date:
Time of visit:

Outdoor Temperature:
Outdoor Cloud Cover:

Areas too hot:

Areas too cold:

Areas Humidity:

Areas With High Noise:

Air distribution equipment operating properly:
Motor rotation
Volumes still as per design intent
Supply Air Temperatures appropriate and efficient
Outdoor Air volumes minimal for heating, max for free cooling

Flow and ventilation Owner Requirements being met (details)

List of EQuipment Functioning Improperly

Problems:

1

| Description:
Solution:
Recommendation:

2

| Description:
Solution:
Recommendation:

3

| Description:
Solution:
Recommendation:
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3.9 Controls Contractor Duties
A The Controls Trade Contractor shall provide a Commissioning Agent (CCA) from
their staff to:
.2 Prepare a CCA’s Commissioning Plan outlining each of the following five phases
involved in the Cx process:
A Phase 1 - System readiness (clean, grounded, interlocked, mounted

properly, accessible, etc.).
Phase 2 - System start-up, testing, balancing, and adjustment.
Phase 3 - Verification of system performance.
Phase 4 - Demonstration and instruction.
Phase 5 — Seasonal testing and verification.

.3 Prepare Functional Performance Test Checklists as a record that all controls
provided have been inspected, checked and verified for proper installation and
performance. Prepare an equipment inventory and all functional testing criteria as
required by the specifications and Commissioning Plan for all features and
systems requiring commissioning. Example checklists are as follows:

ar W

CONTROLLERS Controller Card Card
Expansion Expansion
ITEM INSPECTED 1 Module 1 Module 2
Y/N/na Y/N/na Y/N/na

Shop drawings approved
Software licensing in place

QC inspection report reviewed
and deficiencies corrected

Device matches specified
products

Devices mounted and restrained
properly

Number of control panels &
system architecture correct
Number of points monitored is
correct

Conduit, plenum-rated cable and
flex connections selected and
installed appropriately

Wire shielding is correct

Control device properly located
and installed
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CONTROLLERS Controller Card Card
Expansion Expansion
ITEM INSPECTED 1 Module 1 Module 2
Y/N/na Y/N/na Y/N/na

Devices and components tagged
and identified at all terminations,
splices, and junctions

Point lists present inside panel
Software and hardware alarms are
in place

Connection to EMCS Server DDC
network is made

Graphics accepted by ME &
Owner

BACnet interface between
proprietary controls and DDC
system are functioning properly
Trend-log in place for all
necessary inputs, outputs,
variables

Operating software complete,
including energy strategies
(weekly and annual schedules,
economizers, optimized water and
air set points, optimized motor
speeds, etc.).

REMARKS/COMMENTS:
ACKNOWLEDGED
Controls Contractor:
MCA:
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INPUT POINTS

ITEM INSPECTED

En lipl lip2

Y/N/na

Y/N/na

Shop drawings approved

QC inspection report reviewed and deficiencies
corrected

Devices matches specified products

Devices mounted and restrained properly

Number of points monitored is correct

Conduit, plenum-rated cable and flex
connections selected and installed appropriately

Wire shielding is correct

Control device properly located and installed

Sensors and devices calibrated and verified

Devices and components tagged and identified
at all terminations, splices, and junctions

Trend-log in place for all necessary (inputs,
outputs, variables)

REMARKS/COMMENTS:

ACKNOWLEDGED

Controls Contractor:

MCA:
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OUTPUT POINTS ard Outp
ITEM INSPECTED 10P1 10P2

Y/N/na Y/N/na Y/N/na

Shop drawings approved

Sequences of operation are understood and
make sense

QC inspection report reviewed and deficiencies
corrected

Devices matches specified products

Devices mounted and restrained properly

Conduit, plenum-rated cable and flex
connections selected and installed appropriately

Wire shielding is correct

Control device properly located and installed

Sensors and devices calibrated and verified

Devices and components tagged and identified
at all terminations, splices, and junctions

Software and hardware alarms are in place

BACnet interface between proprietary controls
and DDC system are functioning properly

Trend-log in place for all necessary (inputs,
outputs, variables)

REMARKS/COMMENTS:

ACKNOWLEDGED

Controls Contractor:

MCA:

Submit all required testing documentation to the Commissioning Authority and
Mechanical Consultant for review.

Attend all commissioning meetings as required by the Commissioning Authority or
Owner.

Execute or delegate all commissioning tasks as set out in the final functional
testing criteria documents.

Verify that systems are functionally meeting the design intent, and produce a Cx
Report documenting this, and identifying where design intent is not being met.

Controls Contractor to provide O&M Manual, including sequences of operation,
network diagrams, graphics, shop drawings, recommended post-occupancy
calibration, test and maintenance procedures, etc. to CXA for inclusion in
Systems Recommissioning Manual. Submit in Word and Excel file format, as
required.

Controls Contractor to provide training and training materials for temperature
controls, DDC operation and reporting, energy conservation strategies, and other
control items having an impact on building or system operation.
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.10 Provide deferred or seasonal functional performance testing and documentation of
proper operation during warrantee period. Seasonal test to be done during normal
working hours, and so that systems’ performance is reviewed during both warm
(summer) days and cold (winter) days. Correct deficiencies and make necessary
adjustment to O&M manuals and as-built drawings.

Seasonal Test Report — Controls Contractor - Required Sections:

Three, Six or Nine Months After Occupancy
Date:
Time of visit:
Outdoor Temperature:
Outdoor Cloud Cover:

Areas too hot:

Areas too cold:

Areas Humidity:

Areas With High Noise:

Control system operating properly:
Sequences in “auto”
Minimal simultaneous heating and cooling
Heat recovery dampers operating properly
Minimal heating O/A ventilation (MAD, CO2/RH) and proper free cooling operation
Motor speeds no higher than necessary
Lighting interface and unoccupied sweeps functioning
Time Schedules correct

Owner Energy and Temp Control Requirements being met (details)

List of Equipment Functioning Improperly

Problems:
1 | Description:
Solution:
Recommendation:
2 | Description:
Solution:
Recommendation:
3 | Description:
Solution:

Recommendation:
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3.10 Electrical Trade Contractor Duties
A The Electrical Trade Contractor shall provide a Commissioning Agent or
Coordinator (ECA) to
A Prepare an ECA’s Commissioning Plan outlining each of the following five

phases involved in the Cx process:

A Phase 1 - System readiness (clean, grounded, interlocked, mounted
properly, accessible, etc.).

2 Phase 2 - System start-up, testing, balancing, and adjustment.

3 Phase 3 - Verification of system performance.

A Phase 4 - Demonstration and instruction.

5 Phase 5 — Seasonal testing and verification.

2 Conduct and pay for tests of the following:

A1 Medium voltage switchgear commissioning and testing.

2 Protective systems coordination study

3 Setup, calibration, programming and documentation of multifunction
protective relays.

A Medium voltage breaker set-up calibration, testing and reporting.

5 Low voltage breaker set-up, calibration, testing and reporting.

.6 Arc flash arc fault study.

7 Testing protection and control DC supply, voltage, current and
wiring systems.

.8 Station ground resistance testing and certification.

9 Lightning protective grounding system and certification.

.10 Transformer testing and commissioning

A1 Dobel power factor testing

A2 Hipiot testing.

13 Megger testing

14 Voltage testing

15 Phase rotation testing

.16 Motors heaters and controls.

A7 Polarization testing of receptacles and utilization devices

.18 Lighting systems and controls

.19 lllumination testing

.20 Testing and reporting fiber optic inside plant and outside plant
cables and systems.

.21 Testing and reporting copper communications and data cabling
inside plant and outside plant cables and systems.

.22 Testing and reporting and certification of fire alarm and emergency

alarm systems.
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o

.10

A1

12

.13

.23 Such additional testing as required for completion of the test forms
laid out in 01 91 31 3.9.24

Furnish manufacturer’s certificate or letter confirming that entire installation
relating to their product has been installed to manufacturer's instructions.

Carry out tests in presence of the Commissioning Authority.

Give advance notice of proposed time of tests so that the Commissioning
Authority can be represented at the tests.

Provide instruments, meters, equipment and personnel required to conduct
tests during and at conclusion of project.

Submit test results for review by the Commissioning Authority.

Test all systems in accordance with details in appropriate sections.

Testing methods and test results: in accordance with CSA, CEC, NETA
MTS, and regulations of the supply authority and other authorities having
jurisdiction.

Liability: During tests, assume responsibility for damages in the event of
injury to personnel, building or equipment and bear costs for liability, repairs
and restoration.

Remove and replace with new materials all conductors that are found to be
shorted or grounded.

Conduct dielectric tests, hi-pot tests, insulation resistance tests and ground
continuity tests as required by the nature of the various systems and
equipment.

With the systems completely connected and lamped, conduct and
document the following tests on the power system:

A Control and Switching: test all circuits for the correct operation of
devices, switches and controls.

2 Polarity Tests: test all circuits for correct operation of devices,
switches and controls.

3 Voltage Tests: make a voltage test at the last outlet of each circuit.

Maximum drop in potential permitted will be 2% on 120V, and 208V
branch circuits. 2% on 208V feeder circuits, and 5% on 600V feeder
circuits. Correct any deficiency in this respect.

4 Phase Balance: measure the load on each phase at each
switchboard, splitter, distribution panel board and lighting and power
panel board. Report results in writing to the Commissioning
Authority. Re-arrange phase connections as necessary to balance
the load on each phase as instructed by the Commissioning
Authority with the re-arrangement being restricted to the exchanging
of connections at the distribution points mentioned in this
paragraph. After marking any such changes, make available to the
Commissioning Authority, drawings or marked prints showing the
modified connections.
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5 Supply Voltage: measure the line voltage of each phase at the load

14

15

.16

A7

.18

19

terminals of the main breakers and report the results in writing to the
Commissioning Authority. Perform this test with the majority of
electrical equipment in use.

.6 Motor Loading: measure the line current of each phase of each
motor with the motor operating under load and report the results in
writing to the Commissioning Authority. Upon indications of any
imbalance or overload, thoroughly examine electrical connections
and rectify any defective parts or wiring. If electrical connections are
correct, overloads due to defects in the driven machines shall be
reported in writing to the Departmental Representative. Verify motor
full load amps and overload relays are properly sized and adjusted
accordingly.

7 General Operations: energize and put into operation each and every
electrical circuit and item. Make repairs, alterations, replacements,
tests and adjustments necessary for a complete and satisfactory
operating electrical system.

Carry out tests covering "General Operation” at the time of acceptance of
the work.

Test all systems and obtain written confirmation from the manufacturer of
each system that all components have been installed correctly and that the
system is functioning as intended. Present separate certification for all
systems including: fire alarm, power distribution, to the Commissioning
Authority.

Provide labour, instruments, apparatus and pay all expenses required for
the tests. The Departmental Representative reserves the right to demand
proof of the accuracy of all instruments used.

When tests are performed, the Departmental Representative may require
that equipment be opened and removed from their housings to examine
interior of equipment, terminations and connections. Provide all required
labour and tools.

Co-ordinate the testing of motors with the trades providing the equipment
driven by the motors so that they are carried out at the time the driven
equipment is put on test. In addition to the motor loading tests, provide
labour and instruments to take and record all motor load readings required
to supplement the tests on the driven equipment through various load
sequences, as required by the trades involved.

Immediately prior to building occupancy, test the entire electrical system by
performing a loss and return of utility power test. Demonstrate the operation
of:

A High and low voltage service equipment and metering.
2 Exit and emergency lighting.
.3 Fire alarm operation during power outage, including remote

monitoring system.
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A4 EMCS system shut down and auto restart, including re-stabilization
of systems after power return. Attach printouts as evidence of
expected operation on all systems including all air handling systems
and pump systems.

5 User equipment shutdown and auto-restart.

.20 Insulation Resistance Testing:

A1 Megger circuits, feeders and equipment up to 350 V with a 500 V

instrument.

2 Megger 350-600 V circuits, feeders and equipment with a 1000 V
instrument.

.3 Megger 600-2.4kV circuits, feeder and equipment with 5000 V
instrument.

4 Check resistance to ground before energizing.

.21 Harmonic Testing and Report:

A1 Conduct a harmonic test of the system and individual CDP’s utilizing
the DMS systems. Ensure all available loads are fully operational.

2 Prepare a harmonic analysis report to IEEE 519 requirements, duly

signed and stamped by a Professional Engineer.

.22 Fire Alarm System Testing and Adjusting:

A1 Ensure that the manufacturer makes an inspection of the fire alarm
and smoke comprise an examination of such equipment for the
following:

A1 detection system and equipment including those
components necessary to the direct operation of the system
such as manual stations, heat detectors, smoke detectors
and controls whether or not manufactured by the
manufacturer. The inspection and tests to conform to
CANIULC-S536 Inspection and Testing of Fire Alarm
System and CANIULC S537 Verification of Fire Alarm
Systems and also to comprise an examination of such
equipment for the following:

A That the type of equipment installed is as described
by these electrical specifications.
2 That the wiring connections to all equipment

components show that the installer undertook to have
observed ULC and CSA requirements.

3 That equipment of the manufacturer has been
installed in accordance with the manufacturer's
recommendations and that all signaling devices of
whatever manufacturer have been operated or tested
to verify their operation.
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A4 That the supervisory wiring of those items of

equipment connected to a supervised circuit is
operating and that the governmental regulations, if
any, concerning such supervisory wiring have been
met to the satisfaction of inspection authorities.

2 On completion of the inspection and when all of the above
conditions have been complied with, the manufacturer shall
issue to the Commissioning Agent the following:

A1 A copy of the inspecting technician's report showing
the location of each device and certifying the test
results of each device.

2 A certificate of verification confirming that the
inspection has been completed and showing the
conditions upon which such inspection and
certification have been rendered.

.3 Proof of liability insurance for the inspection.

.3 Verification procedures, testing requirements, documentation
required, etc. shall be in accordance with the requirement of
ULC Standard CAN/ULC-S537.

A The Commissioning Agent must be present at and during the
verification and certification in order for the verification to be
valid.

5 Start-up:

A1 The verification and certification hereinafter
described shall include the following tests:

A1 Initiate alarm from each manual pull station.

2 Initiate alarm from each automatic heat and/or
smoke detector by operation of device or by
jumpering out device in the case of fixed
temperature heat detectors

.3 Initiate alarm at control panel to check
supervisory function.

4 Initiate one test alarm to central supervisory
station after notice of test is given.

5 Check correctness of identification of
annunciator zones for each device.

.6 Check operation of all auxiliary contacts and

devices and verify that auxiliary control of
door holders, fans, etc. is fully operational.

7 Above noted system shall be compatible with
Base system.
.8 After verification of the fire alarm system,

demonstrate the system to the satisfaction of
the Commissioning Authority.
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.23 A revised arc flash assessment will be completed and the equipment will be
labeled with the appropriate decals as per CSA-Z462.

.24 Prepare Functional Performance Test Checklists that will be a record that
all electrical services provided have been inspected, checked and verified
for proper installation and performance. Prepare an equipment inventory
and all functional testing criteria as required by the specifications and
Commissioning Plans for all features and systems requiring commissioning.
The system list overview is; but not limited to the following:

Cx Plans Cx Execution
CHECKLIST Submitted | Reviewed | Updated | Complete | Reviewed | Notes | Comments
Medium Voltage
Duct-Banks
Medium Voltage
Manholes

Medium Voltage
Cables

Station Ground
Electrode

Lightning
Protective Ground

Circuit Switchers

Medium Voltage
Metal Enclosed
Switches

Medium Voltage
Vacuum Circuit
Breakers

Medium Voltage
Transformers
Liquid Cooled

Medium Voltage
Transformers Air
Cooled

Medium Voltage
Regulator Liquid
Cooled

Multi-Function
Protective Relay
Test
Reports/Settings

DC Systems for
Protection and
Control
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Cx Plans Cx Execution
CHECKLIST Submitted | Reviewed | Updated | Complete | Reviewed | Notes | Comments

Low Voltage Duct
Banks

Low Voltage
Manholes

Low Voltage
Cables

Insulated Case
Circuit Breakers

Low Voltage
Breaker Testing
and Coordination

Molded Case
Circuit Breakers

Low Voltage
Ground Fault
Protection

Low Voltage
Switchgear
Switchboard
Assemblies

Low Voltage
Panelboard
Assemblies

Low Voltage
Disconnect Switch

Low Voltage Surge
Arresters

Low Voltage
Transformers Air
Cooled

Low Voltage
Systems Grounding
and Bonding

Capacitor/Reactor
Harmonic Filter
Bank.

Dry Type Reactors

Installation of
Electrical
Equipment:
Conduits, trays
Cables and Boxes
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Cx Plans

Cx Execution

CHECKLIST

Submitted

Reviewed

Updated

Complete

Reviewed

Notes

Comments

Installation of
Electrical
Equipment:
Utilization Devices
— Outlets and
Heating/Cooling

Interior Lighting
Systems

Exterior Lighting
Systems

Metal Enclosed
Busways

Motor Control and
Motor Starters

Sanitary Lift
Station
Commissioning
Reports

Transfer
Switchboard
Assemblies Manual
and Automatic

Uninterruptable
Power Supplies

Digital Metering
Systems

Low Voltage Ship
Shore Power

Supply

Arc Flash Arc
Fault Study and
Report

Metering and
SCADA
Communications

Communications
Sys. Inside Plant

Communications
Sys. Outside Plant

Fire Detection and
Alarms Systems

SCADA Systems
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Cx Plans Cx Execution
CHECKLIST Submitted | Reviewed | Updated | Complete | Reviewed | Notes | Comments

Electronic Safety
and Security

Variable Frequency
Drive

Video Surveillance
CCTV System

Note: there may be Cx requirements in other sections of the specification.

2 Submit all required testing documentation to the Commissioning Authority and
Electrical Consultant for review. For example:

A Implementation of Coordination Study Settings
Certificates and/or Equipment Test Report
Equipment Spare Parts Report

Generic Acceptance Report

Final Acceptance Report.

3 Attend all commissioning meetings as required by the Commissioning Authority or
Owner.

A4 Execute or delegate all commissioning tasks as set out in the final functional
testing criteria documents.

5 Verify that systems are functionally meeting the design intent, and produce a Cx
Report documenting this, and identifying where design intent is not being met.

.6 Electrical Trade Contractor to provide O&M Manual, sequences of operation,
recommended post-occupancy calibration, test and maintenance procedures, etc.
to CXA for inclusion in  Systems Recommissioning Manual. Submit in Word and
Excel file format, as required.

7 Electrical Trade Contractor to provide training and training materials

.8 Provide deferred or seasonal functional performance testing and documentation of
proper operation during warrantee period. Seasonal test to be done during normal
working hours, and so that systems’ performance is reviewed during both long
(summer) days and short (winter) days. Correct deficiencies and make necessary
adjustment to O&M manuals and as-built drawings.

9 Allow minimum 8 hours for each of two site visits for seasonal/deferred testing and
reporting. 16 hours total.

xRN
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Seasonal Test Report — Electrical Contractor & Cx Agent - Required Sections:

3, 6 or 9 Months After Occupancy. One electrical seasonal test will take place
during high power demand events (such as large retrofit of ship) within
warranty period.

Date:

Time of visit:

Outdoor Temperature:
Outdoor Cloud Cover:

Power equipment operating properly:
Perform:

IR scan of all equipment installed.
Visual inspections.
Check metering system operation.
Heating cooling system operation.
Protection and control battery.
Sanitary lift pump station operation.
Ship shore power supplies.
Lighting systems operation.

Items identified by Users and Occupants

Owner Requirements for lighting and energy being met (details).
List of EQuipment Functioning Improperly.

Problems:

1 ‘ Description:
Solution:

Recommendation:

2 ‘ Description:

Solution:

Recommendation:
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3.11 Required Written Work Products — Consultants, and Trades Other Than Cx

Agencies, Controls and Electrical

A COMMISSIONING AUTHORITY

A Schematic design review.

2 CxA’S Cx Plan (this document),

3 Review of construction documents,

4 Commissioning Binder, Systems Manual and 10 Month Warranty Report.

2 DESIGN CONSULTANTS

A Contract Documents by consultants. The Consultants’ (Architect, Designers and
Engineers) Contract Documents shall clearly require that features, equipment and
systems are to be installed in such a way that TAB and commissioning are
facilitated. The documents shall also identify Trade Contractors’ responsibilities for
execution and documentation of the Commissioning Process.

2 Shop drawing process:
A The contractor is to forward the shop drawings, via architect, to the
consultants, who review them.
2 The architect shall forward mechanical, electrical and lighting shop
drawings to the CxA at the same time as the engineers.
.3 All sustainability-related Change Orders and Site Instructions are to be copied to

the CxA. Consultants to verify that changes are in keeping with the Owner’s
Project Requirements.

4 Reviews and approvals of insulation, air barrier, walls, windows, roof and skylights
by Architect or envelope consultant to document that envelope assemblies control
water and air leakage, and condensation properly - so that negative impact on
energy required is minimized, and negative impact on IAQ is eliminated. CXA to
receive copies of all such Field Reviews and test reports.

5 Training overview material is required from the Architect, including how the building
keeps air and water out; what kind of envelope maintenance may be required and
when; unusual items, etc. Design intents are required from the mechanical and
electrical engineers.

.6 Reviews and acceptance of electrical power and lighting components and of
proper system installation and operation, provided by Electrical Engineer.

7 Reviews and acceptance of mechanical components, and of proper system
installation and operation, to be provided by Mechanical Engineer.

.8 Building “All Clean” certification is required to allow fan operation. The Architect,

General Contractor and Owner shall jointly sign a letter declaring that the building
and systems are clean enough to run the fans.

9 Reviews of TAB and commissioning submittals and documents by Design
Consultants, with written acceptance forwarded to the CXA for inclusion in the
Commissioning Report.

3 TRADE CONTRACTORS
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A1 Construction Schedule integrating all divisions of the work, and allowing adequate

time for submittal reviews, commissioning of equipment, verification of systems’
operation, and the demonstration to (and training of) the Owner, review of
operating and maintenance and Cx manuals. The schedule shall include, but not
be limited to, the following items:

A1 Installation and testing of piping systems and equipment, including
protection of heat exchangers during cleaning.

2 Installation and cleaning of air distribution systems and equipment.

.3 Connection of electrical services to equipment by electrical trade
contractor.

4 Chemical cleaning and treatment of water distribution systems.

5 Control system installation.

.6 Pre-start checks.

7 Start-up of equipment and systems.

8 Air/Water balancing, including samples witnessed by CXA.

9 Check-out of control systems.

.10 Commissioning of systems, including samples witnessed by CXA.
A1 Correction of deficiencies and retests.

A2 Demonstration of systems and equipment to Consultant.

13 Demonstration of systems and equipment to Owner.

14 Preparation of maintenance manuals and as-built drawings.

.15 Submission of the various documents required prior to substantial

performance.
.16 Project closeout documents.
2 Contractor Submittal Drawings and Equipment Data: Submittals will be reviewed

by Design consultants and CXA to help verify that the systems and equipment
being supplied are consistent with the required commissioning test procedures,
and if not, that the variances are acceptable to the Team, and that commissioning
checklists are revised accordingly.

.3 Approved Pre-start checklists and Start-up checklists must be completed prior to
start-up of each specific system or piece of equipment. Checklists, signed by the
person performing the start-up, must be submitted to the CXA immediately after

start-up.

A4 Functional performance verifications for equipment and systems must be
performed, and redone until proper system performance is verified.

5 As-built drawings forwarded by installing contractors. The various trades shall

mark-up the consultants’ drawings to indicate design or layout changes that took
place during construction.

.6 Training materials by sub-trades to meet the requirements of See Section 01 91
41.
7 Reports on seasonal testing and documentation of proper operation during

warrantee period.

.8 See other sections for specific MCA, ECA, CCA, and TAB Trade requirements and
duties.
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9 The following tables provides a partial checklist of submittals required by each sub-
trade:
FORMAT FROM
DESCRIPTION Mech
.doc .xls sign-off Consultant Cx Agent
Contractor
Cx Plan (5 Phases), Process, Inventories and Checklists ] [ ] O
Cx Schedule (5 Phases) ] O O O
Preliminary O&M Manual from Cx Agents O O O O
Reviewed TAB Report O O O
TAB Report Test Performance Sheets | ] O O O
Reviewed O&M Manual [l O O
System Descriptions and all sections described in Contract
Doc's 0 0 U O
Validation Of Testing and Balancing O O |
TrainingPlans ] O O O
Validation of Fire Damper Operation | O O
Training Materials and Validation of Owner’s Training ] ] Il ] (] | (]
Deferred & Seasonal System Tests, Adjustments and n [ n [
Reports
FORMAT
DESCRIPTION d | . " Mech Controls
-€0C XIS sign-o Contractor Contractor
Controls Cx Plan (5 Phases), Inventories and Checklists ] J
Cx Schedule (5 Phases) O O
Preliminary O&M Manual from Cx Agents O Ol O
Signed Commissioning Checklists | O O O
DDC & Other Controls Sequences of Operation O O O
Controls Checkouts O O O
Recommended Post- Occ Calib, Test & Maint Procedures O O
Training Plan O | O O
Training Materials and Validation of Owner's Training O O O O
Seasonal System Tests, Adjustments and Reports O O O
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DESCRIPTION FORMAT FROM
pdf .doc .xls Sign off Electrical Contractor
Cx Plan (5 Phases) Inventories and Checklists O
Cx Schedule (5 Phases) O
Preliminary O&M Manual from Cx Agents O O
Validation of Power Systems Operation O O
Reviewed Commissioning Report O O
Start-up and Operation Requirements — Electrical
O O

Systems
Signed Commissioning Checklists O O O
Reviewed O&M Manual O O O
System Descriptions O O
Reviewed Controls Manual O O
Line Voltage Controls Checkouts | | |
Electrical Training Plan O
Validation of Penetrations Through Separations O O
Validation of Seismic Restraint Installation O O
Validation of Vibration Isolation O O
Validation of Electrical System Demonstration | |
Training Materials and Validation of Owner’s O O O O
Training
Problems & Suggestions in First Few Months O O
Seasonal System Tests, Adjustments and Reports | |

FORMAT FROM

DESCRIPTION Electrical

PDF .doc .xIs sign-off
& Trade

Cx Schedule (5 Phases)

Power Shop Drawings

Electrical Training Plan

Validation of Fire Stopping

Letters of Assurance from Trades' Engineers

Validation of Items To Be Handed Over To Owner

Validation of Electrical System Demonstration
Training Materials and Validation of Owner’s Training
Record Drawings

N O

N O O

LI
| |

END OF SECTION
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Part 1 General
1.1 SUMMARY

Section Includes:

A Commissioning forms to be completed for equipment installation (static verification),

1.2

1.3

1.4

initial start-up, functional performance testing, and integration of each system.

STATIC VERIFICATION FORMS
Shall include as a minimum, the following data:

1 Field review of equipment and systems installation. That the systems elements
have been installed in accordance to the applicable contract documents and
manufacturer’s instructions.

2 Special procedures as outlined in relevant technical sections.

3 That equipment has been installed according to good installation and engineering
practice.

Where equipment manufacturer’s installation and start-up documentation is provided, it

shall be attached to the appropriate commissioning documents. Additional

documentation is required regarding physical installation, anchoring, labeling,
condition and physical or functional location, etc.

Use checklists to document each phase of equipment or system installation. Document all
values including failing quantities. Report failures to Commissioning Authority for review of
failure and proposed remediation.

Check lists are required to be signed off by the installation contractor, the commissioning
agent, and the Commissioning Authority.

Static verification forms must be completed and signed off prior to proceeding to the start-up
or functional performance testing.

All static verification forms are to be included in the (BMM) Building Management Manual.

START-UP FORMS
Shall include as a minimum, the following data:
Verification of the completion of static verification for each installation or system.

1 The initial energization or pressurization of specific systems.

The recording of initial pressure, temperature voltage and relevant data.
2 The rotation and initial function of each system element.

Load balance and flow balancing of individual systems.
3 Visual and operational inspections of individual systems.

Include all start-up forms in the BMM (Building Management Manual).

4
FUNCTIONAL PERFORMANCE TESTING
'EORMS: Shall include as a minimum the following

data: Verification of the completion of the static verification and start-up phases prior to
’ commencing the functional performance testing forms.

All labeling and documentation must be completed.
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2 Commissioning procedures shall be carried out to ensure that all of the building component

systems are functionally operating in accordance with contract documents and shop drawings.
Functional performance tests shall include but not be limited to the following procedures:

A1 Tests to ensure that equipment and systems including components such as interlocks,
PLC programs, metering and automation systems are operational under all normal
operating modes (including partial or full load) and abnormal or emergency conditions.
2 Power quality measurements.
3 Voltage and voltage drop measurements.
4 Receptacle testing.
5 Thermographic survey.
.6 lllumination measurement.
v Sound level measurement.
.8 Vibration measurement.
9 Audibility and function of alarms systems.
.10 Verification of temperatures, flows and pressures.
.3 Include all functional performance documentation in the BMM (Building Management Manual).
15 COMMISSIONING FORMS INDEX
1 Commissioning forms are required for, but not limited to the following list of divisions and
systems installations.
2 Commissioning forms for each division and shall include but not be limited to the following:
1 Architectural systems of a less complex nature do not require static verification start-up
and functional performance testing. Some of the following Architectural Divisions and
systems can be suitably reported and documented by use of field reviews attached to
the commissioning manual.
2 Architectural:

1 Architectural Field Review and Compliance - Below Grade - Crawl spaces

2 Architectural Field Review and Compliance - Below Grade - Perimeter
drainage

3 Architectural Field Review and Compliance - Below Grade - Slabs-on grade

4 Architectural Field Review and Compliance - Below Grade - Wall systems

5 Architectural Field Review and Compliance - Common Interior - Acoustic
barriers

.6 Architectural Field Review and Compliance - Common Interior - Active
coatings

7 Architectural Field Review and Compliance — Common Interior - Door
Hardware

.8 Architectural Field Review and Compliance - Common Interior - Finishes

9 Architectural Field Review and Compliance - Common Interior - Glazing

.10 Architectural Field Review and Compliance - Common Interior - Insulation

A1 Architectural Field Review and Compliance - Common Interior - Joints
junctions interfaces

12 Architectural Field Review and Compliance - Exterior Wall - Back-up walls
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13 Architectural Field Review and Compliance - Exterior Wall - Cladding
14 Architectural Field Review and Compliance - Exterior Wall - Fenestration
15 Architectural Field Review and Compliance - Exterior Wall - Interior finishes
.16 Architectural Field Review and Compliance - Floor Ceiling - Access floors
.17 Architectural Field Review and Compliance - Floor Ceiling - Membranes
.18  Architectural Field Review and Compliance - Floor Ceiling — Penetrations
.19 Architectural Field Review and Compliance - Floor Ceiling - Protective
coatings
.20 Architectural Field Review and Compliance - Interior Walls - Cladding
21 Architectural Field Review and Compliance - Interior Walls - Fenestration
.22 Architectural Field Review and Compliance - Interior Walls - Interior finishes
.23 Architectural Field Review and Compliance - Roof - Four ply
.24 Architectural Field Review and Compliance - Roof - Inverted
.25 Architectural Field Review and Compliance - Roof - Penetrations
.26 Architectural Field Review and Compliance - Roof - Walkways
3 Electrical
1 Medium Voltage Duct-Banks
2 Medium Voltage Manholes
3 Medium Voltage Cables
4 Station Ground Electrode
5 Lightning Protective Ground
.6 Circuit Switchers
7 Medium Voltage Metal Enclosed Switches
.8 Medium Voltage Vacuum Circuit Breakers
.9 Medium Voltage Transformers Liquid Cooled
.10 Medium Voltage Transformers Air Cooled
A1 Medium Voltage Voltage Regulator Liquid Cooled
A2 Multi-Function Protective Relays
13 DC Systems for Protection and Control
14 Low Voltage Duct Banks
.15 Low Voltage Manholes
.16 Low Voltage Cables
A7 Insulated Case Circuit Breakers
.18 Low Voltage Breaker Testing and Coordination
.19 Molded Case Circuit Breakers
.20 Low Voltage Ground Fault Protection
.21 Low Voltage Switchgear Switchboard Assemblies
22 Low Voltage Panelboard Assemblies
.23 Low Voltage Disconnect Switches
.24 Low Voltage Surge Arresters
.25 Low Voltage Transformers Air Cooled
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.26 Low Voltage Systems Grounding and Bonding
27 Capacitor/Reactor Harmonic Filter Bank
.28 Dry Type Reactors
.29 Installation of Electrical Equipment
.30 Interior Lighting Systems
31 Exterior Lighting Systems
.32 Metal Enclosed Busways
.33 Motor Control and Motor Starters
.34 Sanitary Lift Stations
.35 Transfer Switchboard Assemblies
.36 Uninterruptable Power Supplies
.37 Digital Metering Systems
.38 Low Voltage Ship Shore Power Supplies
.39 Metering and SCADA Communications
40 Communications Sys. Inside Plant
41 Communications Sys. Outside Plant
42 Fire Detection and Alarms Systems
43 SCADA Systems
44 Electronic Safety and Security
45 Variable Frequency Drives
46 Video surveillance

4 Control Systems and Integration
A Building System Integration
2 Control Points
3 DDC Field Control Panel
4 Domestic Cold Water System
5 Domestic Hot Water System
.6 Operators Work Station
7 Variable Frequency Drives

5 Mechanical
1 Air Handling Unit
2 Backflow Preventors
3 Cabinet Unit Heaters
4 Direct Fired Markup Air Units
5 Domestic Cold Water System
.6 Domestic Hot Water System
7 Domestic Hot Water Tank
.8 Drainage System
9 Ductwork Inspection and Tests

i
o

Exhaust Fans
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A1 Heat Pump
12 Pressure Regulating Station
13 Pump
14 Specialized Systems
15 Split System Air Conditioning Unit
.16 Sump Pump
17 Unit Heaters
.18 Water Heaters
.19 Water Meters

1.6 LANGUAGE

A To suit the language profile of the awarded contract.

END OF SECTION
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Part 1 GENERAL
1.1 SUMMARY
A Section Includes:

This Section specifies roles and responsibilities of Commissioning

2 Training. Related Sections:
A General Commissioning Cx Section 01 91
2 Requirements Commissioning Plan 13 Section 01
9131
12 TRAINEES
A Trainees: personnel selected for operating and maintaining this facility. Includes

Departmental Representative, building operators, maintenance staff, security staff,
and technical specialists as required.

2 Trainees will be available for training during later stages of construction for purposes
of familiarization with systems.

1.3 INSTRUCTORS
A Commissioning Authority will provide:
A Descriptions of systems.
2 Instruction on design philosophy, design criteria, and design
2 ContractdP i certified factory-trained manufacturers' personnel: to provide
instruction on the following:
A Start-Up, operation, shut-down of equipment, components and systems.
2 Control features, reasons for, results of, implications on associated systems
of, adjustment of set points of control and safety devices.
3 Instructions on servicing, maintenance and adjustment of systems,
equipment and components.
3 Contractor and equipment manufacturer to provide instruction on:
A Start-up, operation, maintenance and shut-down of equipment they have

installed and connected, after completion of static verification, start-up
and functional performance testing.

14 TRAINING OBJECTIVES
A Training to be detailed and duration to

ensure: Safe, reliable, cost-effective, energy-efficient operation of systems in
normal and emergency modes under all conditions.
2 Effective on-going inspection, measurements of system performance.
3 Proper preventive maintenance, diagnosis and trouble-shooting.
A4 Ability to update documentation.
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5 Ability to operate equipment and systems under emergency conditions until

appropriate qualified assistance arrives.

15 TRAINING MATERIALS
A Instructors to be responsible for content and quality.
2 Training materials to include:

A "As-Built" Contract Documents.
2 Operating Manual.

.3 Maintenance Manual.

A4 Management Manual.

5 TAB and PV Reports.

.3 Project Manager, Commissioning Authority and Departmental Representative will review
training manuals.

A4 Training materials to be in a format that permits future training procedures to same
degree of detail.

5 Supplement ARV training materials:

A Transparencies for overhead projectors.
2 Multimedia presentations.

.3 Manufacturer's training videos.

A4 Equipment models.

1.6 SCHEDULING
Include in Commissioning Schedule time for training.
Deliver training during regular working hours, training sessions to be 8 hours in length.

Training to be completed prior to acceptance of facility.

1.7 RESPONSIBILITIES
A Be responsible for:

A Implementation of training activities,
.2 Coordination among instructors,
.3 Quiality of training, training materials.

2 Commissioning Authority will evaluate training and materials.
.3 Upon completion of training, provide written report, signed by Instructors, withessed by
Commissioning Authority.
1.8 MECHANICAL SYSTEM TRAINING

A Organize and conduct training courses to instruct the Departmental Representative in
the operation and preventative maintenance of equipment and systems provided at the
completion of the project.

2 Provide services of qualified personnel, including each sub-trade, each major equipment
supplier and design engineer to and instruct on their equipment or systems.
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.3 One-person day shall be eight hours including one half hour for breaks, and one person

week shall be five person days.

A4 Submit sessions schedule and list of representatives to the Commissioning Authority for
approval 30 days prior to course starting date. Confirm attendance of course by written
notification to all participants, followed by verbal confirmation just prior to course starting
date.

5 Submit final copies of record drawings and operating and maintenance manuals to
Commissioning Authority.

.6 Submit a written follow-up of all courses, complete with an attendants list to the
Departmental Representative.

7 Systems Course: Allow a minimum of 8 hours of instruction to conduct systems training
courses addressing the following topics:
A Air Systems:
A Review operation of systems and equipment:
A Air systems
2 All exhaust systems
2 Review equipment maintenance.
.3 Air system site tour (air handling units/ventilation/ fans)
A Demonstrate start/stop
2 Components.
3 Maintenance.
Cooling Systems:
Review operation of system and equipment
Review condensing unit and maintenance
Review system maintenance.
Cooling system site tour.
Demonstrate start/stop.
A Auto control.
2 Maintenance.
.3 Heating System:
A Review operation of system and equipment.
2 Review equipment maintenance.
3 Heating system site tour.
4 Plumbing:
A Review system operation equipment.
2 Review equipment maintenance including:
A1 Compressed Air
2 Fixtures
5 Site Services:
A1 Sanitary/storm/domestic water.

(N

uh wN R
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.8 Controls Course: Allow a minimum of 8 hours of instruction and an additional 8 hours of

instructions to conduct the controls systems training courses as follows:

A Provide the services of competent instructors who will give instruction to
designated personnel in the adjustment, operation and maintenance, including
pertinent safety requirements of the equipment and system specified. The
training shall be specifically for the system installed rather than being a general
"canned" training course. The Commissioning Authority shall have the right to
approve/reject the instructors based on their qualifications. All equipment and
material required for classroom training shall be provided by the General
Contractor.

2 Training Program: provide in two phases over a 6 month period, the time
interval specified for each phase.

A First phase: this phase shall be for a period of 1 day prior to the 30 day
test period. Operating personnel will be trained in the functional
operations of the system installed and the procedures that the operators
will employ for system operation. First phase training shall include the

following:

A General EMCS Architectural (overview).

2 System Communications (overview).

.3 Operation of computer and peripherals (overview).

A4 Operator Interface functions for control of HV AC systems

(detailed).

Control Logic (detailed for each system).
Report Generation (overview).

Colour graphics generation.

Elementary preventive maintenance (detailed).

2 Second Phase: this phase of training shall be conducted eight weeks
after system acceptance for a period of one day. Training will be provided
for three categories of personnel: operators, equipment maintenance
personnel. The training shall include as a minimum, but not be limited to:

o N o O

A Operator Training and Equipment Maintainer’s Training include:
A General equipment layout.
2 Troubleshooting of all EMCS components.
.3 Preventive maintenance of all EMCS components.
4 Sensors and controls maintenance and calibration
1.9 ELECTRICAL SYSTEM TRAINING
A Organize and conduct training courses to instruct the Departmental Representative in

the operation and preventative maintenance of equipment and systems provided at the
completion of the project.

2 Provide services of qualified personnel, including each sub-trade, each major equipment
supplier and design engineer to and instruct on their equipment or systems.

.3 One-person day shall be eight hours including one half hour for breaks, and one person
week shall be five person days.



Project No: R.062548.002 Section 01 91 41

Esquimalt Graving Dock (EGD) 01/28/16
South Substation Switchgear Replacement (SSSR)
Esquimalt, BC
COMMISSIONING TRAINING PAGE 5
A4 Submit sessions schedule and list of representatives to the Commissioning Authority for

approval 30 days prior to course starting date. Confirm attendance of course by written
notification to all participants, followed by verbal confirmation just prior to course starting
date.

5 Submit final copies of record drawings and operating and maintenance manuals to
Commissioning Authority. Submit a written follow-up of all courses, complete with an
attendants list to the Departmental Representative.

.6 Systems Course: Allow a minimum of 64hours of instruction (Eight 8-hour training
sessions) to conduct systems training courses addressing but not limited to the following
topics:

A Site Civil Works, Manholes and Infrastructure.
A Review: Duct banks manholes and site civil works.
2 Medium Voltage Cables and Distribution Equipment.
A Review: Medium voltage cable installation, single line diagram and

medium voltage distribution equipment.
3 Medium Voltage Protection and Control, Metering and SCADA Systems.

A Review: Protective relays, metering systems, SCADA systems
maintenance and operation.
A4 Low Voltage Distribution Systems.
A Review: Switchboards, breakers, transformers, grounding and bonding.
5 Low Voltage Distribution Systems — Specialized Equipment.
A Review: Transfer switches, UPS systems, power factor correction, ship

shore power supplies.
.6 Lighting and Lighting Systems.
A Review: Lighting equipment installations, lighting controls and emergency
lighting systems.
7 Waste Water Lift Stations:

A Review and demonstrate lift station controls, power, alarms and SCADA.
.8 Fire Alarm and Emergency Alarm Systems:
A Review and demonstrate the operation, and maintenance of the alarms
systems.
9 Communications Systems:
A Review communications infrastructure and inside/outside plant
distribution.
2 Review security camera systems infrastructure and distribution.
3 Review SCADA systems infrastructure, distribution, and software.

.10 Power Metering Systems:

Review system design and infrastructure.

Review system programming, data capture and troubleshooting.
Review of HMI screens, trending functions, alarm operations.
Refer to Section 26 29 23.02 for additional requirements.

NwiN R
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A1 Voltage Regulator and Power Connections
Review operation of systems and equipment.
Review of setting adjustment.

Review of control software.

Review and demonstrate bypass function.

NwN R

END OF SECTION
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1.0 GENERAL

1.1 SUMMARY
A Section Includes:
A This section is limited to portions of the Building Management Manual (BMM)
provided to Departmental Representative by Contractor.

2 Acronyms:
A BMM - Building Management Manual.
2 Cx - Commissioning.
3 HVAC - Heating, Ventilation and Air Conditioning.
4 PI - Product Information.
5 PV - Performance Verification.
.6 TAB - Testing, Adjusting and Balancing.
e WHMIS - Workplace Hazardous Materials Information System.
1.2 GENERAL REQUIREMENTS
A Standard letter size paper 216 mm x 279 mm.
2 Methodology used to facilitate updating.
3 Drawings, diagrams and schematics to be professionally developed.
4 Electronic copy of data to be in a PDF with hyperlink from content page to individual
sections.

1.3 APPROVALS
A Prior to commencement, co-ordinate requirements for preparation, submission and
approval with Departmental Representative.

1.4 GENERAL INFORMATION

A Provide Departmental Representative the following for insertion into appropriate Part

and Section of BMM:

A Complete list of names, addresses, telephone and fax numbers of contractor,
sub-contractors that participated in delivery of project - as indicated in Section
1.2 of BMM.

2 Summary of architectural, structural, fire protection, mechanical and electrical
systems installed and commissioned - as indicated in Section 1.4 of BMM.
A Including sequence of operation as finalized after commissioning is

complete as indicated in Section 2.0 of BMM.

3 Description of building operation under conditions of heightened security and
emergencies as indicated in Section 2.0 of BMM.

4 System, equipment and components Maintenance Management System (MMS)
identification - Section 2.1 of BMM.

5 Information on operation and maintenance of architectural systems and
equipment installed and commissioned - Section 2.0 of BMM.

.6 Information on operation and maintenance of fire protection and life safety
systems and equipment installed and commissioned - Section 2.0 of BMM.

7 Information on operation and maintenance of mechanical systems and
equipment installed and commissioned - Section 2.0 of BMM.

.8 Operating and maintenance manual - Section 3.2 of BMM.

.9 Final commissioning plan as actually implemented.
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.10 Completed commissioning checklists.
A1 Commissioning test procedures employed.
12 Completed Product Information (PI) and Performance Verification (PV) report
forms, approved and accepted by Departmental Representative.
13 Commissioning reports.

15 CONTENTS OF OPERATING AND MAINTENANCE MANUAL
A For detailed requirements refer to Section 01 78 00 - Closeout Submittals.

2 Departmental Representative to review and approve format and organization within 12
weeks of award of contract.

3 Include original manufactures brochures and written information on products and
equipment installed on this project.

4 Record and organize for easy access and retrieval of information contained in BMM.

5 Include completed PI report forms, data and information from other sources as required.

.6 Inventory directory relating to information on installed systems, equipment and
components.

7 Approved project shop-drawings, product and maintenance data.

.8 Manufacturer's data and recommendations relating: manufacturing process, installation,

commissioning, start-up, O&M, shutdown and training materials.
.9 Inventory and location of spare parts, special tools and maintenance materials.

.10 Warranty information.

A1 Inspection certificates with expiration dates, which require on-going re-certification
inspections.

12 Maintenance program supporting information including:
A Recommended maintenance procedures and schedule.
2 Information to removal and replacement of equipment including, required

equipment, points of lift and means of entry and egress.

1.6 LIFE SAFETY COMPLIANCE (LSC) MANUAL

A Samples of LSC Manual will be available from Departmental Representative.
2 Content of Manual:
A All possible Emergency situations modes including: presence of fire and smoke,

power failure, lose of water or pressure, chemical spills and refrigerant release.

2 HVAC emergencies and fuel supply failures.

3 Intrusion and security breach.

4 Emergency provisions for natural disasters, bomb threats and other disruptive
situations.

5 Dedicated emergency generators for high security projects, medical facilities

and computer systems.
.6 Emergency control procedures for fire, power and major equipment failure.
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7 Emergency contacts and numbers.
.8 Manual to be readily available and comprehensible to non- technical readers.

1.7 SUPPORTING DOCUMENTATION FOR INSERTION INTO SUPPORTING APPENDICES
A Provide Departmental Representative supporting documentation relating to installed
equipment and system, including:
A General:
A Finalized commissioning plan.

WHMIS information manual.
Approved "as-built" drawings and specifications.
Procedures used during commissioning.
Cross-Reference to specification sections.
rchitectural and structural:
Inspection certificates, construction permits.
PV reports.
3 ire prevention, suppression and protection:

Test reports.

Smoke test reports.

PV reports.
echanical:

Installation permits, inspection certificates.

Piping pressure test certificates.

Ducting leakage test reports.

TAB and PV reports.

Charts of valves and steam traps.

Copies of posted instructions.
ectrical:

Installation permits, inspection certificates.

TAB and PV reports.

Electrical work log book.

Charts and schedules.

Locations of cables and components.

Copies of posted instructions.

courwihvrFTouvbrwhikrZwdvkerIvREZodwi

2 Assist Departmental Representative with preparation of BMM.

1.8 LANGUAGE
A Provide documentation in English only.

1.9 IDENTIFICATION OF FACILITY
A When submitting information to Departmental Representative for incorporation into
BMM, use following system for identification of documentation:
A As advised by Departmental Representative.
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1.10 USE OF CURRENT TECHNOLOGY
A Use current technology for production of documentation. Emphasis on ease of
accessibility at all times, maintain in up-to-date state, compatibility with user's
requirements.

2 Obtain Departmental Representative's approval before starting Work.

END OF SECTION 01 91 51
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Health and Safety Section 01 35 33
1.2 REFERENCES
A CSA International
A1 CSA S350-M1980 (R2003), Code of Practice for Safety in Demolition of
Structures.

1.3 ACTION & INFORMATIONS SUBMITTALS
A1 Submit in accordance with Section 01 33 00 - Submittal Procedures and 01 74 19 -
Waste Management and Disposal.

2 Submit hoarding layout plan for approval by Departmental Representative at each stage
of work.
.3 Sustainable Design Submittals:
A Construction Waste Management:
1 Submit project Waste Management Plan highlighting recycling and
salvage requirements.
2 Submit calculations on end-of-project recycling rates, salvage rates, and
landfill rates demonstrating that 75% of construction wastes were
recycled or salvaged.

14 SITE CONDITIONS
A If material resembling spray or trowel-applied asbestos or other designated substance
listed as hazardous is encountered, stop work, take preventative measures, and notify
Departmental Representative immediately.
1 Proceed only after receipt of written instructions have been received from
Consultant.

2 Notify Departmental Representative before disrupting building access or services.

.3 Extent of Demolition - refer to drawing including removal and disposal of all existing
furniture and tables in the galleria and atrium only after arrival and installation of new
furniture.

3.0 EXECUTION

3.1 EXAMINATION

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

2 Perform GPR scan prior to demolition of floor slab. Locate and protect utilities. Preserve

active utilities traversing site in operating condition.
3 Notify and obtain approval of utility companies before starting demolition.
4 Disconnect, cap, plug or divert, as required, existing utilities within the building where

they interfere with the execution of the work, in conformity with the requirements of the
authorities having jurisdiction. Mark the location of these and previously capped or
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plugged services on the site and indicate location (horizontal and vertical) on the record
drawings. Support, shore up and maintain pipes and conduits encountered.

A

2

3.2 PREPARATION

Immediately notify Departmental Representative and the Owner concerned in
case of damage to any utility or service designated to remain in place.
Immediately notify the Departmental Representative should uncharted utility or
service be encountered, and await instruction in writing regarding remedial
action.

A1 Protection of In-Place Conditions:
A Prevent movement, settlement, or damage to adjacent structures, and utilities.
2 Keep noise, dust, and inconvenience to occupants to minimum.
.3 Protect building systems, services and equipment.
4 Provide temporary dust screens, covers, railings, supports and other protection
as required.
5 Do Work in accordance with Section 01 35 33 - Health and Safety Requirements.

3.3 CLEANING

1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.

A

Leave Work area clean at end of each day.

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

.3 Waste Management: separate waste materials for recycling in accordance with Section
01 74 19 - Waste Management and Disposal.

END OF SECTION 02 41 99
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1.0 GENERAL
11 RELATED WORK

A Excavating, Trenching and Backfilling Section 31 33 00.01

2 Concrete Reinforcing Section 03 20 00

3 Cast-In-Place Concrete Section 03 30 00
1.2 REFERENCES

A Canadian Standards Association (CSA International)

A CSA-A23.1-09/A23.2-09, Concrete Materials and Methods of Concrete

Construction/Methods of Test and Standard Practices for Concrete.

2 CSA-086-09, Engineering Design in Wood.
3 CSA 0121-08, Douglas Fir Plywood.
4 CSA 0151-09, Canadian Softwood Plywood.
.5 CSA 0153-13, Poplar Plywood.
.6 CAN/CSA-0325-07, Construction Sheathing.
7 CSA 0437 Series-93 (R2006), Standards for OSB and Waferboard.
.8 CSA S269.1- Falsework for Construction Purposes.
9 CAN/CSA-5269.3-M92 (R2003), Concrete Formwork, National Standard of
Canada
2 Underwriters' Laboratories of Canada (ULC)
1 CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and
Pipe Covering.
1.3 SUBMITTALS
A Submittals in accordance with Section 01 33 00 —Submittal Procedures.
2 Submit shop drawings for formwork and falsework.
A Submit drawings stamped and signed by professional engineer registered or

licensed in Province of British Columbia, Canada. Submit schedule B and C-B as
per BCBC 2012.

3 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 35 33
— Health and Safety Requirements.

A4 Co-ordinate submittal requirements and provide submittals required by Section 01 33 00.

5 Indicate method and schedule of construction, shoring, stripping and re-shoring
procedures, materials, arrangement of joints, special architectural exposed finishes, ties,
liners, and locations of temporary embedded parts. Comply with CSA S269.1, for
falsework drawings and Comply with CAN/CSA-S269.3 for formwork drawings.

.6 Indicate formwork design data: permissible rate of concrete placement, and temperature
of concrete, in forms.

7 Indicate sequence of erection and removal of formwork/falsework as directed by
Departmental Representative.

.8 The contractor is responsible for the design of all formwork and shoring and for complying
with all Workers’ Compensation Board regulations pertaining to formwork construction,
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design and inspection. Formwork and shoring shall be designed by a qualified
professional engineer registered or licensed in British Columbia.

14 DELIVERY, STORAGE AND HANDLING

A Store and manage hazardous materials in accordance with Section 01 51 00 — Temporary
Facilities.

2 Waste Management and Disposal:

A Separate and recycle waste materials in accordance with Section 01 74 19 —
Waste Management and Disposal.
2.0 PRODUCTS
2.1 MATERIALS

A Materials and resources in accordance with Section 01 61 00 — Product Requirements.

2 Formwork materials:

A For concrete without special architectural features, use wood and wood product
formwork materials to CSA-0121, CAN/CSA-086, CSA 0437 Series, CSA-O153.
2 Rigid insulation board: to CAN/ULC-S701.

3 Form ties:

A For concrete not designated 'Architectural’, use removable or snap-off metal ties,
fixed or adjustable length, free of devices leaving holes larger than 25 mm
diameter in concrete surface.

A4 Form liner:

A Plywood: high density overlay, medium density overlay, Douglas Fir to CSA
0121, Canadian Softwood Plywood to CSA 0151 or Poplar to CSA 0153 grade,
square edge, 20 mm thick.

5 Form release agent: non-toxic, biodegradable, low VOC.

.6 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of
kerosene, with viscosity between 70 and 110s Saybolt Universal 15 to 24 mm?/s at 40
degrees C, flashpoint minimum 150 degrees C, open cup.

s Falsework materials: to CSA-S269.1.

.8 Sealant: to Section 07 92 00 — Joint Sealants.

3.0 EXECUTION
3.1 FABRICATION AND ERECTION
A Verify lines, levels and centres before proceeding with formwork/falsework and ensure dimensions

agree with drawings.
2 Obtain Departmental Representative's approval for use of earth forms framing openings
not indicated on drawings.

3 Hand trim sides and bottoms and remove loose earth from earth forms before placing
concrete.
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4

5

10
A1

12

13

Fabricate and erect falsework in accordance with CSA S269.1.
Do not place shores and mud sills on frozen ground.
Provide site drainage to prevent washout of soil supporting mud sills and shores.

Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished
concrete conforming to shape, dimensions, locations and levels indicated within
tolerances required by CSA-A23.1/A23.2.

Align form joints and make watertight.
A Keep form joints to minimum.

Use 25 mm chamfer strips on external corners and/or 25 mm fillets at interior corners,
joints, unless specified otherwise.

Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.

Build in anchors, sleeves, and other inserts required to accommodate Work specified in

other sections.

A1 Ensure that anchors and inserts will not protrude beyond surfaces designated to
receive applied finishes, including painting.

Line forms for following surfaces:

1 Exposed faces of abutments, wingwalls, piers and pylons: do not stagger joints of
form lining material and align joints to obtain uniform pattern. Secure lining taut to
formwork to prevent folds.

Pull down lining over edges of formwork panels.

Ensure lining is new and not reused material.

Ensure lining is dry and free of oil when concrete is poured.

Application of form release agents on formwork surface is prohibited where

drainage lining is used.

.6 If concrete surfaces require cleaning after form removal, use only pressurized
water stream so as not to alter concrete's smooth finish.

7 Cost of textile lining is included in price of concrete for corresponding portion of

Work.

o hwi

Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete.

3.2 REMOVAL AND SHORING

A

Leave formwork in place for following minimum periods of time after placing concrete.

A Three days for walls and sides of beams.
2 Three days for columns.
3 Twenty eight days for beam soffits, slabs, decks and other structural members, or

one days when replaced immediately with adequate shoring to standard specified
for falsework.
A4 One days for footings and abutments.

Remove formwork when concrete has reached 75% of its design strength or minimum
period noted above, whichever comes later, and replace immediately with adequate
reshoring.

Provide necessary reshoring of members where early removal of forms may be required
or where members may be subjected to additional loads during construction as required.
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4 Space reshoring in each principal direction at not more than 3000 mm apatrt.

5 Re-use formwork and falsework subject to requirements of CSA-A23.1/A23.2.

END OF SECTION 03 10 00
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1.0 GENERAL

1.1 RELATED WORK

A Concrete Forming and Accessories Section 03 10 00

2 Cast-In-Place Concrete Section 03 30 00

13 REFERENCES

A American Concrete Institute (ACI)

A SP-66-04, ACI Detailing Manual 2004.

A ACI 315-99, Details and Detailing of Concrete Reinforcement.
2 ACI 315R-04, Manual of Engineering and Placing Drawings for
Reinforced Concrete Structures.
2 American Society for Testing and Materials International (ASTM)
A ASTM A143/A143M-03, Standard Practice for Safeguarding Against

Embrittlement of Hot-Dip Galvanized Structural Steel Products and Procedure for
Detecting Embrittlement.

2 ASTM A185/A185M-07, Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete.

3 ASTM A497/A497M-07, Standard Specification for Steel Welded Wire
Reinforcement, Deformed, for Concrete.

.3 Canadian Standards Association (CSA International)
1 CSA-A23.1-09/A23.2-09, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.
2 CSA-A23.3-04, Design of Concrete Structures.
3 CAN/CSA-G30.18-M92(R2002), Billet-Steel Bars for Concrete Reinforcement, A
National Standard of Canada.
4 CSA-G40.20/G40.21-04, General Requirements for Rolled or Welded Structural
Quality Steel/Structural Quality Steel.
5 CAN/CSA-G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles,
A National Standard of Canada.
.6 CSA W186-M1990(R2012), Welding of Reinforcing Bars in Reinforced Concrete
Construction.
4 Reinforcing Steel Institute of Canada (RSIC)
1 RSIC-2004, Reinforcing Steel Manual of Standard Practice.

1.4 SUBMITTALS

A Submittals in accordance with Section 01 33 00 —Submittal Procedures.
2 Prepare reinforcement drawings in accordance with RSIC Manual of Standard Practice
and ACI 315.

3 Submit shop drawings including placing of reinforcement and indicate:
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A Bar bending details.
2 Lists.
3 Quantities of reinforcement.
4 Sizes, spacings, locations of reinforcement and mechanical splices if approved by

Departmental Representative, with identifying code marks to permit correct
placement without reference to structural drawings.

5 Indicate sizes, spacings and locations of chairs, spacers and hangers.

4 Detail lap lengths and bar development lengths to CSA-A23.3, unless otherwise indicated.
A Provide type A tension lap splices where indicated unless otherwise indicated.

.5 When Chromate solution is used as replacement for galvanizing non-prestressed

reinforcement, provide product description for review by Departmental Representative
prior to its use.

.6 Quality Assurance: Provide the following to the Departmental Representative.

A Mill Test Report: upon request, provide Departmental Representative with
certified copy of mill test report of reinforcing steel, minimum 4 weeks prior to
beginning reinforcing work.

2 Upon request submit in writing to Departmental Representative proposed source
of reinforcement material to be supplied.

15 DELIVERY, STORAGE AND HANDLING

A Store and manage hazardous materials in accordance with Section 01 51 00 — Temporary
Facilities.

2 Waste Management and Disposal:
A Separate and recycle waste materials in accordance with Section 01 74 19 —

Waste Management and Disposal.

2.0 PRODUCTS

2.1 MATERIALS

A Materials and resources in accordance with Section 01 61 00- Product Requirements.

2 Substitute different size bars only if permitted in writing by Departmental Representative.

3 Reinforcing steel: billet steel, grade 400, deformed bars to CAN/CSA-G30.18, unless
indicated otherwise.

A4 Reinforcing steel: weldable low alloy steel deformed bars to CAN/CSA-G30.18.

5 Cold-drawn annealed steel wire ties: to ASTM A497/A497M.

.6 Deformed steel wire for concrete reinforcement: to ASTM A497/A497M.

4 Welded steel wire fabric: to ASTM A185/A185M.

A Provide in flat sheets only.
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.8 Welded deformed steel wire fabric: to ASTM A497/A497M.
A Provide in flat sheets only.
9 Epoxy Coating of non-prestressed reinforcement for exterior roadway pavement: to ASTM
ATT75/AT75M.

.10 Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2.
A1 Mechanical splices: subject to approval of Departmental Representative.
A2 Plain round bars: to CSA-G40.20/G40.21.

2.2 FABRICATION

A Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2, ACI 315 and Reinforcing
Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada.

A ACI 315R unless indicated otherwise.

2 Obtain Departmental Representative's approval for locations of reinforcement splices
other than those shown on placing drawings.

3 Upon approval of Departmental Representative, weld reinforcement in accordance with
CSA W186.
A4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending

details and lists.

2.3 SOURCE QUALITY CONTROL

A Upon request, provide Departmental Representative with certified copy of mill test report
of reinforcing steel, showing physical and chemical analysis, minimum 4 weeks prior to
beginning reinforcing work.

2 Upon request inform Departmental Representative of proposed source of material to be
supplied.

3.0 EXECUTION

3.1 PREPARATION

A Galvanizing to include chromate treatment.
A Duration of treatment to be 1 hour per 25 mm of bar diameter.

2 Conduct bending tests to verify galvanized bar fragility in accordance with ASTM
A143/A143M.

3.2 FIELD BENDING

A Do not field bend or field weld reinforcement except where indicated or authorized by
Departmental Representative.
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2 When field bending is authorized, bend without heat, applying slow and steady pressure.
3 Replace bars, which develop cracks or splits.

3.3 PLACING REINFORCEMENT

A Place reinforcing steel as indicated on placing drawings and in accordance with
CSA-A23.1/A23.2.

2 Use plain round bars as slip dowels in concrete.
A Paint portion of dowel intended to move within hardened concrete with one coat
of asphalt paint.
A When paint is dry, apply thick even film of mineral lubricating grease.
3 Prior to placing concrete, obtain Departmental Representative's approval of reinforcing

material and placement.

A4 Ensure cover to reinforcement is maintained during concrete pour.
5 Protect epoxy and paint coated portions of bars with covering during transportation and
handling.

3.4 FIELD TOUCH-UP

A Touch up damaged and cut ends of epoxy coated or galvanized reinforcing steel with
compatible finish to provide continuous coating.

END OF SECTION 03 20 00
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1.0 GENERAL

1.1 RELATED WORK

A Concrete Forming and Accessories Section 03 10 00
2 Concrete Reinforcing Section 03 20 00
3 Architectural Concrete Section 03 33 00
4 Concrete Finishing Section 03 35 00
1.2 REFERENCES
A American Society for Testing and Materials International (ASTM)
A ASTM C109-12, Test Method for Compressive Strength of Hydraulic Cement

Mortars (Using 2 in. or 50-mm Cube Specimens).ASTM D260-86 (2001), Standard
Specification for Boiled Linseed Oil.

2 ASTM C309-11, Specification for Liquid Membrane-Forming Compounds for
Curing Concrete.

3 ASTM C332-09, Specification for Lightweight Aggregates for Insulating Concrete.

4 ASTM C827-10, Test Method for Early Volume Change of Cementitious Mixtures.

5 ASTM D1751-04(R2008), Standard Specification for Preformed Expansion Joint

Filler for Concrete Paving and Structural Construction (Non extruding and Resilient
Bituminous Types).

.6 ASTM D1752-04a(2008), Specification for Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural Construction.

v ASTM C 260 — 10a, Specifications for Air-Entraining Admixtures for Concrete.

.8 ASTM C 494M — 13, Specifications for Chemical Admixtures for Concrete.
2 Canadian General Standards Board (CGSB)

1 CAN/CGSB-19.24-M90, Multicomponent, Chemical-Curing Sealing Compound.
.3 Canadian Standards Association (CSA International)

A CSA-A23.1-09 Concrete Materials and Methods of Concrete Construction.

2 CSA-A23.2-09, Methods of Test for Concrete.

3 CAN/CSA-A3000-08, Cementitious Materials CompendiuM.

4 CSA-A3001-03, Cementitious Materials for Use in Concrete.

5 CAN/CSA-G30.18-M92(R2002), Billet-Steel Bars for Concrete Reinforcement.

13 CERTIFICATES
A Provide certification that mix proportions selected will produce concrete of quality, yield and
strength as specified in concrete mixes, and will comply with CAN/CSA-A23.1.

2 Provide certification that plant, equipment, and materials to be used in concrete comply with
requirements of CAN/CSA-A23.1.

14 QUALITY ASSURANCE
A Minimum 2 weeks prior to starting concrete work, submit proposed quality control

procedures for Departmental Representative's approval for following items:
A Falsework erection.

Hot weather concrete.

Cold weather concrete.

Curing.

Finishes.

Formwork removal.

Joints.

Nouhrwiv
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2 Health and Safety Requirements: do construction occupational health and safety in

accordance with Section 01 35 33 - Health and Safety Requirements.

1.6 DELIVERY, STORAGE AND HANDLING
A Concrete hauling time: maximum allowable time limit for concrete to be delivered to site of
Work and discharged not to exceed 120 minutes after batching.
A Modifications to maximum time limit must be agreed to by the Departmental
Representative and concrete producer as described in CSA A23.1/A23.2.
2 Deviations to be submitted for review by the Departmental Representative.

2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA
A23.1/A23.2.

1.7 WASTE MANAGEMENT AND DISPOSAL
A Separate and recycle waste materials in accordance with Section 01 74 19 — Waste
Management and Disposal.

2.0 PRODUCTS

2.1 MATERIALS
1 Portland cement: to CAN/CSA-A3000.

2 Supplementary cementing materials: with minimum 10% Type F fly ash replacement, by
mass of total cementitious materials to CAN/CSA A3000.

3 Water: to CAN/CSA-A23.1.
4 Aggregates: to CAN/CSA-A23.1. Coarse aggregates to normal density.
5 Air entraining admixture: to CAN/CSA-A3000.
.6 Chemical admixtures: to CAN/CSA-A3000. Departmental Representative to approve
accelerating or set retarding admixtures during code and hot weather placing.
v Shrinkage compensating grout: premixed compound consisting of non-metallic aggregate,
Portland cement, water reducing and plasticizing agents.
A Compressive strength: 50 MPa at 28 days.
2 Consistency:
1 Fluid: to ASTM C827. Time of efflux through flow cone (ASTM
C939), under 30 s.
2 Flowable: to ASTM C827. Flow table, 5 drops in 3 s, (ASTM C109,
applicable portion) 125 to 145%.
3 Plastic: to ASTM C827. Flow table, 5 drops in 3 s, (ASTM C109,
applicable portions) 100 to 125%.
4 Dry pack to manufacturer's requirements.
7 Non premixed dry pack grout: composition of non metallic aggregate Portland cement with

sufficient water for the mixture to retain its shape when made into a ball by hand and
capable of developing compressive strength of 50 MPa at 28 days.

.8 Curing compound: to CAN/CSA-A23.1 white and to ASTM C309, Type 1-chlorinated
rubber.
9 Cushion pads: tough, resilient, weather, moisture, and oil resistant material that will not

corrode or cause corrosion, consisting of either layers of approved cotton duck saturated
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and bound together by approved rubber or synthetic compounds, or made from specially
compounded synthetic materials.
.10 Ribbed waterstops: extruded PVC [Arctic Grade] of sizes indicated with welded corner and
intersecting pieces:
A Tensile strength: to ASTM D412, method A, Die "C", minimum 11.4 MPa.
2 Elongation: to ASTM D412, method A, Die "C", minimum 275%.
3 Tear resistance: to ASTM D624, method A, Die "B", minimum 48 kN/m.
A1 Premoulded joint filler:
A Bituminous impregnated fibreboard: to ASTM D1751.
2 Sponge rubber: to ASTM D1752, Type |, flexible grade.
A2 Weep hole tubes: plastic.
13 Dovetail anchor slots: minimum 0.6 mm thick galvanized steel with insulation filled slots.
14 Dampproof membrane:
1 Kraft/polyethylene membrane:
1 Plain: .05 mm thick polyethylene film bonded to 2.44 kg/m® asphalt treated
creped kraft.
2 Reinforced: two .05 mm thick polyethylene films bonded each side of 2.44
kg/m? asphalt treated creped kraft paper, reinforced with 13 x 13 mm
fibreglass scrim.
3 Membrane adhesive: as recommended by membrane manufacturer.
.15 Dampproofing: Emulsified asphalt, mineral colloid type, unfilled: to CAN/CGSB-37.2, and to
Section 07 13 52 — Modified Bituminous Sheet Waterproofing.
.16 Polyethylene film; 0.25mm (6 mil) thickness to CAN/CGSB-51.34.
2.2 MIXES
A Proportion normal density concrete in accordance with CAN/CSA-A23.1, Alternative 1 to
give the following properties:
A Cement: Type GU Portland cement.
2 Minimum compressive strength at 28 days, class of exposure and nominal size of coarse
aggregate:
Member minimum maximum exposure air
28-days aggregate class content
strength (MPa) size (mm) Category
Footings, Walls (Interior) 25 25 N -
Suspended slab (Interior) 30 20 N -
Columns (Interior) 35 25 N -
Perimeter footings/walls, 25 25 C-1 1
Exterior footings, columns 25 25 F-2 1
Slab on grade (Interior) 25 20 C-4 2
Slab on grade (Exterior) 32 20 C-2 1
Roadway Pavement (Exterior) 32 20 C-2 1
.3 Slump at time and point of discharge: To CSA-A23.1 Clause 4.3.2.3. When super
plasticizers are used, the slump may be increased by shall kept below the point where
segregation will occur. The cost of super plasticizers shall be included in the cost of the
concrete. Smaller aggregate size may be used where necessary to increase slump.
4 Air content: To CSA-A23.1 Table 2 & 4 to suit appropriate exposure class.
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5 Chemical admixtures: following admixtures in accordance with to ASTM C494M.

Admixtures shall contain no salts or acids.

.6 Concrete mix designs shall be submitted to a material consultant for approval and to
Departmental representative for review prior to any concrete work.

3.0 EXECUTION

3.1 PREPARATION
A Obtain Departmental Representative's approval before placing concrete. Provide 72 h
notice prior to placing of concrete.

2 Pumping of concrete is permitted only after approval of equipment and mix.
3 Ensure reinforcement and inserts are not disturbed during concrete placement.
4 Prior to placing of concrete obtain Departmental Representative 's approval of proposed

method for protection of concrete during placing and curing.

5 Maintain accurate records of poured concrete items to indicate date, location of pour,
quality, air temperature and test samples taken.

.6 In locations where new concrete is dowelled to existing work, drill holes in existing concrete.
Place steel dowels of deformed steel reinforcing bars and pack solidly with epoxy grout to
anchor and hold dowels in positions as indicated.

7 Do not place load upon new concrete until authorized by Departmental Representative.

3.2 CONSTRUCTION

A Perform cast-in-place concrete work in accordance with CSA-A23.1.
2 Sleeves and inserts.

A No sleeves, ducts, pipes or other openings shall pass through joists, beams,
column capitals or columns, except where indicated or approved by Departmental
Representative.

2 Where approved by Departmental Representative, set sleeves, ties, pipe hangers

and other inserts and openings as indicated or specified elsewhere. Sleeves and
openings greater than 100 x 100 mm not indicated, must be approved by
Departmental Representative.

.3 Do not eliminate or displace reinforcement to accommodate hardware. If inserts
cannot be located as specified, obtain approval of modifications from Departmental
Representative before placing of concrete.

4 Check locations and sizes of sleeves and openings shown on drawings.

5 Set special inserts for strength testing as indicated and as required by
non-destructive method of testing concrete.

3 Anchor bolts.
A Set anchor bolts to templates under supervision of appropriate trade prior to
placing concrete.
2 With approval of Departmental Representative, grout anchor bolts in holes drilled
after concrete has set. Drilled holes to be to manufacturer's recommendations.
3 Protect anchor bolt holes from water accumulations, snow and ice build-ups.
A4 Set bolts and fill holes with epoxy grout.
5 Locate anchor bolts used in connection with expansion shoes, rollers and rockers

with due regard to ambient temperature at time of erection.
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A4 Drainage holes and weep holes:
A Form weep holes and drainage holes in accordance with Section 03 10 00 -

Concrete Forms and Accessories. If wood forms are used, remove them after
concrete has set.

2 Install weep hole tubes and drains as indicated.
5 Dovetail anchor slots:
A Install continuous vertical anchor slot to forms where masonry abuts concrete wall
or columns.
2 Install continuous vertical anchor slots at [800] mm oc where concrete walls are

masonry faced.

.6 Grout under base plates using procedures in accordance with manufacturer's
recommendations which result in 100% contact over grouted area.

v Finishing:
A Finish concrete in accordance with CAN/CSA-A23.1.
2 Use procedures acceptable to Departmental Representative or those noted in

CAN/CSA-A23.1 to remove excess bleed water. Ensure surface is not damaged.

.8 Waterstops:

A Install waterstops to provide continuous water seal. Do not distort or pierce
waterstop in such a way as to hamper performance. Do not displace reinforcement
when installing waterstops. Use equipment to manufacturer's requirements to field
splice waterstops. Tie waterstops rigidly in place.

2 Use only straight, heat sealed bultt joints in field. Use factory welded corners and
intersections unless otherwise approved by Departmental Representative.

9 Joint fillers:

A Furnish filler for each joint in single piece for depth and width required for joint,
unless otherwise authorized by Departmental Representative. When more than
one piece is required for a joint, fasten abutting ends and hold securely to shape by
stapling or other positive fastening.

2 Locate and form isolation, construction and expansion joints as indicated. Install
joint filler.
3 Use 12 mm thick joint filler to separate slabs-on-grade from vertical surfaces and

extend joint filler from bottom of slab to within 12 mm of finished slab surface unless
indicated otherwise.

.10 Dampproof membrane:
A Install dampproof membrane under concrete slabs-on-grade inside building.
2 Lap dampproof membrane minimum 150 mm at joints and seal.
3 Seal punctures in dampproof membrane before placing concrete. Use patching

material at least 150 mm larger than puncture and seal.

A1 Locations of construction joins shall be submitted to the departmental representative for
review in advance and prior to commencement of construction.

12 Supply and set anchor bolts, sleeves, pipe hangers, expansion joints and other inserts and
openings as indicated in the structural drawings and specifications or in documents by other
consultants.

13 All dowels, anchor bolts, embedded plates and other inserts shall be placed before the
concrete is poured.
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14 Slab on grade joints shall be 35mm deep sawcuts spaced maximum 4500mm apart, layout
of joins shall be approved by the Departmental representative, seal with flexible joint sealer
to prevent ingress of water.

3.3 SITE TOLERANCE
A All horizontal surfaces shall meet the Class A Slab and Floor Finish classification (+/- 8mm)
in accordance with Table 22 of CAN/CSA-A23.1 straight edge method.
2 Tolerance closer than those specified in CSA-A23.1 may be required at certain locations for
structural, architectural and construction requirements.
3.4 FIELD QUALITY CONTROL
A Inspection and testing of concrete and concrete materials will be carried out by a CSA
certified Testing Laboratory designated by Departmental Representative in accordance
with CAN/CSA-A23.1. Submit all concrete testing results to the departmental
representative.
2 Contractor will pay for costs of tests as specified in Section 01 11 55 — General Instructions.
3 Departmental Representative will take additional test cylinders during cold weather
concreting. Cure cylinders on job site under same conditions as concrete which they
represent.
4 Non-destructive Methods for Testing Concrete shall be in accordance with
CAN/CSA-A23.2.
5 Inspection or testing by Departmental Representative will not augment or replace
Contractor quality control nor relieve him of his contractual responsibility
3.5 VERIFICATION
A Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as
established in PART 2 - PRODUCTS, by Departmental Representative and provide
verification of compliance.
3.6 CLEANING
A Use trigger operated spray nozzles for water hoses.
2 Designate cleaning area for tools to limit water use and runoff.
3 Cleaning of concrete equipment to be done in accordance with Section 01 35 43:

Environmental Procedures.

END OF SECTION 03 30 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Concrete Formwork Section 03 10 00
2 Concrete Reinforcement Section 03 20 00
3 Cast-in-Place Concrete Section 03 30 00
4 Water Repellent Coating Section 07 19 00
1.2 REFERENCES
A ASTM International
A ASTM A 123/A 123M-08, Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products.
2 ASTM A 775/A 775M-07b, Standard Specification for Epoxy-Coated Steel
Reinforcing Bars.
3 ASTM D 412-06ae2, Standard Test Methods for Vulcanized Rubber and
Thermoplastic Rubbers and Thermoplastic Elastomers - Tension.
4 ASTM D 2240-05 (2010), Standard Test Method for Rubber Property - Durometer
Hardness.
5 ASTM C 494/C 494M-10a, Standard Specification for Chemical Admixtures for
Concrete.

2 Canadian General Standards Board (CGSB)

A CAN/CGSB-1.40-97, Anti-corrosive Structural Steel Alkyd Primer.
2 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.
.3 CSA International

1 CSA A23.1/A23.2-09, Concrete Materials and Methods of Concrete
Construction/Test Methods and Standard Practices for Concrete.

2 CAN/CSA-A23.3-04 (R2010), Design of Concrete Structures.

3 CSA A3000-08, Cementitious Materials Compendium.
1 CSA A3001-08, Cementitious Materials for Use in Concrete.

4 CSA G30.18-09, Carbon and Steel Bars for Concrete Reinforcement.

5 CSA G40.20/G40.21-04 (R2009), General Requirements for Rolled or Welded

Structural Quality Steel/Structural Quality Steel.

.6 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding.
7 CSA W59-03 (R2008), Welded Steel Construction (Metal Arc Welding).
.8 CSA W186-M1990 (R2007), Welding of Reinforcing Bars in Reinforced Concrete
Construction.
4 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI.

Source Specific Standards
A SCAQMD Rule 1113-A2007, Architectural Coatings.

5 Master Painters Institute (MPI)
A Architectural Painting Specification Manual - 2007.
.6 Underwriters' Laboratories of Canada (ULC)
A CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and

Pipe Covering.
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7 U.S. Environmental Protection Agency (EPA) / Office of Water

13

A

EPA 832/R-92-005, Storm Water Management for Construction Activities:
Developing Pollution Prevention Plans and Best Management Practices.

ACTION AND INFORMATIONAL SUBMITTALS

A

2

Submit in accordance with Section 01 33 00 - Submittal Procedures.

Product Data:

A

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

Material samples: submit the following samples of materials for approval to Departmental
Representative. Approved samples shall be used as the acceptable standard for all
materials used on the project. Samples of the following are required:

ounhwivik

Forming materials.

Gaskets, sealing materials, and form jointing system (as applicable).
Ties and cones.

Rustication strip material.

Form release agent.

Chairs and spacers.

Sample panel: in a concealed location designated by Departmental Representative,
provide a sample of architectural concrete utilizing proposed formwork materials and
methods. If accepted, this panel shall serve as a control sample for the balance of the
architectural concrete work.

Shop drawings and formwork design:

A

The Contractor shall design and prepare detailed drawings showing the forming
the proposes for the typical elements of the structure. Submit to Departmental
Representative for review a min. of ten (10) days prior to relevant phase of work.
Drawings shall be min. 1:100 scale for elevations and 1:50 for details, and shall
show all typical details and non-typical areas. Indicate all locations where typical
details will be used.

Shop drawings shall show the following principal items:

A Type of forming materials, blockouts and bulkheads, and methods of
fixing.

Location of joints in forming material.

Location of construction and expansion joints.

Location of rustication strips and method of fixing.

Detailed description of construction methods proposed to be used in the
work, including method of sealing forms between construction joints,
corners and intersections and texturing of architectural surfaces.

.6 Shoring and re-shoring locations and details.

uhwiv

Formwork design (general): the design of formwork shall follow strictly the
standards of appearance as indicated by detailed drawings of typical elements,
showing systematically placed tie locations, form joint locations, rustication strip
locations, and special formwork materials.
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4 Formwork design (architectural requirements): patterns of individual forming

panels, rustication bands, and construction joints shall be reflected in the
Contractor's shop drawings, and must be read in conjunction with structural
requirements showing configurations, dimensions, and reinforcing as detailed on
structural drawings and specified in structural sections of Division 3.

5 Prior to commencement of shop drawings the contractor shall consult with
Departmental Representative regarding tie locations and joint placement.
.6 Adjustment to reinforcing details shown on the drawings including use of couplers

or dowels to suit formwork design and joint patterns shall be approved in writing
by Departmental Representative. The Contractor shall bear the cost of such
adjustments.

.6 Sustainable Design Submittals:
A1 Construction Waste Management:

A Submit project Waste Management Plan Waste Reduction Work plan
highlighting recycling and salvage requirements.

2 Recycled Content:

A Submit listing of recycled content products used, including details of
required percentages or recycled content materials and products,
showing their costs and percentages of post-consumer and post-
industrial content, and total cost of materials for project.

2 Submit evidence, when Supplementary Cementing Materials (SCMs) are
used, to certify reduction in cement from Base Mix to Actual SCMs Mix,
as percentage.

3 Low-Emitting Materials:

A Submit listing of coatings and sealers used in building, showing
compliance with VOC and chemical component limits or restriction
requirements.

14 TOLERANACES
A Formwork shall be constructed and finished in accordance with CSA S269.1. Failure to
comply with these limits will result in the Contractor, at his expense, filling and/or grinding
the substandard surfaces, or if this is deemed unsatisfactory by Departmental
Representative, then the concrete section will be removed and reconstructed at no
expense to the Owner. All slabs, stairs, landings, and areas, where detailed, shall have
positive slopes to drains sufficient to provide complete water drainage with no ponding.
15 WARRANTY
A Contractor hereby warrants the architectural concrete will not spall or show visible
evidence of cracking, except for normal hairline shrinkage cracks, in accordance with the
12 months warranty period prescribed in General Conditions, is extended to 60 months.
2.0 PRODUCTS
2.1 MATERIALS
A Refer to Section 03 30 00- Cast-in-Place Concrete.
2 Repair Materials:
A Cement types and aggregates shall be determined by job site mix.
2 Other materials proposed for use will be considered based on successful

performance based on prototype construction.
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3 Form release agent: chemical non-staining release agent, which will not affect the

architectural concrete surface. Release agent shall be used in strict accordance with the
manufacturer's recommendations.

2.2 FORMWORK DESIGN AND FABRICATION
A Forms shall be tight to prevent loss of mortar. Corner chamfer strips are not allowed on
above grade exposed concrete, making mandatory especially tight, well designed corners
of the forms. Girts and blocking shall be provided behind all plywood butt joints.

2 Plug and caulk all cracks, slits, holes, gaps, and apertures in forms, wherever located,
with material sufficient to withstand pressures and remain completely watertight.

3 Seal forms at all joints with the use of gasket materials, such as foam rod and foam tape
or other approved method to provide adequate means of maintaining a leak-free seal
during concrete placement.

4 Form removal: design forms to permit removal without damaging architectural finish.

3.0 EXECUTION

3.1 GENERAL

1 Do concrete work in accordance with CAN/CSA A23.1 unless otherwise indicated.
2 Concrete placing and consolidation:
A Forms shall be thoroughly reconditioned and recoated with a non-staining form

release agent prior to each use. Any damage to formwork during placing,
removal or storage shall be completely repaired, and approved by Departmental
Representative. Formwork with repairs or patches, which would have adverse
effects on concrete finish, shall not be used in the work. Store formwork and
form materials, as required, to preclude any damage or distortion.

2 Carry on concreting as a continuous operation until section of approved size and
shape is completed. Cut-offs and construction joints shall be as per approved
details and location. Cold joints shall be permitted only when specifically
approved by Departmental Representative.

.3 The Contractor shall provide such equipment and shall employ only those
methods and arrangements of equipment, which will reduce to a minimum
separation of coarse aggregate from the concrete. Equipment shall be selected
for its ability to handle concrete of the lowest slump that can be consolidated by
means of vibration after placement.

4 Take special care to completely fill forms by depositing as near final position as
possible, and to force concrete under and around reinforcement without
displacement. After deposited concrete has taken initial set, exercise care to
avoid jarring forms or placing strain on ends of projecting reinforcement.

5 Plunge vibrators in the concrete rapidly to minimize entrapped air between
concrete and forms. Thoroughly blend the layers of previously placed and new
concrete. Remove vibrator from concrete with a pumping action to break up and
release air entrapped between concrete and forms. Min. spacing of vibrator
insertions shall be in accordance with manufacturer's recommended radius of
influence.

.6 Install lay-in-waterstop at joints in all exposed exterior concrete walls concrete
walls of the building. Install as per manufacturer's written instruction.
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3 Stripping, protection, curing and cleaning:

A Curing: use no curing method, which could impair the appearance of arch.
Concrete surfaces.

2 Protection:

A Protect architectural concrete from any damage by the elements and
defacement of any nature during construction operation.

2 Protect from staining from rebar corrosion.

3 All corners and surfaces subject to possible damage shall be suitably
protected with boards or hoardings.

4 Make adequate provision to keep all exposed concrete free from laitance
caused by spillage, leaking forms or other contaminants. In no event
shall laitance be allowed to penetrate, stain or harden on surfaces, which
have been sandblasted.

5 Adequate protection shall be given to all exposed reinforcing steel in
architectural concrete to prevent staining of surfaces of concrete due to
rust and corrosion. If any rust or corrosion does occur, it shall be
removed immediately to avoid permanent staining.

3.2 EXAMINATION
A General:

A Areas to be repaired shall be determined by Departmental Representative and
shall not exceed 0.2 sm.for each 93 sm. of surface area, and shall be widely
dispersed. Repairs shall match the surrounding area. Architectural concrete
requiring repair in excess of above standard is subject to rejection by
Departmental Representative and subsequent removal and replacement with
work at no additional cost to the Owner.

2 Before commencing any repair work, the Contractor shall confirm repair
procedures with Departmental Representative and establish by trial mix the
formula required. The Contractor shall demonstrate his repair techniques on the
prototype.

3 The following are key steps to making a repair to architectural concrete:

A Prepare the area to be repaired. This should include achieving the
desired finish in the surrounding area. Remove loose particles and chip
out part of the sound concrete to avoid feather edge repairs.

2 Proportion the repair mix by weight according to the same proportions as
used in the concrete mix but substituting a portion of white cement for
grey cement. This should be based on tests to determine what is
required to match the finished surface.

3 Apply a coat of bonding material to the root of the areas to be repaired,
being careful to avoid dripping on any surface to be exposed.

4 Fill in the area to be repaired and brush it out to match the surrounding
area.

5 Cure the repaired area.

.6 Clean the repaired area to remove laitance and match the surrounding
area.

4 Repairs:

A Repairs shall be carried out under the direction of Departmental

Representative. Usual good practices, i.e. cutting out of loose
honeycombs, squaring off edges, etc. shall be followed during
preparation. Soak the area to be repaired with water. Place a stiff,
colour-matching mortar in the void, striking flush with a wood float and
texturing, as required, for the finish designated.
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2 Repair mortar mix shall be specially formulated, matching coloured

mortar. It shall be non-shrink, and have a twenty-eight day (28) day
strength of 35 MPa.

3 The quantity of mixing water shall be no more than necessary for
handling and placing. The repair mortar shall be mixed in advance and
allowed to stand with frequent manipulation with a trowel, without
addition of water, until it has reached the stiffest consistency that will
permit placing. A mixture of one part bonding agent to four parts water
shall be used as mixing water.

4 The repair mix shall be consolidated into place and struck off so as to
leave the repaired area slightly higher than the surrounding surface to
permit initial shrinkage. The repair shall be left undisturbed for at least
one hour before being textured. The repaired area shall be kept damp
for seven days.

5 Sponge or wood floats shall be used in finishing repairs to be left
exposed. Metal tools shall not be used in finishing repaired areas to be
left exposed. The repairing of architectural concrete shall be done after
the concrete is textured except honeycombed or other areas determined
by Departmental Representative immediately after form removal.

.6 Heavy grinding will be permitted to correct irregularities of planeness in
concealed areas only.

3.3 CLEANING
A Obtain approval of cleaning methods from Departmental Representative before cleaning
soiled architectural concrete surfaces.

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

in accordance with Section 01 74 11 - Cleaning.

4 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 19 - Waste Management and Disposal.
A Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

3.4 PROTECTION
A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by architectural concrete installation.

END OF SECTION 03 33 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Cast-In-Place Concrete Section 03 30 00
2 Room Finish Schedule Section 09 06 00
1.2 REFERENCES

A Canada Green Building Council (CaGBC)

A LEED Canada-NC 2009, LEED (Leadership in Energy and Environmental Design):
LEED Canada Reference Guide for Green Building Design and Construction 2009.

2 Canadian General Standards Board (CGSB)
A CAN/CGSB-1.40-97, Anti-corrosive Structural Steel Alkyd Primer.
2 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.

3 CSA International
A CSA A23.1/A23.2-09, Concrete Materials and Methods of Concrete Construction/Test

Methods and Standard Practices for Concrete.

4 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI.
Source Specific Standards
1 SCAQMD Rule 1168-A2005, Adhesive & Sealants Applications.

1.3 QUALITY ASSURANCE

A Standards: Conform to CAN/CSA-A23.1, for concrete finishes.

2 Sandblasting installer operations shall conform to applicable codes and Regulations.

.3 Installer Qualifications:
A Work shall be carried out by personnel who are thoroughly trained and experienced in

the floor treatment. The installer to provide a list of a minimum of 3 projects performed
within 3 years of equivalent complexity and scope as this contract.

4 Pre-installation Meeting:
A Prior to commencement of Work on site, convene a pre-installation conference to be
attended by the Contractor, Coating Subcontractor, Manufacturer's Technical
Representative, Consultant and Owner to review:

A Convey proper installation and placement of concrete slabs to ensure proper
concrete finishing requirements in order to achieve adequate floor polishing
application.

2 Convey to Contractor Requirements for protection of concrete slabs to receive

concrete floor polishing and to coordinate sequence of work and application
during construction.

1.4 SUBMITTALS
A Submittals to be in accordance with 01 33 00 Submittal Procedures.
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2 Product Data:

A Provide manufacturer's printed product literature and data sheets for concrete finishes
and include product characteristics, performance criteria, physical size, finish and
limitations.

A Provide two copies of WHMIS MSDS in accordance with Section 01 35 33-
Health & Safety Requirements. WHMIS MSDS acceptable to Labour Canada
and Health and Welfare Canada for concrete floor treatment materials.
Indicate VOC content in g/L.
2 Include application instructions for concrete floor treatments.
3 Submit maintenance instructions for insertion in operations and maintenance manuals.

Instructions shall give specific warning of maintenance or cleaning practices or materials, which
may damage installed work.

15 DELIVERY, STORAGE, AND HANDLING

A

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

Delivery and acceptance and storage requirements:

A Deliver materials to site in manufacturer's original factory packaging, labelled with
manufacturer’'s name and address.

2 Store materials in a clean dry area in accordance with manufacturer's instructions.

3 Keep product from freezing.

4 Avoid direct contact with this product as it may cause mild to moderate irritation of the
eyes and/or skin.

5 Protect materials during handling and application to prevent damage or contamination.

Dispense special concrete finish material from sealed containers.

Packaging Waste Management: Comply with requirements of Section 01 74 19 Waste
Management and Disposal.

Comply with requirements of Workplace Hazardous Materials Information System (WHMIS)
regarding use, handling, storage, and disposal of hazardous materials, and regarding labelling
and provision of Material Safety Data Sheets (MSDS) acceptable to Labour Canada.

1.6 ENVIRONMENTAL REQUIREMENTS / PROJECT CONDITIONS

1.

Do not apply product when air, surface, or material temperature is below 35°F (2°C) or
abovel35°F (57°C).

Do not apply to frozen concrete.
Do not use on highly dense or non-porous surfaces.

Allow concrete to cure a minimum of 45 days, or as otherwise acceptable by product
manufacturer before commencement of work.

Do not commence with polishing until Work has been sufficiently advanced, whereby Work yet
to be performed will not adversely affect polished concrete floors. Application of products shall
take place a minimum of 21 days prior to fixture and trim installation and Substantial
Performance of Work.

Limit and control dust generated by grinding and polishing procedures in order to prevent
potential damage to adjacent surfaces and equipment.
Control the use of water. Remove standing water from completed floor surfaces.
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8. Ensure that penetrating sealers are not applied to concrete floors that are to be polished.

1.7 EXTENDED WARRANTY
1. Provide two (2) year manufacturer's warranty on products and installation against fading and
delamination of finished surfaces.

2.0 PRODUCTS

2.1 MATERIALS
A Concrete materials shall conform to requirements of Section 03 30 00-Cast-In-Place Concrete
Short Form and CAN/CSA-A23.1.

2 Sandblasting materials shall conform to CPCA Manual, Chapter 9, Sandblasting.

3 Bonding Agent: Formulated for bonding new concrete to cured concrete. Acceptable Products:
“Polymer Bonding Agent” by Target Products Ltd.

“710 Flex-Con” by Else Construction Products.

“K-710 Krystobond” by Kryton International Inc.

“Fabribond-A" by Fabrikem Manufacturing Ltd.

Or approved alternative.

urwn Pk

4 Curing and Sealing Compound: Surface Sealer: to CAN/CGSB-25.20. Acrylic carnuba wax,
Low VOC. Acceptable Products:

“Masterkure N-Seal” by Master Builder Company Limited.

“Cure and Seal” by Target Products Ltd.

“760 Clear Acrylic Sealer” by Elsro Construction Products.

“Buff Hard” by Symons Corporation.

Or approved alternative.

abrwN R

5 Natural Hardener: Premixed, abrasion resistant non-metallic hardener (Type 1). Acceptable
Products:

“Mastercron” by Master Builders Company Limited.

“Diamag 7" by Sternson Limited.

“Non-Metallic Floor Hardener” by Target Products Ltd.

“785 Genflor Non-Metallic Floor Hardener” by Elsro Construction Products.

Or approved alternative.

o wN e

.6 Non-Shrink Grout (for patching): Acceptable Products:

“Embeco Mortar” by Master Builders Company Limited.
Pre-mixed “Fast-Set Patching Concrete” by Target Products Ltd
“810 Gengrout” by Elsro Construction Products.

“K-510 Krystol Patch/Grout” by Kryton International Inc.

Or approved alternative.

abrwink

4 Densifier: Non-flammable non-toxic,water-based formulation used on Portland Cement materials
utilizing Quartz-Litium based products. Acceptable Products:

“Crenz Protect” by Crenz Concrete.

“Pentra Sil” by Convergent Concrete.

“Euco Diamond Hard” by The Euclid Chemical Company.

“Liquihard Ultra” Surface Hardener

Or approved alternative.

abdwN R

.8 Seeding Aggregates: Aggregate shall be small round, brown pebbles size around 10 mm and be
hard, sand, durable and free of all deleterious materials and staining quality.
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2.2 FINISHES
A Trowelled finish for all concrete floor with surface hardener.

2 Exposed aggregate finish for tactile warning strip at top of concrete stair landing.

3.0 EXECUTION

3.1 FINISHING-GENERAL

A Do concrete finishing work in accordance with CAN/CSA-A23.1-M01, unless otherwise
indicated.
2 Tops of Walls and Columns to be level and true. Allowable tolerance 6 mm in 3,000 mm.

3.2 FORMED SURFACES
A Inspect concrete surfaces for defects immediately after removal of formwork.

2 Remove or cut back to a depth of 3/4” (19 mm) from the surface of the concrete all bolts, ties,
nails, or other metal that is not required and repair immediately. Patch all cone and sleeve holes
flush with concrete surface in strict accordance with manufacture’s printed instructions. Grout all
steel inserts in strict conformance with grout manufacturer’s printed instructions.

3 Remove imperfections such as bulges, fins, lips, and stains to permanently exposed surfaces as
directed by Departmental Representative by chipping or grinding and patch to match adjacent
surfaces. Do not proceed with grinding until the concrete has sufficiently hardened to prevent
dislodgment of coarse aggregate particles. Allowable limits of grinding to be 1/16” so as to not
expose aggregate.

4 Repair to exposed surfaces or surfaces to receive paint type finishes: Repairs to be carried out
under the direction of the Departmental Representative. Blend cement and aggregate so that,
when dry, patching mortar will match colour of surrounding. Provide test areas at inconspicuous
location to verify mixture and colour match before proceeding with patching. Compact mortar in
place and strike-off slightly higher than surrounding surface. Patch and fill all concrete
imperfections such as “blow holes”, “honeycomb” and voids as directed.

5 Strike off smooth and finish tops of walls, horizontal offsets, and similar unformed surfaces
occurring adjacent to formed surfaces with a texture matching the adjacent formed surfaces.
Continue final surface treatment of formed surfaces uniformly across adjacent unformed
surfaces, unless otherwise shown.

3.3 HORIZONTAL SURFACES
A Where floor drains occur, floors to be level around walls and have a minimum 1:50 uniform pitch
to drains, unless indicated otherwise. Stairs and landings shall have positive slopes to provide
complete water drainage with no ponding.

2 Finish horizontal concrete surfaces as follows:
A Exposed horizontal surfaces not intended to receive additional concrete: Smooth steel
trowel finish or as indicated on the drawings.
2 Horizontal concrete surfaces intended to receive waterproofing membrane or applied

floor finishes: Smooth, steel trowel finish. Floors to be finished flat, free from defects
which would telegraph through finish material.

.3 Horizontal concrete surfaces intended to receive additional concrete toppings, quarry
tile or ceramic tile: Screeded off to true lines and levels shown, roughened to an
amplitude of 3/16” (5 mm), cleaned of laitance and loose concrete and left ready to
receive finish. Depress slabs to accommodate finish where indicated.



Project No: R.062548.002 Section 03 35 00
Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC
CONCRETE

CONCRETE FINISHING PAGE 5

4 Broom Finish: After completion of floating and when excess moisture of surface sheen
has disappeared, complete surface finishing by drawing a fine-hair broom across
concrete surface, perpendicular to line of traffic. Repeat operation if required to provide
a fine line texture acceptable to Consultant.

3.4 PLAIN FLOOR FINISH (TROWELLED)

A

2

Roll or tamp concrete to force coarse aggregate into concrete mix and then screed.

Float surface with wood or metal floats or with power finishing machine and bring surface to true
grade.

Steel trowel to smooth and even surface.

Follow with second steel trowelling to produces smooth burnished surface to within tolerance
described in CAN/CSA-A23.1-M90, Cause 22.1.2-Straight-Edge Method for Very Flat
Classification Finish 1/8” (3 mm) in 10’-0” (3000 mm) to all floors receiving carpet, resilient
flooring, liquid applied flooring, thin-set ceramic tile. All other floors shall be finished to Flat
Classification Finish 3/16” (5 mm) in 10’-0” (3000 mm). Floors shall be true to plane as
determined by a 10’-0” (3.0 meter) straight-edge placed anywhere on the surfaces in any
direction. Check conformance to tolerance limits at any time after the curing period. Where this
Section conflicts with other Sections in Division 3, this Section shall govern.

Sprinkling of dry cement or dry cement and sand mixture over concrete surfaces is not
acceptable.

Apply curing compound in accordance with manufacturer’s instructions to all areas not
scheduled to receive further floor finish.

Protect surfaces which will be exposed to direct sunlight during the curing period in accordance
with manufacturer’s instructions.

3.5 HARDENED FLOOR FINISH

A

5

.6

Roll or tamp concrete to force coarse aggregate into concrete mix and then screed and apply
non-metallic hardener to manufacturer’s instructions.

Apply first shake of aggregate (one half of amount) after floating.
Float first shake and apply second shake.

Float second shake.

Flat steel trowel to produce fine texture non-slip finish.

Apply two coats of curing and sealing compound in accordance with manufacturer’s directions.

3.6 BONDING AGENT

A

Apply bonding agent to all concrete when new concrete will be applied against it under the
following conditions:

A Patching.

2 Feathering.

3 Construction joints.

4 Bonding of topping slabs.
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3.7 EXPOSED AGGREGATE CONCRETE

A The seeding operation shall start immediately after placement of concrete. The select aggregate
shall be carefully and uniformly seeded by suitable means so that the entire surface is
completely covered with one layer of stone. Stacked stone as well as slivery particles shall be
removed. The aggregate shall be embedded by suitable means. When the concrete is hard
enough to retain the embedded aggregate and the mortar is still soft enough to be removed by
brushing, the surface shall be brushed and flushed out with water. The exposing operation of
washing and brushing with stiff bristle broom is continued until the surface matches the
approved sample panel. The final washing operation shall cease when the flush water runs clear
and there is no noticeable cement film on the aggregate.

3.8 DEFECTIVE WORK
A Repair honeycombing, rock packets, chips, spalls and other voids in exposed concrete surfaces,
using patching materials as specified to provide a smooth surface. Remove fins and other
protrusions in concrete surfaces. Maximum allowable depth of grinding to be 1/16".

2 Consult with Departmental Representative on the repair of defective concrete surfaces prior to
execution of the work.

3 Patch form tie holes in all exposed concrete surfaces and surfaces designated to receive
waterproofing unless otherwise directed.

4 Where in the opinion of Departmental Representative, material or workmanship fails to meet the
requirements of the specification, such work may be rejected. Work rejected shall be replaced or
repaired to the approval of the consultant at no additional cost to the owner.

3.9 PROTECTION
A Take every precaution to protect finished surfaces from stains and abrasions. Surfaces and
edges likely to be damaged during the construction period shall be especially protected.

2 Protect work of other sections from damage resulting from work of this Section.
3 Provide suitable enclosures for collecting grit and dust from sandblasting operation.
4 Erect barricades to prevent traffic on newly finished surfaces.
5 Suggested protection in high traffic areas after the sealer has been applied is as follows:
A Place cheap colourfast carpet that is breathable (not rubber backed), fuzzy side down or
Protect CP board.
2 Masonite or plywood may then be applied over the carpet/cardboard for further
protection.

3.10 ADJUSTING & CLEANING

A Progress Cleaning: Clean during progress of the Work in accordance with Section 01 74 11-
Cleaning.
2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

3 Repair, remove and clean all drips or smears resulting from the work of this section on exposed,
finished surfaces or surfaces to be subsequently finished.

4 Engage a concrete finish manufacturer’s authorized representative to train Owner’s
maintenance personnel on proper maintenance procedures

END OF SECTION 03 35 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Masonry Mortar and Grout Section 04 05 12

2 Masonry Anchorage Reinforcing  Section 04 05 19

3 Masonry Accessories Section 04 05 23

4 Brick Masonry Section 04 21 13

5 Concrete Unit Masonry. Section 04 22 00

1.2 REFERENCES

A Canadian Standards Association (CSA International)
A CSA-A165 Series-04, Standards on Concrete Masonry Units.
2 CSA A179-04, Mortar and Grout for Unit Masonry.
3 CSA-A371-04, Masonry Construction for Buildings.

2 International Masonry Industry All-Weather Council (IMIAC)
A Recommended Practices and Guide Specification for Hot and Cold Weather Masonry

Construction.

13 ADMINISTRATIVE REQUIREMENTS

A Pre-installation meetings: comply with Section 01 31 19 - Project Meetings. Conduct pre-
installation meeting one week prior to commencing work of this Section and on-site installations
to:

A Verify project requirements, including mock-up requirements.

2 Verify substrate conditions.

3 Co-ordinate products, installation methods and techniques.

4 Sequence work of related sections.

5 Co-ordinate with other building subtrades.

.6 Review manufacturer's installation instructions.

7 Review masonry cutting operations, methods and tools and determine worker safety and

protection from dust during cutting operations.
.8 Review warranty requirements.

2 Sequencing: sequence with other work in accordance with 01 32 16.07 - Construction Progress
Schedules - Bar (GANTT) Chart. Comply with manufacturer's written recommendations for
sequencing construction operations.

3 Scheduling: schedule with other work in accordance with Section 01 32 16.07 - Construction
Progress Schedules - Bar (GANTT) Chart.

14 ACTION & SUBMITTALS

A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product td literature, specifications and datasheet and
include product characteristics, performance criteria, limitations and colours.
2 Provide two copies of Workplace Hazardous Materials Information System (WHMIS) —

Material Safety Data Sheets (MSDS) in accordance with Section 01 35 43 -
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15

Environmental Procedures.
INFORMATION & SUBMITTALS

1.6

A Certificates: provide manufacturer's product certificates certifying materials comply with specified
requirements.

2 Test and Evaluation Reports:
A Provide certified test reports in accordance with Section 01 45 00 Quality Control
2 Test reports to certify compliance of masonry units and mortar ingredient with specified
performance characteristics and physical properties.
3 Provide data for masonry units, in addition to requirements set out in referenced CSA and
ASTM Standards, indicating initial rates of absorption.

3 Installer Instructions: provide manufacturer's installation instructions, including storage, handling,
safety and cleaning.

4 Manufacturer's Reports: provide written reports prepared by manufacturer's on-site personnel to
include:
A Verification of compliance of work with Contract.
2 Site visit reports providing detailed review of installation of work, and installed work.

5 Submit shop drawings for temporary bracing according to Section 01 33 00 Submittal
Procedures.
CLOSEOUT SUBMITTALS

1.7

A Provide manufacturer's instructions for care, cleaning and maintenance of prefaced masonry
units for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

EXTRA MATERIALS

1.8

1 Provide manufacturer's instructions in accordance with Section 01 78 00 - Closeout Submittals
covering maintenance requirements and parts catalogue, with cuts and identifying numbers.

QUALITY ASSURANCE

1 Quialifications:

A Manufacturer: capable of providing field service representation during construction and
approving application method.

2 Ensure manufacturer has minimum 5 years experience in manufacturing components
similar to or exceeding requirements of project.

3 Installer: experienced in performing work of this section who has specialized in
installation of work similar to that required for this project.

4 Masons: company or person specializing in masonry installations with 5 years experience
with masonry work similar to this project.
A Masons employed on this project must demonstrate ability to reproduce mock-up

standards.

2 Mock-ups:

A Construct mock-ups in accordance with Section 01 45 00 - Quality Control.

2 Construction mock-up panel of exterior and interior masonry wall 2000 mm long x 1800
mm high showing masonry colours and textures, use of reinforcement, mortar, grout and
workmanship.

3 Mock-up used:
A To judge workmanship, substrate preparation, operation of equipment and
material application.
4 Construct mock-up where directed by Departmental Representative.

5 Allow 24 hours for inspection of mock-up by Departmental Representative before
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proceeding with work.

.6 When accepted by Departmental Representative, mock-up will demonstrate minimum
standard for this work. Mock-up may remain as part of finished work.

7 Start work only upon receipt of written acceptance of mock-up by Departmental
Representative.

1.9 DELIVERY, STORAGE AND HANDLING

A Deliver materials in accordance with Section 01 61 00 - Product Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
3 Storage and Handling Protection:
A Keep materials dry until use.
2 Store under waterproof cover on pallets or plank platforms held off ground by means of
plank or timber skids.
3 Packaging Waste Management:
A Remove for reuse and return by manufacturer of pallets, crates, padding, and
packaging materials in accordance with Section 01 74 19 - Waste Management
And Disposal.
1.10 SITE CONDITIONS
A Ambient Conditions: assemble and erect components when temperatures are above 4 degrees
C.
2 Weather Requirements: to CSA-A371 to IMIAC - Recommended Practices and Guide
Specifications for Hot and Cold Weather Masonry Construction.
3 Cold weather requirements:
A To CSA-A371 with following requirements.
A Maintain temperature of mortar between 5 degrees C and 50 degrees C until
batch is used or becomes stable.
2 Maintain ambient temperature of masonry work and it's constituent materials
between 5 degrees C and 50 degrees C and protect site from windchill.
3 Maintain temperature of masonry above 0 degrees C for minimum of 3 days,
after mortar is installed.
4 Preheat unheated wall sections in enclosure for minimum 72 hours above 10
degrees C, before applying mortar.
2 Hot weather requirements:
A Protect freshly laid masonry from drying too rapidly, by means of waterproof,
non-staining coverings.
2 Keep masonry dry using waterproof, non-staining coverings that extend over

walls and down sides sufficient to protect walls from wind driven rain, until
masonry work is completed and protected by flashings or other permanent
construction.
.3 Spray mortar surface at intervals and keep moist for maximum of three days after
installation.

1.11  WARRANTY
A For Work in this Section 04 05 00 - Common Work Results for Masonry, Provide 12 months
warranty period for concrete masonry.
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2.0 PRODUCTS

2.1 MATERIALS

A Masonry materials are specified elsewhere in related Sections:
A Section 04 22 00 Concrete Unit Masonry.
2 Section 04 21 13 Brick Masonry

3.0 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS
A Compliance: comply with manufacturer's written data, including product technical bulletins,
product catalogue installation instructions, product carton installation instructions, and data
sheets.

3.2 EXAMINATION

A Examine conditions, substrates and work to receive work of this Section.
A Co-ordinate with Section 01 71 00 - Examination and Preparation.
2 Examine openings to receive masonry units. Verify opening size, location, and that opening is
square and plumb, and ready to receive work of this Section.
A Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
2 Proceed with installation after unacceptable conditions have been remedied and after

receipt of written approval from Departmental Representative.

3 Verification of Conditions:
A Verify that:
A Substrate conditions which have been previously installed under other sections

or contracts, are acceptable for product installation in accordance with
manufacturer's instructions prior to installation of concrete block and glass block.

2 Field conditions are acceptable and are ready to receive work.
3 Built-in items are in proper location, and ready for roughing into masonry work.
2 Commencing installation means acceptance of existing substrates.

3.3 PREPARATION
A Surface Preparation: prepare surface in accordance with manufacturer's written
recommendations and co-ordinate with Section 01 71 00 - Examination and Preparation.

2 Establish and protect lines, levels, and coursing.
3 Protect adjacent materials from damage and disfiguration.

3.4 INSTALLATION

A Do masonry work in accordance with CSA-A371 except where specified otherwise.

2 Build masonry plumb, level, and true to line, with vertical joints in alignment, respecting
construction tolerances permitted by CSA-A371.

3 Layout coursing and bond to achieve correct coursing heights, and continuity of bond above and
below openings, with minimum of cutting.
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3.5 CONSTRUCTION
A1 Exposed masonry:
A Remove chipped, cracked, and otherwise damaged units, in accordance with CSA A-165,

in exposed masonry and replace with undamaged units.

2 Jointing:

A Allow joints to set just enough to remove excess water, then tool with round jointer to
provide smooth, joints true to line, compressed, uniformly concave joints where concave
joints are indicated.

2 Allow joints to set just enough to remove excess water, then rake joints uniformly to 6 mm
depth and compress with square tool to provide smooth, compressed, raked joints of
uniform depth where raked joints are indicated.

3 Strike flush joints concealed in walls and joints in walls to receive plaster, tile, insulation,
self-adhered water/vapour/air barrier membrane, or other applied material except paint or
similar thin finish coating.

3 Cutting:
A Cut out for electrical switches, outlet boxes, and other recessed or built-in objects.
2 Make cuts straight, clean, and free from uneven edges.

4 Building-In:

A Build in items required to be built into masonry.
2 Prevent displacement of built-in items during construction. Check plumb, location and
alignment frequently, as work progresses.
3 Brace door jambs to maintain plumb. Fill spaces between jambs and masonry with
mortar.
5 Wetting of bricks:
A Except in cold weather, wet bricks having initial rate of absorption exceeding 1

g/minute/1000 mm?2: wet to uniform degree of saturation, 3 to 24 hours before laying, and
do not lay until surface dry.

2 Wet tops of walls built of bricks qualifying for wetting, when recommencing work on such
walls.

.6 Support of loads:
1 Use 25 MPa concrete to Section 03 30 00 - Cast-in-Place Concrete, where concrete fill is
used in lieu of solid units.

7 Provision for movement:
A Leave 25MM space between top of non-load bearing walls and partitions and structural
elements. Do not use wedges. Refer to structural drawings for detalils.

.8 Interface with other work:
A Cut openings in existing work as indicated.
2 Openings in walls: reviewed by Departmental Representative.
3 Make good existing work. Use materials to match existing.
3.6 SITE TOLERANCES
A Tolerances in notes to CSA-A371 apply.
3.7 FIELD QUALITY CONTROL
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A Site Tests, Inspection:
A Perform field inspection and testing in accordance with Section 01 45 00 - Quality
Control.
2 Notify inspection agency minimum of 24 hours in advance of requirement for tests.

3.8 CLEANING

A Clean in accordance with Section 01 74 11 - Cleaning.
2 Progress Cleaning: in accordance with related masonry sections.
3 Final Cleaning:
A Perform cleaning after installation to remove construction and accumulated
environmental dirt.
2 Upon completion of installation and verification of performance of installation, remove

surplus materials, rubbish, tools and equipment barriers.

4 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 19 - Waste Management and Disposal
A Divert unused or damaged masonry units from landfill as specified in Section 01 74 19 -
Waste Management and Disposal.

3.9 PROTECTION

A Temporary Bracing:
A Provide temporary bracing of masonry work during and after erection until permanent
lateral support is in place.
2 Brace masonry walls as necessary to resist wind pressure and lateral forces during
construction.
2 Moisture Protection:
A Keep masonry dry using waterproof, non-staining coverings that extend over walls and

down sides sufficient to protect walls from wind driven rain, until completed and protected
by flashing or other permanent construction.

2 Cover completed and partially completed work not enclosed or sheltered with waterproof
covering at end of each work day. Anchor securely in position.
Air Temperature Protection: protect completed masonry as recommended in 1.10 SITE
CONDITIONS.

END OF SECTION 04 05 00
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A Common Work Results for Masonry Section 04 05 00
2 Masonry Accessories Section 04 05 23
3 Concrete Unit Masonry Section 04 22 00
1.2 REFERENCES
X Canadian Standards Association (CSA International)
A CAN/CSA-A23.1/A23.2-09, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.
2 CAN/CSA A179-04, Mortar and Grout for Unit Masonry.
3 CAN/CSA A371-04, Masonry Construction for Buildings.
4 CAN/CSA-A3000-08, Cementitious Materials Compendium
2 South Coast Air Quality Management District (SCAQMD), California State (SCAQMD)
A SCAQMD Rule 1168-05, Adhesives and Sealants Applications.
1.3 ACTION AND INFORMAL SUBMITTALS
A Product Data:
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Provide manufacturer's printed product literature, specifications and datasheets. Include
product characteristics, performance criteria, and limitations.
3 Provide two copies of Workplace Hazardous Materials Information System (WHMIS) -
Material Safety Data Sheets (MSDS) in accordance with Section 01 35 33 - Health and
Safety Requirements and 01 35 43 - Environmental Procedures. Indicate VOC's mortar,
grout, parging, colour additives and admixtures. Express as grams per litre (g/L).
2 Samples:
A Samples: provide unit samples in accordance with Section 04 05 00 - Common Work
Results for Masonry, supplemented as follows:
A Provide two size samples of mortar coloured mortar.
2 Provide samples and confirmation of source or product data sheet, prior to mixing
or preparation of mortars, to Departmental Representative.
A Aggregate: course aggregate and sand.
2 Cement.
3 Lime.
4 Colour pigment samples.
3 Manufacturer's Instructions:
A Provide manufacturer's installation instructions.
14 QUALITY ASSURANCE
A Test Reports: certified test reports including sand gradation tests in accordance with CAN/CSA

A179 showing compliance with specified performance characteristics and physical properties, and
in accordance with Section 04 05 00 - Common Work Results for Masonry supplemented as
follows:

A Submit laboratory test reports in accordance with Section 01 45 00 - Quality Control

2 Certificates: product certificates signed by manufacturer certifying materials comply with specified
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performance characteristics and criteria and physical requirements.

3 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements,
manufacturer's installation instructions and manufacturer's warranty requirements. Comply with
Section 01 31 19 Project Meetings.

4 Mock-ups:

A Construct mock-ups in accordance with Section 01 45 00 - Quality Control and
requirements of Section 04 05 00 - Common Work Results for Masonry supplemented as
follows:

A Construction mock-up panel of 2000mm long x 1800mm high using proposed

procedures, colors, texture, finish and workmanship.

15 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handles masonry mortar and grout materials in accordance with Section

01 61 00 - Product Requirements, supplemented as follows:

A Deliver prepackaged, dry-blended mortar mix to project site in labelled plastic-lined bags
each bearing name and address of manufacturer, production codes or batch numbers, and
colour or formula numbers.

2 Maintain mortar, grout and packaged materials clean, dry, and protected against
dampness, freezing, traffic and contamination by foreign materials.

2 Packaging Waste Management: remove for reuse and return by manufacturer of packaging
materials in accordance with Section 01 74 19 - Waste Management and Disposal.

1.6 SITE CONDITIONS
A Weather Requirements: CAN/CSA A371 International Masonry Industry All-Weather Council
(IMIAC) - Recommended Practices and Guide Specifications for Hot and Cold Weather Masonry
Construction.

2.0 PRODUCTS

2.1 MATERIALS

A Use same brands of materials and source of aggregate for entire project.
2 Cement:
A Portland Cement: to CAN/CSA-A3000, Type GU - General use hydraulic cement Type 10
gray colour.
A Use low VOC products in compliance with SCAQMD Rule 1168.
2 Masonry Cement: to CAN/CSA-A3002 and CAN/CSA A179.
3 Mortar Cement: to CAN/CSA-A3002 and CAN/CSA Al179.
A Use low VOC products in compliance with SCAQMD Rule 1168.
4 Packaged Dry Combined Materials for mortar: to CAN/CSA A179, Type S, using gray

colour cement.

3 Aggregate: supplied by one supplier.

A Aggregate: to CAN/CSA A179, Table 3 10mm maximum size.
4 Water: clean and potable.
5 Lime:

A Quick Lime: to CAN/CSA A179, Type S.
2 Hydrated Lime: to CAN/CSA A179, Type S.
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.6 Bonding Agent: latex type.
7 Polymer Latex: organic polymer latex admixture of butadiene-styrene type non-emulsifiable

bonding admixture.

2.2 COLOUR ADDITIVES
A Use colouring admixture not exceeding 10% of cement content by mass, or integrally coloured
masonry cement, to produce coloured mortar to match approved sample. Admixtures to be
approved prior to use. Use in accordance with the specific manufacturer's recommendations.

2 White mortar: use white Portland cement, and lime to produce mortar type specified.

2.3 MORTAR MIXES

A Mortar for interior masonry:
A Loadbearing: type S based on property specifications.
2 Non-Loadbearing: N based on property specifications.

2.4 MORTAR MIXING
A Use pre-blended, pre-coloured mortar prepackaged under controlled factory conditions.
Ingredients batching limitations to be within 1% accuracy.

2 Mix mortar ingredients in accordance with CAN/CSA A179 in quantities needed for immediate use.
3 Maintain sand uniformly damp immediately before mixing process.
4 Add mortar colour and admixtures in accordance with manufacturer's instructions. Provide

uniformity of mix and colouration.

5 Do not use anti-freeze compounds including calcium chloride or chloride based compounds.

.6 Do not add air entraining admixture to mortar mix.

7 Use a batch type mixer in accordance with CAN/CSA A179.

.8 Pointing mortar: prehydrate pointing mortar by mixing ingredients dry, then mix again adding just

enough water to produce damp unworkable mix that will retain its form when pressed into ball.
Allow to stand for not less than 1 hour no more than 2 hours then remix with sufficient water to
produce mortar of proper consistency for pointing.

.9 Re-temper mortar only within two hours of mixing, when water is lost by evaporation.

.10 Use mortar within 2 hours after mixing at temperatures of 32 degrees C, or 2-1/2 hours at
temperatures under 10 degrees C.

3.0 EXECUTION

3.1 EXAMINATION
A Request inspection of spaces to be grouted.

3.2 PREPARATION
A Apply bonding agent to existing concrete surfaces.
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2 Plug clean-out holes with block masonry units. Brace masonry for wet grout pressure.

3.3 MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written data, including product technical bulletins, product
catalogue installation instructions, product carton installation instructions, and data sheets.

3.4 CONSTRUCTION

A Do masonry mortar and grout work in accordance with CAN/CSA A179 except where specified
otherwise.
3.5 MIXING
A All pointing mortar can be mixed using a regular paddle mixer. Only electric motor mixers are

permissible. Mixers run on hydrocarbons are not permitted, due to fumes, Mixing by hand must be
pre-approved by the Departmental Representative.

2 Clean all mixing boards and mechanical mixing machine between batches.
3 Mortar must be weaker than the units it is binding.
4 Contractor to appoint one individual to mix mortar, for duration of project. In the event that this

individual must be changed, mortar mixing must cease until the new individual is trained, and
mortar mix is tested.

3.6 MORTAR PLACEMENT
1 Install mortar to manufacturer's instructions.

2 Remove excess mortar from grout spaces.

3.7 GROUT PLACEMENT

A Install grout in accordance with manufacturer's instructions.

2 Install grout in accordance with CAN/CSA A179.

3 Work grout into masonry cores and cavities to eliminate voids.

4 Do not install grout in lifts greater than 400 mm, without consolidating grout by rodding.
5 Do not displace reinforcement while placing grout.

3.8 FIELD QUALITY CONTROL
A Site Tests, Inspection: in accordance with Section 04 05 00 - Common Work Results for Masonry
supplemented as follows:
A Test and evaluate mortar prior to construction and during construction in accordance with
CAN/CSA A179.
2 Test and evaluate grout prior to construction and during construction to CAN/CSA A179;
test in conjunction with masonry unit sections specified.

3.9 CLEANING
A Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

2 Remove droppings and splashings using clean sponge and water.
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3 Clean masonry with low pressure clean water and soft natural bristle brush.
4 Waste Management: separate waste materials for reuse and recycling in accordance with Section

01 74 19 - Waste Management and Disposal
3.10 PROTECTION OF COMPLETED WORK
A Cover completed and partially completed work not enclosed or sheltered with waterproof covering
at end of each work day. Anchor securely in position.

END OF SECTION 04 05 12
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Common Work Results for Masonry Section 04 05 00
2 Masonry Accessories Section 04 05 23
3 Brick Masonry Section 04 21 13
4 Concrete Unit Masonry Section 04 22 00

1.2 REFERENCES

A ASTM International Inc.

A ASTM A 36/A 36M- 12, Standard Specification for Carbon Structural Steel.

2 ASTM A 82/A 82M- 07, Standard Specification for Steel Wire, Plain, for Concrete
Reinforcement.

3 ASTM A 167- 99 (2009), Standard Specification for Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip.

4 ASTM A 307- 12, Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength.

5 ASTM A 580/A 580M- 13a, Standard Specification for Stainless Steel Wire.

.6 ASTM A 641/A 641M- 09a, Standard Specification for Zinc-Coated (Galvanized) Carbon
Steel Wire.

7 ASTM-A666- 10, Standard Specification for Annealed or Cold-Worked Austenitic Stainless
Steel Sheet, Strip, Plate, and Flat Bar.

2 Canadian Standards Association (CSA International)

A CAN/CSA-A23.1/A23.2- 09, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.

2 CAN/CSA A179- 04, Mortar and Grout for Unit Masonry.

3 CAN/CSA A370- 04, Connectors for Masonry.

4 CAN/CSA A371- 04, Masonry Construction for Buildings.

5 CAN/CSA G30.18- M92 (R2007), Billet-Steel Bars for Concrete Reinforcement.

.6 CSA-S304.1- 04, Design of Masonry Structures.

7 CSA W186- M1990 (R2012), Welding of Reinforcing Bars in Reinforced Concrete

Construction.

13 ACTION AND INFORMAL SUBMITTALS

1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature, specifications and datasheets illustrating

products to be incorporated into project for specified products.

2 Provide two copies of Workplace Hazardous Materials Information System (WHMIS) -
Material Safety Data Sheets (MSDS) in accordance with Section 01 35 33 - Health and
Safety Requirements.
3 Manufacturer's Instructions:
A Provide manufacturer's installation instructions.

14 QUALITY ASSURANCE

A Test Reports: certified test reports showing compliance with specified performance characteristics
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and physical properties.

2 Certificates: product certificates signed by manufacturer certifying materials comply with specified

performance characteristics and criteria and physical requirements.

3 Pre-Installation Meetings: conduct pre-installation meeting to verify project requirements,

manufacturer's installation instructions and manufacturer's warranty requirements. Comply with
Section 04 05 00 - Common Work Results for Masonry.

4 Mock-ups:

A Construct mock-ups in accordance with Section 01 45 00 - Quality Control and
requirements of Section 04 05 00 - Common Work Results for Masonry supplemented as
follows:

A Construct mock-ups pame;s pf reinforcement installation and anchorage
installation.

2 Sample panel: 2000mm long x 1800mm high using proposed procedures,
anchorage material, connectors, reinforcement material, and workmanship.

15 FIELD MEASUREMENTS
A Make field measurements necessary to ensure proper fit of members.
1.6 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle masonry anchorage and reinforcing materials in accordance with Section
01 61 00 - Product Requirements, supplemented as follows:
A Deliver reinforcement and connectors, identified in shop and placement drawings.
2 Packaging Waste Management:
A Separate and recycle waste materials in accordance with Section 01 74 19 - Waste
Management and Disposal.
2.0 PRODUCTS
2.1 MATERIALS
A Bar reinforcement: Steel to CAN/CSA A371 and CAN/CSA G30.18, Grade 400.

2 Connectors: to CAN/CSA A370 and CSA-S304.1.

3 Corrosion protection: to CSA-S304.1, galvanized to CSA-S304.1 and CAN/CSA A370.
4 Fasteners: installed post-construction:
A Bolts and Screws: size and type to suit application, locate where indicated.
2 Nails: case-hardened cut or spiral nails, size and type to suit fastening application.
3 Powder-Driven Fasteners: pin styles and lengths to suit fastening application in accordance
with manufacturers use, load and hold recommendations.
4 Adhesives: epoxies, mastics and contact cements for fastening applications, use in

accordance with manufacturers' recommendations.

5 Ties: Stainless Steel conforming to ASTM A580, Type 304, 4.8mm siderods with 3mm cross ties.
A Unit ties, to CAN/CSA A370: wire stainless steel, size to suit application.
2 Adjustable Unit Ties: to CAN/CSA A370: proprietary type ties, type, style and size to suit
application in accordance with manufacturer's recommendations.
3 Joint Reinforcement Ties: to CAN/CSA A370:

A Single Wythe Joint Reinforcement: ladder type:
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A Steel wire, hot dip galvanized: to ASTM A 641, Class 3 after fabrication.
2 Cold drawn steel wire conforming to ASTM A 82.
3 Stainless steel conforming to ASTM A 580, Type 304, 4.8 mm side rods
with 3 mm cross ties.

2 Multiple Wythe Joint Reinforcement: ladder type: without moisture drip; adjustable:
A Steel wire, hot dip galvanized: to ASTM A 641 Class 3 after fabrication.
2 Cold drawn steel wire conforming to ASTM A 82.
3 Stainless steel conforming to ASTM A 580 Type 304, 4.8 mm side rods

with 3 mm cross rods.
4 Anchors: to CAN/CSA A370:

A Conventional Anchors: type steel bolts with bent bar anchors; plate anchors;
through bolts, shape, J or L, sized to suite application.

2 Wedge Anchors: expansion anchors type; wedge and bolt sized to suit application.

3 Sleeve Anchors: type sleeve and bolt, sized to suit application.

4 Self-Contained Anchors: type double glass/plastic vial system, with epoxy resin
and hardener

5 Dovetail Anchors: bent steel strap, galavanized to CAN/CSA A370 Table 5.2
coated finish.

.6 Spiral Anchors: 8 mm stainless steel spiral anchors to Grade 304.

7 Stone Anchors: series 300 stainless steel conforming to ASTM A 666. Anchors to
be manufactured.

.8 Anchor Bolts: conventional unpatented anchors, steel, uncoated finish.

5 Conventional Bolts:

A Bolts: to ASTM A 36, bar stock shop threaded, straight bolts with square or hex-
headed nuts; bent bar anchors, J or L shaped.

2 Plate anchors: steel to ASTM A 36, weld square of circular steel plate
perpendicular to axis of steel bar threaded on opposite end.

3 Through bolt rods: to ASTM A 307 threaded rod or threaded ASTM A 36 bar stock.

.6 Adhesive Anchors: proprietary systems, pre-mixed, self-contained system with double

glass vial system to contain epoxy, consisting of resin, hardener and aggregate.

2.2 FABRICATION

A

4

5

Fabricate reinforcing in accordance with CAN/CSA-A23.1 and Reinforcing Steel Manual of
Standard Practice by the Reinforcing Steel Institute of Canada.

Fabricate connectors in accordance with CAN/CSA A370.

Obtain Departmental Representative's approval for locations of reinforcement splices other than
shown on placing drawings.

Upon approval of Departmental Representative, weld reinforcement in accordance with CSA W186.

Ship reinforcement and connectors clearly identified in accordance with drawings.

2.3 SOURCE QUALITY CONTROL

A

2

Provide Departmental Representative certified copy of mill test report of reinforcement steel and
connectors, showing physical and chemical analysis, minimum 2 weeks prior to commencing
reinforcement work.

Inform Departmental Representative of proposed source of material to be supplied.
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3.0 EXECUTION

3.1 MANUFACTURER'S INSTRUCTIONS
A Comply with manufacturer's written recommendations, including product technical bulletins,
handling, storage and installation instructions, and datasheets.

3.2 PREPARATION
A Direct and coordinate placement of metal anchors for masonry supplied to other Sections.

3.3 INSTALLATION
A Supply and install masonry connectors and reinforcement in accordance with CAN/CSA A370,
CAN/CSA A371, CAN/CSA-A23.1 and CSA-S304.1 unless indicated otherwise.

2 Prior to placing mortar, obtain Departmental Representative's approval of placement of
reinforcement and connectors.

3 Supply and install additional reinforcement to masonry as indicated.
3.4 BONDING AND TYING

A Bond walls of two or more wythes using metal connectors in accordance with CSA-S304.1,
CAN/CSA A371 and as indicated.

2 Tie masonry veneer to backing in accordance with NBC, CSA-S304.1, CAN/CSA A371 and as
indicated.
3 Install unit, adjustable, single wythe and multiple wythe joint reinforcement where indicated and in
accordance with CAN/CSA A370 and CAN/CSA A371 manufacturer's instructions.
A Bond walls of two or more wythes using metal connectors in accordance with CAN/CSA
A371 and as indicated.
2 Install horizontal joint reinforcement 400 mm on centre.
3 Place masonry joint reinforcement in first and second horizontal joints above and below
openings. Extend minimum 400 mm each side of opening.
A4 Place joint reinforcement continuous in first and second joint below top of walls.
5 Lap joint reinforcement ends minimum 150 mm.
.6 Connect stack bonded unit joint corners and intersections with strap anchors 400 mm on
centre.

3.5 REINFORCED LINTELS AND BOND BEAMS

A Reinforce masonry beams, masonry lintels and bond beams as indicated.

2 Place and grout reinforcement in accordance with CSA-S304.1, CAN/CSA A371, and CAN/CSA
Al179.

3 Support and position reinforcing bars in accordance with CAN/CSA A371.

3.6 GROUTING
A Grout masonry in accordance with CSA-S304.1, CAN/CSA A371 and CAN/CSA A179 and as
indicated.

3.7 ANCHORS
A Supply and install metal anchors in accordance with CAN/CSA A370 and CAN/CSA A371 as
indicated.
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3.8 LATERAL SUPPORT AND ANCHORAGE
A Supply and install lateral support and anchorage in accordance with CSA-S304.1 and as indicated.

3.9 MOVEMENT JOINTS
A Reinforcement will not be continuous across movement joints unless otherwise indicated.

3.10 FIELD BENDING

A Do not field bend reinforcement and connectors except where indicated or authorized by
Departmental Representative.

2 When field bending is authorized, bend without heat, applying a slow and steady pressure.
3 Replace bars and connectors which develop cracks or splits.

3.11  FIELD QUALITY CONTROL
A Site inspections in accordance with Section 04 05 00 - Common Work Results for Masonry.

2 Obtain Departmental Representative approval of placement of reinforcement and connectors, prior
to placing mortar.

3.12  FIELD TOUCH-UP
A Touch up damaged and cut ends of epoxy coated or galvanized reinforcement steel and
connectors with compatible finish to provide continuous coating.

3.13 CLEANING

A Clean in accordance with Section 01 74 11 - Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.
2 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19 -

Waste Management and Disposal.

END OF SECTION 04 05 19
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Common Work Results for Masonry Section 04 05 00
2 Masonry and Mortar Grout Section 04 05 12
3 Masonry Anchorage Reinforcing Section 04 05 19
4 Brick Masonry Section 04 21 13
5 Concrete Unit Masonry Section 04 22 00
1.2 REFERENCES
A ASTM International Inc.
A ASTM D 2240-05, Standard Test Method for Rubber Property - Durometer Hardness.
2 Canadian Standards Association (CSA International)
A CAN/CSA A371-04, Masonry Construction for Buildings.
2 CAN/CSA-ISO 14021-00(R2204), Environmental Labels and Declarations - Self Declared
Environmental Claims (Type Il Environmental Labelling).
3 South Coast Air Quality Management District (SCAQMD), California State (SCAQMD)
A SCAQMD Rule 1168-05, Adhesives and Sealants Applications.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature, specifications and

datasheets. Include product characteristics, performance criteria, and limitations.

3 Shop Drawings:
A Provide shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
2 Shop drawings consist of flashing and installation details. Indicate sizes, spacing, location
and quantities of fasteners.

4 Samples:
A Provide masonry accessory samples in accordance with Section01 33 00 - Submittal

Procedures, supplemented as follows:

A Materials: two, cured, and coloured samples, illustrating colour and colour range.
Include:
A Movement joint filler.
2 Lap adhesive.
3 Mechanical fasteners.
4 Reglets.
5 Brick vents.

2 Two moisture control material samples, illustrating colour and colour range, size,
and shape. Include:
A Weep hole vents.
2 Mortar diverters.
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3 Grout screens.
3 Two flashing material samples, illustrating colour and colour range, size, shape,
and profile. Include as specified:
A Sheet metal flashings.
5 Quality Assurance Submittals:
A Test reports: submit certified test reports in accordance with Section 04 05 00 - Common
Work Results for Masonry:
2 Certificates: submit in accordance with Section 04 05 00 - Common Work Results for
Masonry.
3 Manufacturer's Instructions: submit in accordance with Section 04 05 00 - Common Work
Results for Masonry, supplemented as follows:
A Submit installation instructions for fillers adhesives reglets brick vents weeps vents

diverters screens flashings.

.6 Test Reports: certified test reports showing compliance with specified performance characteristics
and physical properties.

7 Certificates: product certificates signed by manufacturer certifying materials comply with specified
performance characteristics and criteria and physical requirements.

.8 Pre-installation Meetings: conduct pre-installation meeting to verify project requirements,
manufacturer's installation instructions and manufacturer's warranty requirements. Comply with
Section 04 05 00 - Common Work Results for Masonry.

14 FIELD MEASUREMENTS
A Make field measurements necessary to ensure proper fit of members.

15 DELIVERY, STORAGE, AND HANDLING

A Deliver, store and handle masonry accessories in accordance with, Section 01 61 00 - Product
Requirements supplemented as follows:
A Keep fillers and adhesives dry, protected against dampness, and freezing.
2 Store packaged materials off ground and in accordance with manufacturer's written
instructions.
2 Packaging Waste Management:
A Separate waste materials for reuse and recycling in accordance with Section 01 74 19 —

Waste Management and Disposal.

2.0 PRODUCTS

2.1 MATERIALS
A Movement joint filler: purpose-made durometer hardness to ASTM D 2240 of size and shape
indicated.
A Use low VOC products in compliance with the SCAQMD Rule 1168.
2 Material type: fibre board expanded polyethylene rubber cork self-expanding cork closed
cell neoprene.

2 Lap adhesive: recommended by masonry flashing manufacturer. Use low VOC products in
compliance with the SCAQMD Rule 1168.
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3 Weep hole vents: purpose-made PVC galvanized steel polypropylene fibre filter, colour beige.
4 Mechanical fasteners: recommended by flashing manufacturer to suit project requirements.
5 Brick vents:
A Material: aluminum, 38 mm deep frame.
2 Blades: aluminum, overlapping, 45 degree angle opposed blade damper with maximum

free area 39%.

3 Size: height of brick x grout width.

4 Provide 458 x 356 mm mesh aluminum insect screen, single blade flap damper straight
duct connection exterior operator.

2.2 MOISTURE CONTROL
A Weep Hole Vents: PVC galvanized steel polypropylene fibre filter.
2 Cell vents: polypropylene plastic, honeycomb design.
A Size: 9.5 mm x 63.5 mm x 85.7 mm.
3 Colour: brown.
4 Mortar diverters: shaped and sized to suit cavity spaces.
A Cavity space size: 25 mm.
2 Manufactures from recycled material.
5 Grout Screens: 6 mm square monofilament screen is fabricated form high-strength, non-corrosive
polypropylene polymers to isolate flow of grout in designated areas.
A Size: 100 mm wide x 30 m.
2.3 FLASHINGS
A Sheet metal: galvanized steel.
A Thickness: 22 gauge.
2 Finish: to be selected by Departmental Representative.
2 Aluminum flashings: aluminum foil, 0.004 mm thick, asphalt laminated between two
sheets of creped kraft paper with one exposed paper surface coated with asphalt-wax treatment.
3.0 EXECUTION
3.1 APPLICATION
A Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 INSTALLATION: MATERIALS

A Install continuous movement joint fillers in movement joints at locations indicated on drawings.
2 Lap adhesive: apply adhesive to flashing lap joints.
3 Mechanical fasteners: install fasteners to suit application and in accordance with manufacturer's

written installation instructions.

4 Brick vents: install brick vents at locations indicated on drawings.
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3.3 INSTALLATION: MOISTURE CONTROL

A Install weep hole vents in vertical joints immediately over flashings, in exterior wythes of cavity wall
and masonry veneer wall construction, at maximum horizontal spacing of 600 mm on centre.

2 Mortar diverters: install purpose made diverters in cavities where indicated and as directed, size
and shape to suit purpose and function.

3 Grout screens: install purpose made diverters in cavities where indicated and as directed, size
and shape to suit purpose and function.

3.4 INSTALLATION: FLASHINGS
A Build in flashings in masonry in accordance with CAN/CSA A371.

A Install flashings under exterior masonry bearing on foundation walls, slabs, shelf angles,
and steel angles over openings, and at base of cavity wall and where cavity is interrupted
by horizontal members or supports and as shown on drawings. Install
flashings under weep hole courses and as indicated.

2 In cavity walls and veneered walls, carry flashings from front edge of exterior masonry,
under outer wythe, then up backing not less than 150 mm, and as follows:

A For masonry backing embed or bond flashing 25 mm in joint.
2 For concrete backing, insert or bond flashing into reglets.
3 Lap joints 150 mm and seal with adhesive.
2 Form flashing (end dams) at lintels, sills and wall ends to prevent water from travelling horizontally
past flashing ends.
3 Install vertical flashing where outer veneer returns at window or door jambs, to prevent contact of
veneer with inner wall.
3.5 CLEANING
A Clean in accordance with Section 01 74 11 - Cleaning.

A Remove surplus materials, excess materials, rubbish, tools and equipment.

2 Waste Management: separate waste materials for reuse and recycling in accordance with Section

01 74 19 - Waste Management and Disposal.

END OF SECTION 04 05 23
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1.0

GENERAL

1.1

RELATED REQUIRMENTS

A Common Work Results for Masonry Section 04 05 00
2 Masonry Mortar & Grout Section 04 05 12
3 Masonry Anchorage & Reinforcing Section 04 05 19
4 Masonry Accessories Section 04 05 23
5 Concrete Unit Masonry Section 04 22 00
1.2 REFERENCES
A ASTM International Inc.
A ASTM C 73-05, Standard Specification for Calcium Silicate Brick (Sand-Lime Brick).
2 Brick Industry Association (BIA)
A Technical Note No. 20-2006, Cleaning Brick Work.
3 Canadian Standards Association (CSA International)
A CAN/CSA A82-06, Fired Masonry Brick Made From Clay or Shale).
2 CAN/CSA-A165 Series-2004, CSA Standards on Concrete Masonry Units.
3 CAN/CSA A371-04, Masonry Construction for Buildings.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature, specifications and data sheet in
accordance with Section 01 33 00 - Submittal Procedures.
3 Manufacturer's Instructions:
A Provide manufacturer's installation instructions in accordance with Section 04 05 00 -
Common Work Results for Masonry.
4 Samples:
A Provide unit samples in accordance with Section 01 33 00 - Submittal Procedures.
14 QUALITY ASSURANCE SUBMITTALS

A

2

Provide Certificates: in accordance with Section 04 05 00 - Common Work Results for Masonry.

Test and Evaluation Reports: submit certified test reports in accordance with Section 04 05 00 -
Common Work Results for Masonry, supplemented as follows:

Pre-Installation Meetings: conduct pre-installation meeting in accordance with Section 04 05 00 —
Common Work Results for Masonry to verify project requirements, manufacturer's installation
instructions and manufacturer's warranty requirements.

Mock-ups:
A Construct mock-ups in accordance with Section 01 45 00 - Quality Control and
requirements of Section 04 05 00 - Common Work Results for Masonry supplemented as
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follows:
A Construct mock-up panel of exterior brick construction 1200 x 1800 mm.
5 Delivery, Storage, and Handling:
A Deliver, store and handle brick unit masonry in accordance with Section 01 61 00 - Product

Requirements.

.6 Packaging Waste Management:
A Separate and recycle waste materials in accordance with Section 01 74 19 - Waste
Management and Disposal.

15 SITE CONDITIONS
A Ambient Conditions: assemble and erect components only when temperature is above 4 degrees
C.
2.0 PRODUCTS
2.1 MANUFACTURED UNITS
A Face brick:
A Fired clay brick: to CAN/CSA A82.1 M87
1 Type: FBS
2 Grade: SW
3 Size: 90mm(3 °/g“) x 57mm (2 ¥4 ) x 194mm ( 7 /")
4 Colour and texture: Smooth face, colour to match Golden Buff by Interstate or
approved equivlant.
5 Hollow.
2 Reinforcement:
A Reinforcement in accordance with Section 04 05 19 - Masonry Anchorage and Reinforcing.
3 Connectors:
A Connectors in accordance with Section 04 05 19 - Masonry Anchorage and Reinforcing.
4 Flashings:
A Flashing: in accordance with Section 04 05 23 - Masonry Accessories.
5 Mortar Mixes:
A Mortar and mortar mixes in accordance with Section 04 05 12 - Masonry Mortar and Grout.
.6 Grout Mixes:
A Grout and grout mixes in accordance with Section 04 05 12 - Masonry Mortar and Grout.
7 Cleaning Compounds:
A Compatible with substrate and acceptable to masonry manufacturer for use on products.
2 Cleaning compounds compatible with brick masonry units and in accordance with
manufacturer's written recommendations and instructions.
3.0 EXECUTION
3.1 EXAMINATION

A Verify surfaces and conditions are ready to accept work of this Section.
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2 Commencing installation means acceptance of existing substrates.

3.2 PREPARATION
A Protect adjacent finished materials from damage due to masonry work.

3.3 APPLICATION
A Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.

3.4 INSTALLATION

A Construction to conform to CAN/CSA A371.
2 Bond: Running (Stretcher).
3 Coursing height: 203mm (8”) for three bricks and three joints
4 Jointing: concave raked where exposed or where paint or similar thin finish coating is specified.
A Mixing and blending: mix units within each pallet and with other pallets to ensure uniform
blend of colour and texture.
2 Clean unglazed clay masonry as work progresses.
3 Reinforcement:
1 Install reinforcing in accordance with Section 04 05 19 - Masonry Anchorage and
Reinforcing.
4 Connectors:
A Install connectors in accordance with Section 04 05 19 - Masonry Anchorage and
Reinforcing.
5 Flashings:
A Install flashings in accordance with Section 04 05 23 - Masonry Accessories.
.6 Mortar Placement:
1 Place mortar in accordance with Section 04 05 12 - Masonry Mortar and Grout.
7 Grout Placement:
A Place grout in accordance with Section 04 05 12 - Masonry Mortar and Grout.
.8 Repair/Restoration:
A Upon completion of masonry, fill holes and cracks, remove loose mortar and repair
defective work.
.9 Field Quality Control:
A Site Tests, Inspection: in accordance with Section 04 05 00 - Common Work

Results for Masonry,
10 Tolerances:

A To CAN/CSA A371 unless noted below.
3.5 CLEANING
A Clean in accordance with Section 01 74 11 - Cleaning.
2 Perform cleaning as soon as possible after installation to remove construction and accumulated

environmental dirt.

3 Clean unglazed clay masonry: 10 m2 area of wall designated by Departmental Representative
mock up panel specified in Section 04 05 00 - Common Work Results for Masonry as directed
below and leave for one week. If no harmful effects appear and after mortar has set and cured,
protect windows, sills, doors, trim and other work, and clean brick masonry as follows.
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A Remove large particles with wood paddles without damaging surface. Saturate masonry
with clean water and flush off loose mortar and dirt.

2 Scrub with solution of 25 mL trisodium phosphate and 25 mL household detergent
dissolved in 1 L of clean water using stiff fibre brushes, then clean off immediately with
clean water using hose. Alternatively, use proprietary compound recommended by brick
masonry manufacturer in accordance with manufacturer's directions.

3 Repeat cleaning process as often as necessary to remove mortar and other stains.

4 Use acid solution treatment for difficult to clean masonry as described in Technical Note
No.20 by the Brick Industry Association.

4 Clean concrete brick masonry as work progresses.
A Allow mortar droppings on masonry to partially dry then remove by means of trowel,
followed by rubbing lightly with small piece of brick and finally by brushing.

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

.6 Waste Management: separate waste materials for reuse and recycling in accordance with Section
01 74 19 - Waste Management and Disposal.

3.6 PROTECTION

A Brace and protect brick masonry in accordance with Section 04 05 00 - Common Work Results for
Masonry.

END OF SECTION 04 21 13
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1.0 GENERAL
11 RELATED REQUIREMENTS
A Common Work Results for Masonry Section 04 05 00.
2 Masonry Mortar and Grout Section 04 05 12
3 Masonry Anchorage Reinforcing Section 04 05 19
4 Masonry Accessories Section 04 05 23
1.2 REFERENCES
A Canadian Standards Association (CSA International)
A CAN/CSA-A165 Series-2004, CSA Standards on Concrete Masonry Units covers: A165.1,
A165.2, A165.3.
2 CAN/CSA A371-04, Masonry Construction for Buildings.
3 CSA S304.1-04, Design of Masonry Structures.
2 South Coast Air Quality Management District (SCAQMD), California State (SCAQMD)
A SCAQMD Rule 1168-05, Adhesives and Sealants Applications.
3 Underwriters' Laboratories of Canada (ULC)
A CAN/ULC-S101-07, Standard Methods of Fire Endurance Tests of Building Construction
and Materials.
1.3 ACTION & INFORMAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Product Data: provide product data, including manufacturer's printed data sheets and
catalog pages illustrating products to be incorporated into project for specified products.
3 Manufacturer's Written Instructions: provide in accordance with Section 04 05 00 - Common Work
Results for Masonry.
14 QUALITY ASSURANCE SUBMITTALS

A Certificates: provide in accordance with Section 04 05 00 - Common Work Results for Masonry.

2 Test and Evaluation Reports: provide certified test reports in accordance with Section 04 05 00 -
Common Work Results for Masonry.

3 Pre-Installation Meetings: conduct pre-installation meeting in accordance with Section 04 05 00 -
Common Work Results for Masonry to verify project requirements, manufacturer's installation
instructions and manufacturer's warranty requirements.

4 Mock-ups:

A Construct mock-ups in accordance with Section 01 45 00 - Quality Control and
requirements of Section 04 05 00 - Common Work Results for Masonry supplemented as
follows:

A Construct mock-up panel of interior concrete unit masonry construction 1200 x

1800 mm.
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15 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle concrete unit masonry in accordance with Section 04 05 00 - Common
Work Results for Masonry.
2 Packaging Waste Management:
A Separate and recycle waste materials in accordance with Section 01 74 19 - Waste
Management and Disposal.
2.0 PRODUCTS
2.1 MATERIALS
A Standard concrete block units Type : to CAN/CSA-A165.
A Classification: H/15/A/M.
2 Dimensions - Nominal: 200 mm wide x200 mm high x 400 mm long or as specified.
3 Special shapes: provide square units for exposed corners. Provide purpose-made shapes
for lintels, beams and bond beams. Provide additional special shapes as indicated.
A4 Colour:
A Colour to be natural grey, smooth texture finish.
2.2 REINFORCEMENT
A Reinforcement in accordance with Section 04 05 19 - Masonry Anchorage Reinforcing.
2.3 CONNECTORS
A Connectors in accordance with Section 04 05 19 - Masonry Anchorage Reinforcing.
24 MORTAR MIXES
A Mortar and mortar mixes in accordance with Section 04 05 12 - Masonry Mortar and Grout.
25 GROUT MIXES
A Grout and grout mixes in accordance with Section 04 05 12 - Masonry Mortar and Grout.
2.6 CLEANING COMPOUNDS
A Use low VOC products in compliance with SCAQMD Rule 1168.
2 Compatible with substrate and acceptable to masonry manufacturer for use on products.
3 Cleaning compounds compatible with concrete unit masonry and in accordance with
manufacturer's written recommendations and instructions.
2.7 TOLERANCES
A Tolerances for standard concrete unit masonry tolerances in accordance with CAN/CSA A165.1,
supplemented as follows:
A Maximum variation between units within specific job not to exceed 2 mm.
2 No parallel edge length, width or height dimension for individual unit to differ by more than
2 mm.
3 Out of square tolerance not to exceed 2 mm.
3.0 EXECUTION
A Verify surfaces and conditions are ready to accept work of this Section.

2 Commencing installation means acceptance of existing substrates.
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3.2 PREPARATION
A Protect adjacent finished materials from damage due to masonry work.
3.3 INSTALLATION
A Concrete block units:
A Bond: running.
2 Coursing height: 200mm for one block and one joint.
3 Jointing: concave where exposed or where paint or other finish coating is specified.

2 Special Shapes:

A Install special units to form corners, returns, offsets, reveals and indents without cut ends
being exposed and without losing bond or module.
2 Install reinforced concrete block lintels over openings in masonry where steel or reinforced
concrete lintels are not indicated.
3 End bearing: not less than 200 mm.
4 Install special site cut shaped units.
3.4 REINFORCEMENT
A Install reinforcing in accordance with Section 04 05 19 - Masonry Anchorage Reinforcing.
3.5 CONNECTORS
A Install connectors in accordance with Section 04 05 19 - Masonry Anchorage Reinforcing.
3.6 MORTAR PLACEMENT
A Place mortar in accordance with Section 04 05 12 - Masonry Mortar and Grout.
3.7 GROUT PLACEMENT
A Place grout in accordance with Section 04 05 12 - Masonry Mortar and Grout.
3.8 CONSTRUCTION
A Cull out masonry units, in accordance with CAN/CSA A165 and reviewed range of colour samples,

with chips, cracks, broken corners, excessive colour and texture variation.

2 Build in miscellaneous items such as bearing plates, steel angles, bolts, anchors, inserts, sleeves

and conduits.

3 Construct masonry walls using running bond unless otherwise noted.

4 Build around frames previously set and braced. Fill behind hollow frames within masonry walls with

mortar or grout and embed anchors.

5 Fit masonry closely against electrical and plumbing outlets so collars, plates and covers overlap

and conceal cuts.

.6 Install movement joints and keep free of mortar where indicated.

7 Hollow Units: spread mortar setting bed from outside edge of face shells. Gauge amount of mortar

on top and end of unit to create full joints, equivalent to shell thickness. Avoid excess mortar.

.8 Ensure compacted head joints. Use full or face-shell joint as indicated.
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.9 Tamp units firmly into place.
.10 Do not adjust masonry units after mortar has set. Where resetting of masonry is required, remove,

clean and reset units in new mortar.
A1 Tool exposed joints concave raked for interior work; strike concealed joints flush.
12 After mortar has achieved initial set up, tool joints.
13 Do not interrupt bond below or above openings.

3.10 REPAIR/RESTORATION

A Upon completion of masonry, fill holes and cracks, remove loose mortar and repair defective work.
3.11 FIELD QUALITY CONTROL
A Site Tests, Inspection: in accordance with Section 04 05 00 - Common Work Results for Masonry
supplemented as follows:
A Concrete masonry units will be sampled and tested by independent testing agency

appointed and paid by Departmental Representative in accordance with CSA S304.1.

3.12 CLEANING

A Clean in accordance with Section 01 74 11 - Cleaning, supplemented as follows.
A Progress Cleaning:
A Standard Concrete Unit Masonry:
A Allow mortar droppings on masonry to partially dry then remove by means

of trowel, followed by rubbing lightly with small piece of block. Clean wall
surface with suitable brush or burlap.

2 Waste Management: separate waste materials for reuse and recycling in accordance with Section
01 74 19 - Waste Management and Disposal.

3.13 PROTECTION
A Brace and protect concrete unit masonry in accordance with Section 04 05 00 - Common Work

Results for Masonry.

END OF SECTION 04 22 00
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1.0

GENERAL

1.1

RELATED SECTIONS

1 Section 05 21 00 —Steel Joists.

2 Section 05 31 00 — Steel Decking.

3 Section 05 50 00 — Metal Fabrication.
1.2 REFERENCES
A American Society for Testing and Materials International, (ASTM)
A ASTM A 36/A 36M-12, Specification for Carbon Structural Steel.
2 ASTM A 307-12, Specification for Carbon Steel Bolts and Studs, 60,000psi Tensile.
3 ASTM A 325-10el, Specification for Structural Bolts, Steel, Heat Treated,120/105
ksi Minimum Tensile Strength.
A4 ASTM A 325M-13, Standard Specification for Structural Bolts, Steel, Heat Treated,
830 MPa Minimum Tensile Strength Metric.
2 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer's
Association (CPMA).
A CISC/CPMA 1-73a, Quick-Drying, One-Coat Paint for Use on Structural Steel.
2 CISC/CPMA 2-75, Quick-Drying, Primer for Use on Structural Steel.
3 Canadian Standards Association (CSA International)
A CAN/CSA-G40.20-04 (R2009), General Requirements for Rolled
or Welded Structural Quality Steel.
2 CAN/CSA-G40.21-04 (R2009), Structural Quality Steels.
3 CAN/CSA-G164-M92 (R2003), Hot Dip Galvanizing of Irregularly
Shaped Atrticles.
A4 CAN/CSA-S16-09, Design of Steel Structures.
5 CSA WA47.1-09, Certification of Companies for Fusion Welding of
Steel Structures.
.6 CSA W48-06 (R2011), Electrodes.
7 CSA W55.3-08, Resistance Welding Qualification Code for Fabricators
of Structural Members Used in Buildings.
.8 CSA W59-03 R(2008), Welded Steel Construction (Metal Arc Welding)
1.3 DESIGN OF DETAILS AND CONNECTIONS

A Design details and connections in accordance with requirements of CAN/CSA-S16-09 to
resist forces, moments, shears and allow for movements indicated.

2 If connection for shear only (standard connection) is required:

A Select framed beam shear connections from an industry accepted publication such
as "Handbook of the Canadian Institute of Steel Construction".

3 If shears are not indicated, select or design connections to support reaction from 120%
maximum uniformly distributed load that can be safely supported by beam in bending (60%
each end), provided no point loads act on beam.

4 At the Departmental Representative’s request, submit sketches and design calculations for
non standard connections, stamped and signed by qualified professional engineer licensed
in the Province of British Columbia, Canada.
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14 SHOP DRAWINGS

A Submit shop drawings including fabrication and erection documents and materials list in
accordance with Section 01 33 00 — Submittal Procedures.

2 On erection drawings, indicate all details and information necessary for assembly and
erection purposes such as, description of methods, sequence of erection, type of
equipment used in erection and temporary bracings.

3 All shop drawings to be signed, sealed by professional engineer licensed in British
Columbia, Canada.

4 The Professional Engineer responsible for the shop drawings shall inspect the installation
of the work for conformance with the design and the shop drawings, and shall upon
completion of the work submit to the Consultant a completed Schedule S-B: Assurance of
Professional Design and Commitment for Field Review by Supporting Registered
Professional, and Schedule S-C: Assurance of Professional Field Review and Compliance
by Supporting Registered Professional.

1.5 QUALITY ASSURANCE
A Submit 2 copies of mill test reports showing chemical and physical properties and other
details of steel to be incorporated into work at least 2 weeks prior to fabrication of structural
steel. Mill test reports shall be certified by metallurgists qualified to practice in British
Columbia, Canada.

2 Fabricator of structural steel shall, in addition, provide an affidavit stating that materials and
products used in fabrication conform to applicable material and products standards called
for by design drawings and specifications.

1.6 WASTE MANAGEMENT AND DISPOSAL

A Separate and recycle waste materials in accordance with Section 01 74 19 —Waste
Management and Disposal.

2.0 PRODUCTS

2.1 MATERIALS
A Structural steel: to CAN/CSA-G40.21 Grade as indicated on drawings.

2 Anchor bolts: ASTM A307 unless noted otherwise on drawings.

Bolts, nuts and washers: to ASTM A325.
Welding materials: to CSA W48 Series and CSA W59 and certified by Canadian Welding

Bureau.

5 Shop paint primer: to CISC/CPMA 1.

.6 Hot Qip galvanizin%): galvanize steel, where indicated, to CAN/CSA-G164, minimum zinc
coating of 600 g/m~.

7 Galvanize touch-up primer: to CISC/CPMA 1.

.8 Shear studs: to CSA W59, Appendix H.

2.2 FABRICATION
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A Fabricate structural steel in accordance with CAN/CSA-S16 and in accordance with
reviewed shop drawings.
2 Install shear studs in accordance with CSA W59..
3 Continuously seal members that required by remediation with continuous field welds where

appropriate. Grind smooth.

1.7 SHOP PAINTING

A Clean, prepare surfaces and field prime structural steel in accordance with CAN/CSA-S16
except where members to be encased in concrete.

2 Clean members, remove loose mill scale, rust, oil, dirt and other foreign matter. Prepare
surface according to SSPC SP7 brush off blast.

3 Apply one coat of CISC/CMPD2-75 primer in shop to steel surfaces to achieve minimum dry
film thickness of 3 to 4 mils, except:

A1 Surfaces to be encased in concrete.

2 Surfaces to receive field installed stud shear connections.
.3 Surfaces and edges to be field welded.

A4 Faying surfaces of friction-type connections.

5 Below grade surfaces in contact with soil.

4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5
degrees C.

5 Maintain dry condition and 5 degrees C minimum temperature until paint is thoroughly dry.
.6 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry.

3.0 EXECUTION

3.1 GENERAL

A Structural steel work: in accordance with CAN/CSA-S16.
2 Welding: in accordance with CSA W59.
.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel

structures and/or CSA W55.3 for resistance welding of structural components.

3.2 CONNECTION TO EXISTING WORK

A Verify dimensions and condition of existing work, report discrepancies and potential
problem areas to Departmental Representative for direction before commencing
fabrication.
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3.3 MARKING

A Mark materials in accordance with CAN/CSA G40.20/G40.21. Do not use die stamping. If
steel is to be left in unpainted condition, place marking at locations not visible from exterior
after erection.

2 Match marking: shop mark, bearing assemblies and splices for fit and match.

3.4 ERECTION

A Erect structural steel, as indicated and in accordance with CAN/CSA-S16 and in
accordance with reviewed erection drawings.

2 Field cutting or altering structural members: to approval of Departmental Representative.

3 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and burned
or scratched surfaces at completion of erection.

A4 Continuously seal members by continuous welds where indicated. Grind smooth.

2.5 FIELD QUALITY CONTROL

A The Departmental Representative will not be responsible for inspection of the Contractor’s
work as described in Clause 7.12 of the CISC Code of Standard Practice for Structural
Steel. The Contractor is responsible for the accuracy and completeness of his own work
and shall verify that the structural steel has been fabricated, erected and finished in
accordance with the contract specifications.

2 Inspection and testing of materials and workmanship will be carried out by testing
laboratory designated by Departmental Representative.

3 Testing requirements are as follows:
A1 Visual Field Inspection and Bolt Torque Testing (Random 10% of Bolts) of all bolted
connections.
2 Non Destructive Testing of Welds:

- 100% of all welds to be visually inspected
- 10% of all moment connections to be ultrasonically tested.
- 10% of all full strength splice connections to be ultrasonically tested.

.3 Verify the certification and conformance of the steel fabricator and erector to
any relevant CSA Standards.

A4 Provide safe access and working areas for testing on site, as required by testing agency
and as authorized by Departmental Representative.

5 Submit test reports to Departmental Representative within 1 week of completion of
inspection.
.6 Costs of tests will be borne by Contractor as specified in Section 01 11 00 — General

Instructions.
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2.6 FIELD PAINTING

A Paint in accordance with Section 09 91 13 — Exterior Painting and Section 09 91 23 —
Interior Painting.

A Touch up all damaged surfaces and surfaces without shop coat with primer to MPI
Product #76 except as specified otherwise. Apply in accordance with MPI system
INT5.1A.

END OF SECTION 05 12 23
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1.0 GENERAL
1.1 RELATED WORK
A Structural Steel for Buildings  Section 05 12 23
2 Steel Decking Section 05 31 00
3 Metal Fabrications Section 05 50 00
4 Interior Painting Section 09 91 23
1.1 REFERENCE STANDARDS
A American Society for Testing and Materials (ASTM)
A ASTM A 36/A 36M-12, Specification for Carbon Structural Steel.
2 ASTM A325M-12 Standard Specification for Structural Bolts, Steel, Heat Treated,
830 MPa Minimum Tensile Strength Metric.
3 ASTM A 325-10e1, Specification for Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength.
2 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer's
Association (CPMA).
A CISC/CPMA1-73b, Quick-Drying, One-Coat Paint for Use on Structural Steel.
2 CISC/CPMA2 -75, Quick-Drying, Primer for use on Structural Steel.
3 Canadian Standards Association (CSA)
1 CAN/CSA-G40.20-04 (R2009), General Requirements for Rolled or Welded

1.2

Structural Quality Steel.

2 CAN/CSA-G40.21-04 (R2009), Structural Quality Steels.

3 CAN/CSA-S16-09, Design of Steel Structures.

4 CAN/CSA-S136-07, North American Specification for the design of Cold Formed
Steel Structural Members.

5 CSA-WA47.1-09 Certification of Companies for Fusion Welding of Steel
Structures.

.6 CSA-W59-03 (R2008), Welded Steel Construction (Metal Arc Welding).

QUALITY ASSURANCE

13

A At least 4 weeks prior to fabrication of steel joists and accessories, submit 2 copies of mill
test reports showing chemical and physical properties and other details of steel to be
incorporated into work. Such mill test reports shall be certified by qualified metallurgists
confirming that tests conform to requirements of CAN/CSA G40.20 and CAN/CSA
G40.21.

2 Fabricator of structural steel joists shall, in addition, provide an affidavit stating that
materials and products used in fabrication conform to applicable material and products
standards called for by design drawings and specifications.

DESIGN OF STEEL JOISTS AND BRIDGING

A Design steel joists, their connections, diagonal bracing and bridging and other associated
components to carry loads as shown on drawings in accordance with CAN/CSA-S16-09,
CSA-S136.
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2 Design joists and anchorages for uplift forces and snow built-up forces as per Building

Code requirements unless otherwise indicated on the drawings.

3 Ensure joists are manufactured to consider load effects due to fabrication, erection and
handling.
4 Limit roof joist deflection due to specified live load to 1/360 of span and camber all open

web steel joists for full dead load and 25% live load unless specified otherwise.

5 No drilling or cutting for hanger or support devised is permitted unless approved by the
design engineer of the OWSJ supplier.

.6 Diagonal bracing shall be used.

7 Joist fabricator shall coordinate duct runs with Mechanical Engineer and Architect.
Openings in joists must line up to allow passage of mechanical ducting and other
equipment.

.8 Joist shall bear on center lines of supporting members, unless noted otherwise on

drawings or approved by departmental representative.

9 Submit 5 copies of calculations and joist design drawings for typical joists for
Departmental Representative review at least 4 weeks prior to fabrication and/or delivery.

14 SUBMITTALS
A Submit shop details and erection drawings in accordance with Section 01 33 00 -
Submittals Procedures

2 Submit drawings stamped and signed by qualified professional engineer registered or
licensed in province of British Columbia, Canada.

3 On erection drawings, indicate relevant details such as joist mark, depth, spacing,
bridging lines, bearing, anchorage and details.

4 Provide particulars, on shop drawings, relative to joist geometry, framed openings,
splicing details, bearing and anchorage. Include member size, properties, specified and
factored member loads, and stresses under various loadings, deflection and camber.

5 The Professional Engineer responsible for the shop drawings shall inspect the installation
of the work for conformance with the design and the shop drawings, and shall upon
completion of the work, provide to the Departmental Representative a completed
Schedules S-B: Assurance of Professional Design and Commitment for Field Review by
Supporting Registered Professional, and Schedule S-C: Assurance of Professional Filed
Review and Compliance by Supporting Registered Professional.

15 WASTE MANAGEMENT AND DISPOSAL
A Separate and recycle waste materials in accordance with Section 01 74 19 - Waste
Management and Disposal.
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2.0 PRODUCTS

2.1 MATERIALS
A Structural steel: to CAN/CSA-G40.21 and CAN/CSA -S136.

2 Welding materials: to CSA W59 and certified by the Canadian Welding Bureau.
3 Shop paint primer: to CISC/CPMA 2.
4 Shear studs: to CSA W59, Appendix H.

2.2 FABRICATION

A Fabricate steel joists and accessories as indicated in accordance with CAN/CSA-S16-09,
CAN/CSA —S136 and in accordance with reviewed shop drawings.

2 Weld in accordance with CSA_W59.
3 Provide chord extensions where indicated.
4 Provide diagonal and horizontal bridgings and anchorages in accordance with. CAN/CSA
-S16-09.
2.3 SHOP PAINTING
A Clean, prepare and shop prime all surfaces of steel joists to CAN/CSA-S16-01.
2 Clean all members of loose mill scale, rust, oil, dirt and other foreign matter. Prepare

surfaces in accordance with SSPC SP 1 brush off blast.

3 Apply one coat of CISC/CMPA-2 primer to all steel surfaces to achieve maximum dry film
thickness of 3 mil to 4 mil except:

A Surfaces to be encased in concrete.
2 Surfaces to receive field installed stud shear connectors.
3 Surfaces and edges to be field welded.
4 Faying surfaces of friction-type connections.
5 Below grade surfaces in contact with soil.
A4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5
degrees C.
5 Maintain dry condition and 5 degrees C minimum temperature until paint is thoroughly
dry.
.6 Strip paint bolts, nuts, sharp edges and corners before prime coat is dry.

3.0 EXECUTION

3.1 GENERAL
A Structural steel work: in accordance with CAN/CSA-S16, CAN/CSA -S136.

2 Welding: in accordance with CSA W59.
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3 Companies to be certified under Division 2.1 of CSA WA47.1 for fusion welding of steel
structures.

4 Provide certification that welded joints are qualified by Canadian Welding Bureau.
3.2 FIELD QUALITY CONTROL

A Inspection and testing of materials and workmanship will be carried out by testing
laboratory approved by Departmental Representative.

2 Testing laboratory will inspect representative joists for integrity, accuracy of fabrication
and soundness of welds. Testing laboratory will also monitor test loading of joists used by
manufacturer to verify design and check representative field connections. Departmental
Representative will determine extent of and identify all inspections.

3 Submit test report to Departmental Representative within 5 days after completion of
inspection.

A4 Costs of tests will be borne by Contractor as specified in Section 01 11 55 — General
Instructions.

3.3 ERECTION
A Erect steel joists and bridging as indicated in accordance with CAN/CSA-S16 and in
accordance with reviewed erection drawings.

2 Complete installation of all bridging and anchorages before placing construction loads on
joists.
3 Field cutting or altering joists or bridging that are not shown on shop drawings: to

approval of Departmental Representative.

4 Clean and touch up shop primer to bolts, welds, burned or scratched surfaces at
completion of erection.

3.4 FIELD PAINTING

A Paint in accordance with Section 09 91 13 — Exterior Painting and Section 09 91 23 —
Interior Painting.
A Touch up all damaged surfaces and surfaces without shop coat with primer to

MPI Product #76 except as specified otherwise. Apply in accordance with MPI
system INT5.1A.

END OF SECTION 05 21 00
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1.0 GENERAL
1.1 RELATED WORK
A Structural Steel for Buildings  Section 05 12 23
2 Steel Joist Section 05 21 00
3 Fire stopping Section 07 84 00
1.2 REFERENCE STANDARDS
A Canadian Standards Association (CSA)
A CAN/CSA-S136-07, North American Specification for the design of Cold Formed
Steel Structural Members.
2
2 Canadian Sheet Steel Building Institute (CSSBI)
A CSSBI 10M-08, Standard for Steel Roof Deck.
3 American Society for Testing and Materials International, (ASTM)
A ASTM A 653/A653M-11, Specification for Steel Sheet, Zinc-Coated (Galvanized) or

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
2 ASTM A792/A 792M-05, Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-
Coated by the Hot-Dip Process.

1.3 DESIGN REQUIREMENTS
1 Design steel deck using limit states design in accordance with CSA S136 and, CSSBI 10M
and CSSBI 12M.
2 Steel deck and connections to steel framing to carry dead, live and other loads including
lateral loads, diaphragm action and uplift as indicated.
3 Deflection under specified live load not to exceed 1/240 of span, except that when gypsum
board ceilings are hung directly from deck, live load deflection not to exceed 1/360 of span.
1.4 SUBMITTALS
A Submit shop drawings in accordance with Section 01 33 00 — Submittal Procedures.

A Indicate deck plan, profile, dimensions, base steel thickness, metallic coating
designation, connections to supports and spacings, projections, openings,
reinforcement details and accessories.

2 Submit drawings stamped and signed by qualified professional engineer registered or
licensed in Provinces of British Columbia, Canada.

3 Submit design calculations if requested by Departmental Representative.

1.5 WASTE MANAGEMENT AND DISPOSAL

A Separate and recycle waste materials in accordance with Section 01 74 19 —Waste
Management and Disposal.
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2.0 PRODUCTS

2.1 MATERIALS

A1 Zinc-iron Alloy (ZF) coated steel sheet: to ASTMA653/A653M structural quality Grade 230,
with ZF75 coating, for interior surfaces not exposed to weather, unpainted finish, 1.22mm
minimum base steel thickness and as indicated on drawing 5606.

2 Decks to be painted: zinc-iron alloy coated decks suitable for finish painting.

3 Zinc (Z) coated steel sheet: to ASTMAB53/A653M structural quality Grade 230, with Z275,
coating, regular spangle surface, not chemically treated for paint finish, for exterior surfaces
exposed to weather, 0.91mm minimum base steel thickness.

4 Aluminum-zinc alloy (AZ) coated steel sheet: to ASTMA 792/A 792M structural quality grade
230, with AZ 150 coating, surface not chemically treated for paint finish, for exterior surfaces
exposed to weather, 0.91mm minimum base steel thickness.

5 Closures: as indicated.

.6 Coverplates, deck flute closures and flashings: steel sheet with minimum base steel
thickness of 0.91 mm. Metallic coating same as deck material.

7 Primer: zinc rich, ready mix to MPI #200.

.8 Caulking: to Section 07 92 00 Joint Sealants.

9 Fire stopping: to Section 07 84 00 Fire stopping.

2.2 TYPES OF DECKING

A

Roof deck: 1.22 mm minimum base steel thickness or as indicated on drawing, 38 mm deep
profile, non-cellular interlocking side laps.

3.0 EXECUTION
3.1 GENERAL

A Structural steel work: in accordance with CAN/CSA-S136 and CSSBI 10M.

2 Mechanical Fastener to be Hilti- X-EDNK 19 or X-EDNK 22 fasteners or approved
alternative spaced at maximum 300mm on center to structural members and edge angles
and side laps with 1-#10 self drilling screws at maximum 300mm on center or approved
alternative and as shown on plans

32  ERECTION

A Erect steel deck as indicated and in accordance with CSSBI 10M and in accordance with
reviewed erection drawings.

2 Where possible, supply and install decking in length that will permit continuity over
a minimum of three spans.

3 Butt ends: to 1.5 to 3 mm gap. Install steel cover plates over gaps wider than 3 mm.

4 Lap ends: to 50 mm minimum.

5 Provide minimum mechanical fasteners for roof deck base thicknesses as indicated on

structural drawings and as listed below with side laps screw #10 spaced @ minimum
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150mm or approved equal for steel deck to steel beams and inserts:

A 1.22mm base thickness: Hilti ENP2K, EX-EDNK22 connection pattern of 914/7 or
approved equal.
2 1.52mm base thickness: Hilti ENP2K, EX-EDNK22 connection pattern of 914/9 or

approved equal.

.6 Deck edge and chord members:
All edges of steel decking shall be supported by edge angles fastened to main
structural members, unless noted otherwise, use L150x100x5 at roofs.

7 Unless noted otherwise, all members designated as diaphragm chord members and all
perimeter edge angles shall be connected by full strength grove welds or by full strength
splice plates on each leg to form continuous compression and tension members. Weld
edge angles and chords to Beams, joists and shear connectors and weld deck to angles
chords and structural members as shown on drawings or as detailed by decking

contractor.
3.3 OPENINGS AND AREAS OF CONCENTRATED LOADS
A No reinforcement required for openings cut in deck which are smaller than 150 mm square.
2 For larger openings, detail framing as follows:
Location Opening Size Reinforcing

(In any direction)

Roof/Floor ~ <150mm but < 500mm L51x51x6.4 running perpendicular to
Flutes and welded to minimum two flutes
Each side of opening

Roof/Floor  >500mm but < 1000mm L76x76x6.4 all around and extending to
Structural members

Roof/Floor >1000mm See special details.
3.4 CONNECTIONS
A Install connections in accordance with CSSB1-10M.

END OF SECTION 05 31 00
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A Cast-in-Place Concrete Section 03 30 00
2 Rough Carpentry for Minor Works Section 06 08 99
3 Exterior Painting Section 09 91 13
4 Interior Painting Section 09 91 23
1.2 REFERENCES
1 ASTM International

A ASTM A 53/A 53M-07, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated Welded and Seamless.

2 ASTM A 269 08, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated Welded and Seamless.

3 ASTM A 307-07v, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI
Tensile Strength.

4 ASTM B 209, Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

5 ASTM B 221, Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Shapes and Tubes.

2 CSA International

A CSA G40.20/G40.21-04 (R2009), General Requirements for Rolled or Welded Structural
Quality Steel/Structural Quality Steel.

2 CAN/CSA G164-M92 (R2003), Hot Dip Galvanizing of Irregularly Shaped Atrticles.

3 CSA S16-09, Design of Steel Structures.

4 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding (Developed in co-
operation with the Canadian Welding Bureau).

5 CSA W59-M03(R2008), Welded Steel Construction (Metal Arc Welding) [Metric].

A GS-11-2008, 2nd Edition], Paints and Coatings.
3 Health Canada / Workplace Hazardous Materials Information System (WHMIS)

A Material Safety Data Sheets (MSDS).

4 The Master Painters Institute (MPI)
A Architectural Painting Specification Manual - current edition.
5 Green Seal Environmental Standard GS 03 (anti-corrosive primer).
1.3 SUBMITTALS
A Submit in accordance with Section 01 33 00 — Submittal Procedures.
2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for sections,
plates, pipe, tubing, bolts and include product characteristics, performance criteria, physical
size, finish and limitations.

2 Submit two copies of WHMIS MSDS in accordance with Section 01 35 33 - Health and
Safety Requirements
A For finishes, coatings, primers, and paints applied on site: indicate VOC

concentration in g/L.
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3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of British Columbia, Canada. Submit Model Schedule B and C.
2 Indicate materials, core thicknesses, finishes, connections, joints, method of anchorage,

number of anchors, supports, reinforcement, details, and accessories.

14 QUALITY ASSURANCE
A Test Reports: submit certified test reports showing compliance with specified performance
characteristics and physical properties.

2 Certifications: submit product certificates signed by manufacturer certifying materials comply with
specified performance characteristics and criteria and physical requirements.

1.5 DELIVERY, STORAGE & HANDLING
1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

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

3 Storage and Handling Requirements:
A Store materials off ground in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
2 Replace defective or damaged materials with new.
4 Develop Construction Waste Management Plan related to Work of this Section and in accordance

with Section 01 74 19 Waste Management and Disposal.

5 Packaging Waste Management: remove for reuse of pallets, crates, padding, and packaging
materials as specified in Construction Waste Management Plan in accordance with Section
01 74 19 Waste Management and Disposal.

2.0 PRODUCTS

2.1 MATERIALS

A Steel sections and plates: to CSA G40.20/G40.21, Grade 350W.

2 Exterior Steel, stair stringers and pipe rails: to ASTM A 53/A 53M standard weight galvanized
finish.

3 Welding materials: to CSA W59.

4 Welding electrodes: to CSA W48 Series.

5 Bolts and anchor bolts: to ASTM A 307.

.6 Grout: non-shrink, non-metallic, flowable, 15 MPa at 24 hours.

7 Aluminum: to ASTM B209, clear anodized finish.

.8 Unistrut: unistrut P1100 or similar profile embedded in concrete, 1.9mm (14ga) hot-dipped
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galvanized finish conforming to ASTM A123.
.9 Grout: non-shrink, non-metallic flowable, 15MPC at 24 hours.

.10 Stainless Steel Sheet: Conforming to ASTM A167, Type 304, #4 Satin Finish.12 Gauge for use in
seismic joint cover plate.

A1 Security fasteners: screws and bolts with spanner type heads to prevent removal except with
special tools; non-corrosive type.

12 Shop coat primer: to CAN/CGSB-1.40M.
13 Galvanize touch-up primer: zinc rich, read mix to CGSB-1-GP-181M.

14 Stair treads- Galvanized welded steel stair tread with checkered plate noising maximum spacing
between bearing bars to be 13mm, cross bar spacing to be about 100mm, serrated.

.15 Stair Landing Bar Grating- Galvanized welded steel bar grating for stair landing, maximum spacing
between bearing bars to be 13mm, cross bar spacing to be about 100mm, serrated.

.16 Aluminum Trench Covers at PHS — ASTM 209 Aluminum 3003-H22 tread plate 6mm minimum
thickness, checker pattern; Frames — 6061-T6 aluminum flat bar, 19mm minimum thickness, run
flat bars in both direction. Edge of cover to be reinforced with 40x40x6mm thick Aluminum angle.

2.2 FABRICATION
A Fabricate work square, true, straight and accurate to required size, with joints closely fitted and
properly secured.

2 Use self-tapping shake-proof flat headed screws on items requiring assembly by screws or as
indicated.

3 Where possible, fit and shop assemble work, ready for erection.

4 Ensure exposed welds are continuous for length of each joint. File or grind exposed welds smooth
and flush.

2.3 FINISHES
A Galvanizing: hot dipped galvanizing with zinc coating 610 g/m2 to CAN/CSA-G164, for all exposed
exterior structural steel and metal fabrication.

2 Shop coat primer: CGSB 1GP 40M in accordance with chemical component limits and restrictions
requirements and VOC limits of GC-03. Prepare surface to an abrasive blast specification SSPC-
SP10.

3 Zinc primer: To CGSB 1GP 48, CISC/CPMA 1-73A, CISC/CPMA 2-75 in accordance with chemical

component limits and restrictions requirements and VOC limits of GC-03. Prepare surface to an
abrasive blast SSPC-SP10.

2.4  ISOLATION COATING

A Isolate 2 different metals from following components, by means of bituminous paint:
A Dissimilar metals except stainless steel, zinc, or white bronze of small area.
2 Concrete, mortar and masonry.

3 Wood.
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2.5 SHOP PAINTING

A Primer: VOC limit 250 g/L maximum to GC-03.
2 Apply one shop coat of primer to metal items, with exception of aluminum, galvanized or concrete
encased items.

3 Use primer unadulterated, as prepared by manufacturer. Paint on dry surfaces, free from rust,
scale, grease. Do not paint when temperature is lower than 7 degrees C.

4 Clean surfaces to be field welded; do not paint.
2.6 RAILINGS AND GUARDRAILS
A Steel fabrications: formed to shapes and sizes as indicated.
2 Galvanize exterior pipe railings after fabrication. Shop coat prime all interior steel work after
fabrication.
3.0 EXECUTION
3.1 EXAMINATION
A Verification of Conditions: verify conditions of substrates previously installed under other Sections
or Contracts are acceptable for metal fabrications installation in accordance with manufacturer's
written instructions.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied and after
receipt of written approval to proceed from Departmental Representative.
4 Contractor shall verify field measurements are as shown on shop drawings prior to
fabrication.
3.2 ERECTION
A Do welding work in accordance with CSA W59 unless specified otherwise.
2 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and

intersections.

3 Provide suitable means of anchorage acceptable to Departmental Representative such as dowels,
anchor clips, bar anchors, expansion bolts and shields, and toggles.

4 Exposed fastening devices to match finish and be compatible with material through which they
pass.

5 Supply components for work by other trades in accordance with shop drawings and schedule.

.6 Weld field connection.

7 Deliver items over for casting into concrete and building into masonry together with setting

templates to appropriate location and construction personnel.

.8 Touch-up rivets, field welds, bolts and burnt or scratched surfaces with primer after completion of:
A Primer: maximum VOC limit 250 g/L to GC-03.
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.9 Touch-up galvanized surfaces with zinc rich primer where burned by field welding.
A Primer: maximum VOC limit 250 g/L to GC-03.

3.3 RAILINGS & GUARDRAILS
A Install steel railings and guardrails and locations as indicated.

3.4 CLEANING

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

accordance with Section 01 74 11 - Cleaning.

3 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19 -
Waste Management and Disposal.

3.5 PROTECTION
A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by metal fabrications installation.

END OF SECTION 05 50 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Finish Carpentry Section 06 20 00
2 Modified Bituminous Membrane Roofing Section 07 52 00
3 Non-Structural Metal Framing Section 09 22 16
1.2 REFERENCES
A CSA International
A CSA B111- 1974 (R2003), Wire Nails, Spikes and Staples.

2 CSA 0121- 08, Douglas Fir Plywood.

3 CAN/CSA-0141- 05, Softwood Lumber.

4 CSA 0151- 09, Canadian Softwood Plywood.

5 CAN/CSA-0325.0- 07, Construction Sheathing.

2 Forest Stewardship Council (FSC)
A FSC-STD-01-001- 2004, FSC Principle and Criteria for Forest Stewardship.
2 FSC-STD-20-002- 2004, Structure and Content of Forest Stewardship Standards V2-1.
3 FSC Accredited Certified Bodies.
3 Green Seal Environmental Standards (GS)
A GS-11- 2008, 2nd Edition, Paints and Coatings.
4 National Lumber Grades Authority (NLGA)
A Standard Grading Rules for Canadian Lumber 2000.
5 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source
Specific Standards
A SCAQMD Rule 1113- A2007, Architectural Coatings.

13 ACTION & INFORMATIONAL SUBMITTALS

1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for rough

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

3 Wood Certification: submit vendor's Chain-of-Custody Certificate number for FSC certified wood.
4 Low-Emitting Materials:
A Submit listing of paints and coatings used in building, comply with VOC and
chemical component limits or restriction requirements.
2 Submit listing of composite wood products used in building, stating that they

contain no added urea-formaldehyde resins, and laminate adhesives used in
building, stating that they contain no urea-formaldehyde.

14 QUALITY ASSURANCE
A Lumber identification: by grade stamp of an agency certified by Canadian Lumber Standards
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Accreditation Board.
2 Plywood identification: by grade mark in accordance with applicable CSA standards.

3 Plywood, OSB and wood based composite panel construction sheathing identification: by
grademark in accordance with applicable CSA standards.

4 Sustainable Standards Certification:
A Certified Wood: submit listing of wood products and materials used in accordance with
FSC-STD-01-001.

1.5 DELIVERY, STORAGE & HANDLING
1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.

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

3 Storage and Handling Requirements:
A Store materials off ground indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
2 Store and protect wood from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
4 Develop Construction Waste Management Plan related to Work of this Section and in accordance

with Section 01 74 19 Waste Management and Disposal.

5 Packaging Waste Management: remove for reuse and return by manufacturer of and packaging
materials as specified in Construction Waste Management Plan in accordance with Section
01 74 19 - Waste Management and Disposal.

2.0 PRODUCTS

2.1 MATERIALS
A Lumber: unless specified otherwise, softwood, S4S, moisture content 19% or less in accordance
with following standards:
A CAN/CSA-0141.

2 NLGA Standard Grading Rules for Canadian Lumber.
3 FSC certified.
2 Furring, blocking, nailing strips, grounds, rough bucks, curbs, fascia backing and sleepers:
A Board sizes: "Standard" or better grade.
2 Dimension sizes: "Standard" light framing or better grade.
3 Post and timbers sizes: "Standard" or better grade.
3 Panel Materials:
A Douglas fir plywood (DFP): to CSA 0121, standard construction.
A Urea-formaldehyde free.
2 Canadian softwood plywood (CSP): to CSA 0151, standard construction.
A Urea-formaldehyde free.
3 Plywood, OSB and wood based composite panels: to CAN/CSA-O325.

A Urea-formaldehyde free.
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4 Wood Preservative:
A Surface-applied wood preservative: clear coloured, or 5% pentachlorophenol solution,
water repellent preservative.
2 Pentachlorophenol use is restricted to building components that are in ground contact and

subject to decay or insect attack only. Where used, pentachlorophenol-treated wood must
be covered with two coats of an appropriate sealer.

3 Structures built with wood treated with pentachlorophenol and inorganic arsenicals must
not be used for storing food nor should the wood come in contact with drinking water.

.5 Primers: in accordance with manufacturer's recommendations for surface conditions:
A Interior Flat coating or Primer, Green Seal GS-11, VOC limit 50 g/I.
2 Interior Non-Flat Coating or Primer, Green Seal GS-11, VOC limit 150 g/I.
3 Sealers and undercoaters, SCAQMD Rule 1113, VOC limit 200 g/I.

2.2 ACCESSORIES
A Fasteners: hot dipped galvanized to CAN/CSA-G164, for interior highly humid areas, pressure-
preservative, fire-retardant treated lumber.

2 Nails, spikes and staples: to CSA B111.
3 Bolts: 12.5 mm diameter unless indicated otherwise, complete with nuts and washers.
4 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or inorganic

fibre plugs recommended for purpose by manufacturer.

3.0 EXECUTION

3.1 EXAMINATION
A Verification of Conditions: verify conditions of substrates previously installed under other Sections
or Contracts are acceptable for rough carpentry installation in accordance with manufacturer's
written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

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

receipt of written approval to proceed from Departmental Representative.

3.2 PREPARATION
A Treat surfaces of all exterior use timber or wood in contact with concrete, metal and masonry with
wood preservative before installation.

2 Apply preservative by dipping, or by brush to completely saturate and maintain wet film on surface
for minimum 3 minute soak on lumber and 1 minute soak on plywood.

3 Re-treat surfaces exposed by cutting, trimming or boring with liberal brush application of
preservative before installation.

3.3 INSTALLATION
A Comply with requirements of NBC 2010, and BCBC 2012, supplemented by the following
paragraphs.
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2 Install furring and blocking as required to space-out and support casework, cabinets, wall and
ceiling finishes, facings, fascia, soffit, siding and other work as required.
3 Align and plumb faces of furring and blocking to tolerance of 1:600.
4 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames
and other work.
5 Install wood cants, fascia backing, nailers, curbs and other wood supports as required and secure
using galvanized steel fasteners.
.6 Install wood backing, dressed, tapered and recessed slightly below top surface of roof insulation for
roof hopper.
7 Install sleepers as indicated.
.8 Use caution when working with particle board. Use dust collectors and high quality respirator
masks.
.9 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.
.10 Countersink bolts where necessary to provide clearance for other work.
3.4 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11 - Cleaning.
3 Waste Management: separate waste materials for reuse and recycling in accordance with Section

01 74 19 — Waste Management and Disposal.

END OF SECTION 06 08 99
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A Rough Carpentry for Minor Works Section 06 08 99
2 Door Hardware Section 08 71 00
1.2 REFERENCES
A Architectural Woodwork Manufacturers Association of Canada (AWMAC) and Architectural
Woodwork Institute (AWI)
A Architectural Woodwork Quality Standards, 1st edition, 2009 (AWS).
2 Canadian General Standards Board (CGSB)
A CAN/CGSB-11.3-M87, Hardboard.
3 CSA International
A CSA B111-74 (R2003), Wire Nails, Spikes and Staples.
2 CAN/CSA G164-M92 (R2003), Hot Dip Galvanizing of Irregularly Shaped Atrticles.
3 CSA 0121-08, Douglas Fir Plywood.
4 CSA 0141-05, Softwood Lumber.
5 CSA 0151-09, Canadian Softwood Plywood.
.6 CSA 0153-13 Poplar Plywood.
4 Forest Stewardship Council (FSC)
A FSC-STD-01-001-2004, FSC Principle and Criteria for Forest Stewardship.
2 FSC-STD-20-002-2004, Structure and Content of Forest Stewardship Standards V2-1.
3 FSC Accredited Certified Bodies.
5 National Lumber Grades Authority (NLGA)
A NLGA Standard Grading Rules for Canadian Lumber 2008.
.6 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source
Specific Standards
A SCAQMD Rule 1168 2005, Adhesives and Sealants Applications.
7 Underwriters Laboratories of Canada (ULC)
A CAN4-S104-10 Standard Method for Fire Tests of Door Assemblies.
2 CAN/ULC-S105-09, Standard Specification for Fire Door Frames.
1.3 SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for plywood
MDF and include product characteristics, performance criteria, physical size, finish and
limitations.
2 Submit two copies of WHMIS MSDS in accordance with Section 01 35 33 - Health and
Safety Requirements.
3 Shop Drawings:
A Submit drawings in accordance with Section 01 33 00 Submittal Procedures.

2 Indicate details of construction, profiles, jointing, fastening and other related details.
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3 Indicate materials, thicknesses, finishes and hardware.

4 Samples:
A Submit for review and acceptance of each unit.
2 Samples will be returned for inclusion into work.

5 Certifications: submit certificates signed by manufacturer certifying materials comply with specified
performance characteristics and physical properties.

.6 Test and Evaluation Reports: submit certified test reports for composite wood from approved
independent testing laboratories, indicating compliance with specifications for specified
performance characteristics and physical properties.

1.4 QUALITY ASSURANCE

A Lumber by grade stamp of agency certified by Canadian Lumber Standards Accreditation Board
(CLSAB).

2 Plywood, particleboard, OSB and wood based composite panels to CSA and ANSI standards.

3 Wood fire rated frames and panels: listed and labelled by an organization accredited by Standards

Council of Canada to CAN4-S104 and CAN/ULC-S105.

15 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with Section 01 61 00 - Product Requirements
and with manufacturer's written instructions.

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

3 Storage and Handling Requirements:
A Store materials off ground and in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
2 Store and protect wood products from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

4 Develop Construction Waste Management Plan Waste Reduction Workplan related to Work of this
Section

5 Packaging Waste Management: remove for reuse of pallets, crates, padding, and packaging
materials as specified in Construction Waste Management Plan in accordance with Section
01 74 19 - Waste Management and Disposal

2.0 PRODUCTS

2.1 MATERIALS
A Softwood lumber: S4S, moisture content 19% or less in accordance with following standards:
A CSA 0O141.
2 NLGA Standard Grading Rules for Canadian Lumber
3 AWMAC custom or premium grade, where noted, moisture content as specified.
4 Machine stress-rated lumber is acceptable.

2 Hardwood lumber: moisture content 10% or less in accordance:
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A1 AWMAC custom grade, moisture content as specified.

3 Panel Material: Urea-formaldehyde free
A Recycled content: provide information indicating recycled content on a %
(Post-Consumer + % Post-Industrial)

2 FSC certified.

3 Douglas fir plywood (DFP): to CSA 0121, standard construction. 6.1.5 and 6.2.5 where
both sides exposed to view.

A4 Hardwood plywood: to ANSI/HPVA HP-1.

5 Medium density fibreboard (MDF): to ANSI A208.2, density 640-800 kg/m3.

.6 Decorative overlaid composite panels.
A Decorative overlay, heat and pressure laminated with suitable resin to thickness

indicated MDF urea-formaldehyde free core.

2 Overlay bonded to both faces where exposed two sides, and when panel material

require surface on one side only, reverse side to be overlaid with a plain (buff)
balancing sheet.
3 Furniture finish: stain wood grain pattern selected by Departmental Representative.
4 Edge finishing: edges dadoed or saw kerfed to take plastic "T" moulding in width
and colour to match melamine finish.

2.2 ACCESSORIES
A Nails and staples: to CSA B111; galvanized to CAN/CSA-G164 for exterior work, interior humid
areas and for treated lumber; plain finish elsewhere.

2 Wood screws: plain, type and size to suit application.
3 Splines: wood
4 Adhesive and Sealants: in accordance with Section 07 92 00 - Joint Sealants.

3.0 EXECUTION

3.1 EXAMINATION
A Verification of Conditions: verify conditions of substrates previously installed under other Sections
or Contracts are acceptable for wood products installation in accordance with manufacturer's
written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

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

receipt of written approval to proceed from Departmental Representative.

3.2 INSTALLATION

A Do finish carpentry to AWS Custom Grade.

2 Scribe and cut as required, fit to abutting walls, and surfaces, fit properly into recesses and to
accommodate piping, columns, fixtures, outlets, or other projecting, intersecting or penetrating
objects.

3 Form joints to conceal shrinkage.
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3.3 CONSTRUCTION

A Fastening:

A Position items of finished carpentry work accurately, level, plumb, true and fasten or anchor
securely.

2 Design and select fasteners to suit size and nature of components being joined. Use
proprietary devices as recommended by manufacturer.

3 Set finishing nails to receive filler. Where screws are used to secure members, countersink
screw in round smooth cut hole and plug with wood plug to match material being secured.

4 Replace items of finish carpentry with damage to wood surfaces including hammer and

other bruises.

3.4 CLEANING

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

accordance with Section 01 74 11 - Cleaning.

3 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19 -
Waste Management and Disposal

3.5 PROTECTION
A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by finish carpentry installation.
END OF SECTION 06 20 00
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A1 Rough Carpentry Section 06 08 99
2 Thermal Insulation Section 07 21 00
3 Air Barriers Section 07 27 00.01
1.2 REFERENCES
A ASTM International Inc.

A ASTM D 6164- 05, Standard Specification for Styrene Butadiene Styrene (SBS) Modified

Bituminous Sheet Materials Using Polyester Reinforcements.
2 Canadian General Standards Board (CGSB)
1 CGSB 37-GP-56M- 80b (A1985), Membrane, Modified, Bituminous, Prefabricated, and
Reinforced for Roofing.
1.3 ADMINISTRATIVE REQUIREMENTS
A Convene pre-installation meeting one week prior to beginning waterproofing Work, with
waterproofing contractor's representative and Departmental Representative in accordance with

Section 01 32 16.07 - Construction Progress Schedules - Bar (GANTT) Chart to:

A Verify project requirements.

2 Review installation and substrate conditions.

3 Co-ordination with other building subtrades.

4 Review manufacturer’s installation instructions and warranty requirements.

14 SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

1 Provide for review by Departmental Representative prior to commencing work, two copies
of most recent technical waterproofing components data sheets describing materials'
physical properties and include product characteristics, performance criteria, physical size,
finish and limitations.

2 Provide two copies of WHMIS MSDS in accordance with Section 01 35 33 - Health and
Safety Requirements for: Primers.

.3 Provide shop drawings and indicate:
A Flashing, control joints, details, transitions and lapping details according to construction
seqguencing.
4 Manufacturer's Certificate: certify that products meet or exceed specified requirements.
5 Manufacturer's Installation Instructions: indicate special precautions required for seaming the
membrane.
.6 Manufacturer's field report: in accordance with Section 01 45 00 - Quality Control.
15 QUALITY ASSURANCE
A For each type of work, obtain primary materials from single manufacturer, which has produced that

type of product successfully for not less than 10-Years. Provide ancillary materials only as
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recommended by manufacturer of membrane materials for use with roofing system specified.

Installer shall be approved by the manufacturer of the materials prior to tender; shall be
experienced in the application of the materials and shall supply job references to show similar
installations in satisfactory waterproof condition at least 5 years of age.

Successful Contractors shall not sub contract any work unless special approval is received from
the Consultant. Sub-contracting of work without approval shall be considered a violation of the
contract.

Mock-ups

A Construct mock-up in accordance with Section 01 45 00 Quality Control.

2 Mock-up may be part of finished work if acceptable to Departmental Representative.

3 Provide a minimum of 3 days’ notice to Departmental Representative to review installation

of slab membrane prior to raft slab pour.

1.6 DELIVERY, STORAGE & HANDLING

A

2

3

Provide and maintain dry, off-ground weatherproof storage.
Store rolls of membrane in upright position.
Remove only in quantities required for same day use.

Handle waterproofing materials in accordance with manufacturer's written directives, to prevent
damage or loss of performance.

Store and manage hazardous materials in accordance with Section 01 35 33 - Health and Safety
Requirements

Packaging Waste Management: remove for reuse and return by manufacturer of pallets crates
padding and packaging materials in accordance with Section 01 74 19 - Waste Management and
Disposal.

1.7 SITE CONDITIONS

A

Ambient Conditions in accordance with manufacturer’s requirements.

1.8 WARRANTY

A

The product manufacturer shall issue a written and signed document in the name of the owner,
certifying the product will meet all the physical characteristic published by the manufacturer, for a
period of 5 years, starting from the date of completion of installation of membranes. No letter
amending the manufacturer’s standard warranty will be accepted and the warranty certificate must
reflect these requirements.

1.9 INSPECTION AUTHORITY

A

2

Arrange manufacturer’s representative to inspect the work on site.

The presence of an Inspector shall in no way excuse the Contractor from performing the Work in
accordance with the contract Documents and keeping with the best practices of the trades.

The Contractor shall inform the Inspection Agency seven (7) days prior to commencement of work.
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2.0 PRODUCTS

2.1 MEMBRANE
A1 Non-woven polyester reinforced SBS modified bitumen membrane, specifically designed for blind
side waterproofing, with a sanded under face with a four inch self-adhered selvage edge covered
by a silicone release film. The top face, against which the concrete is poured, has a polyester
fleece with a four inch self-adhered selvage edge covered by a silicone release film.

2 Properties Standards:
Thickness ASTM D 3767 108 mils (2.70 mm)
Tensile strength ASTM D 412 23.7/18.5 MPa
Ultimate elongation ASTM D 412 67/74 %
Flexibility at cold temperature ~ ASTM D1970 Unaffected at -23 °C
Puncture resistance ASTM E154 1210 N
Tear resistance ASTM D 5601 125N
Lap peel adhesion ASTM D1876 1360 N/m
Water absorption ASTM D 570 0.5%
Adhesion of poured concrete  ASTM D 903 (Mod.) 2880 N/m
Water Vapor Permeance ASTM E96 (Procedure B) 0.21 ng/Pa.s.m?

2.2 SURFACE PRIMER
1 Primer used specifically for self-adhered membranes to substrates such as wood, metal or
concrete. Primer is composed of a blend of natural resins and synthetic rubber; may be spray or
roller applied (if required by construction conditions or detailing).

2.3 REINFORCEMENT MEMBRANE
1 Self-adhered waterproofing membrane composed of SBS modified bitumen and a Tri-Laminate
Woven Polyethylene Facer. The self-adhesive underside is covered by a silicone release sheet.

2.4 PREFABRICATED DRAINAGE BOARD
A Composite drainage board consisting of a post-industrial recycled polypropylene drainage core of
fused entangled filaments and a geocomposite fabric bonded to one side.

Properties Standards Values
Thickness ASTM D-1777 0.45in.
Compressive Strength ASTM D-1621 30,000 psf
Flow@ 3000 psf & 1.0 Gradient ASTM D-4716 16 gpm/ft
Puncture Strength ASTM D-4833 70 Ibs.

Flow Rate ASTM D-4491 120 gpml/ft?

Grab Tensile Strength ASTM D-4632 120 Ibs

Apparent Opening Size (AOS) ASTM D-4751 70 sieve

Roll Dimensions 39” x 100’ (324 sf)

2.5 PROTECTION BOARD
A1 Asphaltic Hardboard: pre-molded, semi-rigid asphaltic protection board composed of bitumen,
mineral core and reinforcement. Provide 3 mm (0.125 in.) thick hardboard on horizontal surfaces
not receiving steel reinforced slab. Where steel reinforcing bars are to be used, apply two layers of
3 mm (0.125 in.) thick hardboard or one layer of 6 mm (0.25 in.) thick hardboard.

2.6 ACCESSORIES
A Waterproofing Mastic : one part urethane mastic containing SBS modified bitumen, fibers and




Project No: R.062548.002 Section 07 13 52
Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC

MODIFIED BITUMINOUS

THERMAL & MOISTURE PROTECTION SHEET WATERPROOFING PAGE 4

mineral fillers.

Waterproofing Liquid Membrane for conduits and piping penetrations: high performance, two
component, rapid curing PMMA (poly methyl methacrylate) acrylic resin formulation for use at end
laps only. Acceptable products: Alsan RS 230 Flash or Siplat's Parapro 123.

Protection Board:

A A semi-rigid protection board composed of a mineral fortified asphaltic core formed
between two saturated fibreglass felts.

2 Characteristics:
A Thickness: 3mm
2 Board Size: Width: 1.22m Length: 1.52m

Termination Bar:
1 Hexagonal Stainless Steel plate and Stainless Steel fasteners for outboard waterproofing.
Standard of Acceptance to meet Factory Mutual.

Drainage Layer:

A To be double dimpled sheeting with integral geo-textile made of high density polyethylene.
Filter mat to be polyethylene. Compressive strength of approximately 90 kg/mz. Drainage
capacity of approximately 72 I/min-m. Resistance to root penetration and rotproof.

Protection Layer:
A Provide protection sheet over horizontal underslab membrane as per manufacturer’s
recommendation.

3.0 EXECUTION

3.1 EXAMINATION AND PREPARATION OF SURFACES

A

2

Surface examination and preparation must be completed in conformance with manufacturer’s
recommendations.

Before waterproofing work begins, the Departmental Representative and the contractor will inspect
and approve substrate condition and ensure that related work has been properly executed. If
necessary, a hon-conformity notice will be issued to the contractor so that required corrections can
be made. The start of the membrane application will mean that substrate conditions are acceptable
for work completion.

Before commencing work, all surfaces must be smooth, dry with no standing water affecting
raftslab membrane, clean and free of ice and debris as per manufacturer's recommendations.

No materials will be installed during rain or snowfall.

Concrete must be cured a minimum of fourteen (14) days and an adhesion test is recommended
before membrane application.

Verify the compatibility of all membrane components with curing compounds, coatings or other
materials which are already installed on the surfaces to be treated.

Any cracks over 3 mm wide should be reported to the Departmental Representative. After review,
the crack should be filled in with waterproofing mastic. A 150 mm (6 inches) wide strip of
membrane should be installed, centered over the crack.
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3.2 METHOD OF EXECUTION

A Work shall be performed on a continuous basis as surface and weather conditions allow.
2 Adjoining surfaces shall be protected against any damage that could result from the waterproofing
installation.

3.3 EQUIPMENT
A Maintain all equipment and tools in good working order.

3.4 PRIMER APPLICATION
A1 Surface where heat-welded membrane is applied shall receive an asphalt primer coating at the
rate of 0.15 to 0.20 I/m2. Application rate may vary depending on surface condition.

3.5 WATERPROOFING MEMBRANE INSTALLATION
A1 To begin application, align the first roll of membrane to a previously drawn chalk line.

2 All inside and outside corners must be pre-stripped with a 300 mm (12 in.) wide strip of
membrane centered over the corner. This membrane must be installed in direct contact with the
substrate not leaving any voids under the membrane strip. Outside corners should be double

lapped.
3 Weld the membrane using a propane gas torch.
4 Subsequent rolls must be installed in the same manner and should be aligned with the preceding

roll with a side lap of at least 75 mm. End laps must be overlapped at least 100 mm.

5 Holes and tears in the membrane must be repaired with the appropriate membrane material. The
repair must exceed the affected surface area by at least 100 mm.

.6 Prior to backfilling, it is recommended to protect waterproofing system with protection boards.
Backfilling should commence immediately after installation of protection boards.
7 The uppermost edge of the membrane is to be mechanically fastened to the concrete substrate

using termination bars. The termination bar should surpass the top edge of the membrane.
.8 Apply mastic on the top edge of termination bar to prevent water accumulation and infiltration.

9 Any waterproofing membrane left exposed after backfilling shall be protected from ultra violet and
mechanical damages.

.10 All membrane lap joints to be torched and reinforced.

A1 For horizontal underslab membrane, install loose lay membrane, torch and weld seams, install
protection sheet on top of membrane.

A2 Mechanically fasten stainless steel termination bar with gumlip edge to receive termination
caulking.

3.6 DRAINAGE BOARD INSTALLATION
A Adhere the drainage panels directly on the exposed insulation surface by applying a
uniform pressure on the entire surface.

2 Backfill as soon as possible after drainage board installation within 72 hours maximum.
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3.7 DRAINAGE LAYER INSTALLATION

A Install drainage layer according to manufacturer’'s recommendation by mechanical fastening.

2 Install dimpled sheet and geo-textile so they overlap at the edges.

3 Geo-textile to face outward — towards backfill side.

4 Wrap the top edge of the drainage mat with the filter fabric facer to prevent soil from getting into

dimples. Provide stainless steel mechanical fasteners to clamp drainage mat in place. Do not use
mechanical fastener through waterproofing membrane. Use only intermittent fasteners that do not
penetrate through the insulation layer into the membrane.

3.8 FIELD QUALITY CONTROL
A Inspection and testing of roofing systems and application will be carried out by testing laboratory
designated by Owner and paid for by the Contractor.

2 Field Review will be carried out on a daily basis during the entire roof installation procedure.
3 Written "Daily" inspection reports to be distributed to Departmental Representative.

3.9 CLEANING
1 Remove bituminous markings from finished surfaces.

2 Repair or replace defaced or disfigured finishes caused by work of this section.

END OF SECTION 07 13 52
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1.0

GENERAL

1.1

SECTION INCLUDED

A

Furnishing of all labor, materials, services and equipment necessary for the supply and
installation of crystalline waterproofing additive to concrete structures of the new concrete
driveway and supporting structure at the south side of the new southside substation. The
crystalline waterproofing material shall be added to concrete during the mixing cycle, and
shall be used in below-grade walls and slabs.

1.2 RELATED REQUIREMENTS
A Section 03 10 00 — Concrete Forming and Accessories
2 Section 03 20 00 — Concrete Reinforcing
3 Section 03 30 00 — Cast-in-Place Concrete
A4 Section 07 95 20 — Below Grade Expansion Joint
1.3 REFERENCES
A Applicable Standards. The following standards are referenced herein.
A American Society for Testing and Materials (ASTM)
2 Army Corps of Engineers (CRD)
3 American Concrete Institute (ACI)
4 NSF International (NSF)
1.4 SYSTEM DESCRIPTION
A Crystalline Waterproofing Additive: Concrete waterproofing system shall be of the
crystalline type, defined by the ACI 212.3R — 10 Report on Chemical Admixtures for
Concrete as a “PRAH” type hydrophilic admixture. It shall react such that it chemically
controls and permanently fixes a non-soluble crystalline structure throughout the capillary
voids of the concrete. The system shall cause the concrete to become sealed against the
penetration of liquids from any direction, and shall protect the concrete from deterioration
due to harsh environmental conditions.
15 SYSTEM PERFORMANCE REQUIREMENTS

A

Testing Requirements: Crystalline waterproofing system shall be tested in accordance
with the following standards and conditions, and the testing results shall meet or exceed
the performance requirements as specified herein. Independent tests verifying these
results shall be submitted prior to approval.

Independent Laboratory: Testing shall be performed by an independent laboratory
meeting the requirements of the recognized specifying body of the country in which the
testing is performed. Testing laboratory shall obtain all concrete samples and
waterproofing product samples.

Crystalline Formation: Crystallizing capability of waterproofing system shall be evidenced
by independent SEM (Scanning Electron Microscope) photographs showing crystalline
formations within the concrete matrix at a magnification no greater than 2000 times.

Permeability: Independent testing shall be performed according to U.S. Army Corps of
Engineers CRD-C48 - Mod “Permeability of Concrete”. Under CRD-C48 treated concrete
samples shall be pressure tested to 150 psi (350 foot head of water) or 1.05 MPa (106 m
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head of water). The treated samples shall exhibit no measurable leakage against control
samples which shall exhibit full saturation and measurable leakage.

5 Acid Resistance: Independent testing shall be performed to determine “Sulfuric Acid
Resistance of Concrete Specimens”. Treated concrete samples (dosage rates of 3%, 5%
and 7%) shall be tested against untreated control samples. All samples shall be
immersed in 7% sulfuric acid and weighed daily until a control sample reaches a weight
loss of 50%. On final weighing the percentage weight loss of the 3% treated samples
shall be 20% or lower than the control samples.

.6 Sulfate Resistance: Testing for weight loss and length change when samples exposed to
Ammonium Sulfate solution for 25 weeks shall show a weight loss of at least 25% less
than the control concrete and a length change of - 0.01% or less than the control.

7 Compressive Strength: Independent testing shall be performed according to ASTM C39
“Compressive Strength of Cylindrical Concrete Specimens”. Concrete samples
containing the crystalline waterproofing additive shall be tested against untreated control
sample. At 28 days, the treated samples shall exhibit a minimum of 10% increase in
compressive strength over the control sample.

.8 Portable Water Approval: Independent testing shall be performed according to NSF
Standard 61, and approval for use of waterproofing material on structures holding potable
water shall be evidenced by NSF certification.

1.6 SUBMITTALS

A General: Submit listed submittals in accordance with Section 01 33 00 — Submittal
Procedures.
2 Product Data: Submit product data, including manufacturer's specifications, installation

instructions, and general recommendations for waterproofing applications. Also include
manufacturer's certification or other data substantiating that products comply with
requirements of Contract Documents.

3 Test Reports: Submit, for acceptance, complete test reports from approved independent
testing laboratories certifying that waterproofing system conforms to performance
characteristics and testing requirements specified herein.

4 Manufacturer’s Certification: Provide certificate signed by manufacturer or manufacturer's
representative certifying that the materials to be installed comply in all respects with the
requirements of this specification.

1.7 QUALITY ASSURANCE
A Manufacturer Qualifications: Manufacturer to have no less than 3 years experience in
manufacturing the crystalline waterproofing additive for the required work, and be
capable of providing field service representation during construction phase.
Manufacturers that cannot provide the performance test data specified herein will not be
considered for the project.

2 Applicator: Installer of crystalline waterproofing additive shall be approved by the
manufacturer or manufacturer's representative in writing.
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3 Pre-Installation Conference: Prior to installation of waterproofing, conduct meeting with

departmental, owner's representative, applicator (concrete supplier), concrete placer and
waterproofing manufacturer's representative to verify and review the following:

A Project requirements for waterproofing as set out in Contract Document.

2 Manufacturer’s product data including application instrucitons.

Technical Consultation: The waterproofing manufacturer's representative shall provide
technical consultation on waterproofing application.

1.8 DELIVERY, STORAGE AND HANDLING
A Ordering: Comply with manufacturer's ordering instructions and lead time requirements to
avoid construction delays.
2 Delivery: Deliver packaged waterproofing materials to project site in original undamaged
containers, with manufacturer’s labels and seals intact.
3 Storage: Store waterproofing materials in dry, enclosed location, at temperature and
humidity conditions recommended by manufacturer.
1.9 WARRANTY
A Project Warranty: Refer to conditions of the Contract for project warranty provisions.
2 Manufacturer’s Warranty: Manufacturer shall provide standard product warranty executed
by authorized company official. Term of warranty shall be ten(10) years from Date of
Substantial Completion.
2.0 PRODUCTS
2.1 MATERIALS
A Source Quality: Obtain proprietary crystalline waterproofing products from a single
manufacturer.
2.2 DOSAGE AND MIXING

A

2

General: CrystallineAdmix must be added to concrete mix at time of batching.

Dosage Rate: Under normal conditions, the crystalline waterproofing powder shall be
added to the concrete mix at a rate of 2% - 3% by weight of Portland cement content.
For enhanced chemical protection or meeting specific project requirements, consult with
manufacturer or its authorized representative to determine appropriate dosage rates.

Waterproofing Construction Joints and Cold Joints Between Pours: Crystalline
Waterproofing Powder , single coat crystalline waterproofing; proprietary compound of
Portland cement, silica sand and active chemicals, mixed with water at 3 parts powder to
1 part water or in proportions recommended by manufacturer to achieve full coverage
with application method used. Application rate: 2.0 Ib/sq yd (1.09 kg/sq m).

Dry Pack Joint Compound: Dry pack consistency mixture of Crystalline Waterproofing
Powder ; proprietary compound of Portland cement, silica sand and active chemicals;
and water at 6 parts powder to 1 part water or in proportions recommended by
manufacturer.
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3.0 EXECUTION

3.1 MANUFACTURERS INSTRUCTIONS
A Compliance: Comply with manufacturer's product data regarding installation, including
technical bulletins, product catalogue, installation instructions and product packaging
labels.

3.2 PRODUCT CONDITIONS
A Reinforcement: All reinforcement shall be rib deformed bar in accordance with applicable
standards. Exposed concrete decks (joint free) shall contain sufficient reinforcement to
minimize thermal movement and control cracking.

2 Setting Time and Strength: Some retardation of set may occur when using admix
product.The amount of retardation will depend upon the concrete mix design, the
particular Admix product used, dosage rate of the Admix, temperature of the concrete
and climatic conditions. Concrete containing a admix product may develop higher
ultimate stengths than plain concrete. Conduct trial mixes under project conditions to
determine setting time and strength of concrete. Consult with manufacturer or
manufacturer’s representative regarding concrete mix design, project conditions and
proper dosage rate.

3 Weather Conditions: For mixing, transporting and placing concrete under conditions of
high temperature or low temperature follow concrete practices as referred to in ACI
305R-77 (Hot Weather Concreting) and ACI 306R-78 (Cold Weather Concreting). For
flatwork being placed in either hot, dry or windy conditions use of monomolecular film
(evaporation retardant) is recommended to control loss of bleed water.

3.3 APPLICATION
A General: Crystalline Admix shall be added to the concrete mix at time of batching.
Thorough blending of the Crystalline Admix throughout the concrete mix is essential for
correct performance of the product and, therefore, care should be taken to ensure that a
homogeneous mixture is obtained.

2 Concrete Batching & Mixing: Procedures for mixing will vary according to type of batch

plant operation and equipment.

A Ready Mix Plant-Dry Batching Operation: Add Crystalline Admix powder to drum
of ready-mix truck, then add 60% - 70% of required water along with 300 - 500 Ib.
(136- 227 kg) of aggregate. Mix the materials for 2 - 3 minutes to ensure that the
Admix is distributed evenly throughout the mix water. Add balance of materials to
the ready-mix truck and mix in accordance with standard batch practices.

2 Ready Mix Plant Central Mix Operation: Mix Crystalline Admix with water to form
a very thin slurry (e.g. 15 - 20 Ib. or 6.75 - 9 kg of powder mixed with 3 gal. or
13.6 liters of water). Pour the required amount of material in drum of ready-mix
truck. The aggregate, cement and water should be batched and mixed in the
plant in accordance with standard practices (taking into account the quantity of
water that has already been placed in the ready-mix truck). Pour the concrete
into the truck and mix for at least 5 minutes to ensure even distribution of the
Crystalline Admix throughout the concrete.

.3 Precast Batch Plant- Pan Type Mixer: Add Crystalline Admix to the rock and
sand, then mix thoroughly for 2 - 3 minutes before adding the cement and water.
The total concrete mass should be blended using standard practices.
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3 Construction and Cold Joints: One coat of Crystalline Waterproofing Powder slurry at a

rate of 2 Ib/sq yard is to be applied to the entire concrete substrate surface where the
existing and new concrete will interface. Allow slurry to set or dry. No curing is required.

4 For hydrostatic conditions also apply sealing strips at each construction joint by filling

grooves coinciding with construction joint.

A If grooves have not been preformed, at least 3/4 inch (19 mm) wide and
minimum 1 inch (25 mm) deep, saw cut and chip grooves to that dimension.

2 Apply specified slurry coat to slot at rate recommended by manufacturer.

3 Fill and form surfaces using specified dry pack repair compound while slurry coat
is still green, but after slurry coat has reached initial set.

4 Compact tightly using pneumatic packer or hammer and block.

3.4 CURING
A General: Concrete containing Crystalline Admix shall be moist cured in accordance with
ACI Reference 308, “Standard Practice for Curing Concrete”.

2 Curing Compounds: Curing compounds may be used in the event that project
requirements or conditions prevent moist curing. Curing compounds shall comply with
ASTM C-309.
3.5 PROTECTION
A Protection: Protect installed product and finished surfaces from damage during
construction.

3.6 FIELD QUALITY CONTROL
A Examination for Defects : Do not conceal Crystalline Admix treated concrete before it has
been observed by Departmental Representative, waterproofing manufacturer's
representative and other designated entities. Concrete shall be examined for structural
defects such as honeycombing, rock pockets, tie holes, faulty construction joints, cold
joints and cracks. Such defects to be repaired in accordance with manufacturer's repair

procedures.
2 Flood Testing for Suspended Slabs:

A Perform flood test on completed waterproofing installation before placement of
other construction.

2 Plug or dam drains and fill area with water to a depth of two inches (50 mm) or to
within 0.5 inch (12.5 mm) of top of waterproofing treatment.

3 Let water stand for 24 hours.

4 If leaks are discovered, make repairs and repeat test until no leaks are observed.

3.7 INTERACTION WITH OTHER MATERIALS
A Backfilling: Normal backfilling procedures may be used after concrete has been cured for
at least seven days. If backfill takes place within seven days after concrete placement,
then backfill material shall be moist so as not to draw moisture from the concrete. In no
event shall backfilling take place before concrete has gained sufficient strength to
withstand the applied load.

2 Grout, Cement Parge Coat, Plaster or Stucco: Because concrete containing Crystalline
Admix forms a relatively smooth surface and the resulting crystalline formation fills the
concrete pores thereby reducing suction characteristics of the concrete, it may be
necessary to use a suitable bonding agent for proper bonding of cementitious systems.
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3 Responsibility to Ensure Compatability: The manufacturer makes no representations or

warranties regarding compatibility of Crystalline treated concrete with coatings, plasters,
stuccos, tiles or other surface-applied materials. It shall be the responsibility of the
installer of the surface-applied material that is to be applied over the Crystalline treated
concrete, to take whatever measures are necessary, including testing, to ensure
acceptance by or adhesion to the waterproofing treatment.

END OF SECTION 07 16 16
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1.0 GENERAL
11 DOCUMENTS

A This Section of the Specifications forms part of the Contract Documents and is to be

read, interpreted and coordinated with all other parts.

1.2 REFERENCE STANDARDS

A ASTM C957, “Specification for High Solids Content, Cold Liquid-Applied Elastomeric

Waterproofing Membrane with Intergral Wearing Surface”.
1.3 SCOPE OF WORK

A Furnish all labour, material, equipment and services for the complete supply and
installation of waterproof traffic deck coating on stop of stair landing.

2 The work of this section shall include the supply and installation of a new waterproof
traffic deck coating to rooms as shown on the Drawings and room finish schedule
including:

- All necessary preparation of the deck surface to receive the coating including epoxy
mortar repairs of voids and rough surfaces in the concrete deck.

- Levelling rough surfaces prior to membrane application.

- Treating all cracks and construction joints; cold pour joints, panel joints, edge joints
and other joints as may be deemed necessary, after inspection of concrete
substrate, prior to full application of deck coating system.

- Supply and application of deck coating, including primer, reinforcement (if required),
elastomeric waterproof membrane, wearing course and top seal coat.

1.4 TRAFFIC CONTROL

A Provide adequate signage to route pedestrians and traffic around the designated work
area.

15 QUALITY ASSURANCE

A All materials used in this contract shall be of the highest quality and of the type specified.

2 All deck coating work shall be carried out by a specialist applicator, trained and licensed
by the coating manufacturer, who can substantiate with documented evidence,
successful installation of similar deck coating system over a minimum period of five (5)
years prior to award of this subcontract. Such evidence and manufacturer’s statement of
approval shall be submitted to the Consultant.

1.6 SAMPLES
A On the Consultant’s request, samples of materials shall be submitted for approval, prior

1.7

to commencing work concerned.

2 Submit two (2) samples, minimum 300 mm x 300 mm that are representative of finished
work.
SUBMITTALS
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A Submit to the Consultant the coating manufacturers’ product literature indicating product

information related to the specified requirements and the manufacturer’s detailed
installation specifications.

2 Submit written confirmation from the applicator and membrane manufacturer, attesting
that all surfaces have been inspected and found satisfactory to receive the coating.

3 Submit to the Consultant, at completion of installation, recommended maintenance
instructions for the waterproof traffic deck coating, for use by the Owner’s maintenance
staff. In particular, provide information on snow removal procedures (if applicable) which
will not invalidate the warranty.

1.8 PRODUCT DELIVERY, STORAGE AND HANDLING
A Deliver and store all materials in their original packaging in undamaged condition, sealed
with labels intact, having manufacturer’s name, brand, weight, CSA and other references
to accepted standards clearly shown.

2 Make all necessary arrangements with regard to delivery and storage on the site with the
Contractor and schedule deliveries accordingly. In general, deliver material as required
for installation and keep site storage to a minimum.

3 Protect materials from damage, weather and store in a dry place.

A4 Handle materials and equipment in strict accordance with manufacturer’s
recommendations. Damaged or deteriorated materials shall be promptly removed from
the site by the Contractor.

1.9 JOB CONDITIONS
A Conform to coating manufacturer’s requirements for minimum application temperatures
and humidity or to the requirements of this specification, whichever is more stringent.
Check surfaces and areas specified and shown to receive deck coating. Ensure
environmental and site conditions are suitable for application. Inspect surfaces for
acceptability of level, texture, moisture content, etc.

2 Report any unsatisfactory conditions and/or surface to the Consultant in writing. Starting
work shall imply acceptance of surfaces and conditions.

3 The work shall be laid out in a grid pattern to monitor application rate.

1.10 INSPECTION
A The Consultant may carry out inspection and testing of waterproof traffic deck coating
installations. The cost of this inspection will be borne by the Owner and shall not be
included in this section. Inspections and testing by the Consultant are for the sole benefit
of the Owner and shall not relieve the Contractor of their responsibility to maintain their
own quality assurance of the membrane supply and installation.

2 A water leakage test may be carried out by the Consultant on the coating system
installation.

1.11 GUARANTEE
A Submit a joint guarantee by the manufacturer and installer, in writing, in the name of the
Owner, that the waterproof traffic deck coating furnished and installed under this contract
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shall remain fully watertight and that the wearing surface and membrane layers shall
remain free from loss of bond, slip resistance and all defects for a period of five (5) years
from the date of certified Substantial Performance of the Project.

2 This written guarantee shall jointly and severally cover the performance of the coating
system, including immediate correction, at no expense to the Owner and at such time as
the Owner may designate, of any defects due to faulty materials or workmanship
appearing within five (5) years from the date of certified substantial performance of the
project.

2.0 PRODUCTS

2.1 MATERIALS
A The deck coating shall be a modified epoxy, modified epoxy-urethane or urethane system
designed for use on vehicular traffic decks. The full system shall provide a complete
waterproof membrane in accordance with CAN/CSA-S413 and as specified herein. The
wearing surface shall be slip resistant, resistant to abrasion due to vehicular traffic and
shall be ultra-violet light resistant. The coating shall be tear resistant and chemical
resistant to spillage of oil, gasoline, anti-freeze, battery acid, alkalis and salt water.

2 Pre-approved manufacturers and systems include:

- Kelmar TE FWC Il or Kelmar TE Traffic Deck System, by Technical Barrier Systems
Autogard Il system — Low Odor, by Neogard.

- Qualideck Qualipur by Advanced Polymer Technology

- The membrane shall have the following minium dry mil thickness excluding

aggregate:
Area Primer Membrane Intermediate Topcoat Total
Coat Thickness *
Room Areas 4-6 25 0 20 45

* The primer thickness shall not be included as part of the total membrane dry mil
thickness.

3 Primer, elastomeric waterproof membrane, sealants, wearing course, aggregate, top coat
and other associated materials shall be supplied or approved by the manufacturers for
the deck coating systems specified.

4 Caulking for cracks in concrete surface and joints to be two component self-levelling or
non-sag polyurethane sealant suitable for use on trafficked surfaces and compatible with
the membrane material. Select appropriate grade of caulking for application on sloped
and horizontal surfaces.

5 Patching materials for filling voids and rough surfaces shall be a premium grade, epoxy
mortar patching material. Approved products include:

- SikaPronto 11 as manufactured by Sika
- Concresive 1470 or 2020 Polymer Concrete System as manufactured by Master
Builders.
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For large rain damaged areas where deteriorated surfaces may be up to 0 to ¥ deep,
prepackaged rapid hardening cementitious products may be used. Approved products
include:

- Planitop 21 as manufactured by Mapei
- Emaco R300 Cl as manufactured by Masterbuilders

The membrane manufacturer shall provide confirmation of the compatibility of the
membrane material and the materials proposed to level the slab surface.

3.0 EXECUTION
3.1 PROTECTION

A No work by other trades is to be conducted in the prepared work area until the deck
coating is completed.

2 Protect adjacent surfaces from damage resulting from work of this trade. If necessary,
mask and/or cover adjacent surfaces, fixtures, equipment, etc. by suitable means.

3 Apply temporary protection on completed deck coating as required.

4 Provide and maintain all legal and necessary guards, railings and warning signs during
the execution of the work to fully protect all persons and Owner from loss, damage, death
or injury through the neglect or carelessness of the Contractor or the condition or
handling of equipment. Ensure that employees have WHMIS training for materials being
handled on site and that material safety data sheets for all materials being used are
available for use and inspection on site.

3.2 PREPARATION

A

Prepare all surfaces to receive deck membrane, including substrate joints, cracks, coves,
vents, pipes, etc. in accordance with manufacturer’s directions or as outlined in this
specification whichever is more stringent. Preparation of cracks and joints in the
concrete substrate shall be in accordance with manufacturer’s printed Contractor’s
Application Manual.

Surface preparation is required both before applying the epoxy and cementitious mortar
repairs, crack repairs, sealant application and before installing the waterproof membrane.
Prepare all concrete surfaces to receive traffic deck membrane by shot blast methods.
Remove all laitance, loosely adhered surface mortar, and contaminants to the satisfaction
of the Consultant and the deck membrane manufacturer. Prepare surfaces inaccessible
to the shot blast equipment by sandblasting.

Provide a smooth surface satisfactory for application of deck membrane in accordance
with membrane manufacturer’s direction or this specification whichever is more stringent.
Ensure that concrete surfaces are free from excessive surface pitting and honeycombing.
The prepared surface shall be sufficiently smooth to provide a uniform thickness of
membrane base coat without leaving visual high points in the base coat surface.

Remove fins, rough projections and any other irregularities which could puncture the
membrane or which exceed 1/8” (3 mm) in height. Repair all rough surfaces, voids,
pitting, honeycombing and depressions equal to or greater than 1/8” (3 mm) deep with an
epoxy mortar or pre-approved rapid setting cementitious mortar as described in Section
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2.1.5. Heavy broom finish or rough surfaces less than 1/8” (3 mm) in depth must be
smoothed by grinding or filled with epoxy mortar prior to applying the membrane base
coat. Rebuild joint nosings where required with epoxy mortar to provide uniform joint
width and alignment of joint.

5 Fill all voids and honeycombing at the base of perimeter walls with epoxy mortar prior to
applying cove bead sealant and waterproofing membrane.

.6 Apply epoxy patching materials in accordance with manufacturers instructions. Prior to
placing patching material, prepare the base concrete by sand blast or shot blast methods.
Remove all laitance, loosely adhered surface mortar and contaminants to the satisfaction
of the Consultant.

4 Install ¥2” x ¥2” (13 mm x 13 mm) cove bead at the junction of horizontal and vertical
surfaces (i.e., perimeter walls, curbs and columns). Use caulking materials which are
fully compatible with the selected membrane system.

.8 Ensure that all substrate surfaces are smooth, dry and firm. Remove any loose particles,
ridges, laitance, cracks, grease, asphalt, oil and other foreign matter which could prevent
adhesion of the deck membrane to the substrate or induce premature membrane failure.

9 Clean all exposed metal surface (pipes, sleeves, drains, vents, etc.). Remove paint, rust,
scale or any other foreign matter.

.10 Immediately prior to application of repair mortar or membrane remove all dust using oil
free compressed air.

3.3 INSTALLATION/APPLICATION
A Complete all work to Manufacturer’s written Contractor’'s Application Manual and the
Contract Documents. Where a conflict exists between the Contract Documents and the
Manufacturer’s instructions the more stringent criteria will apply.

2 Comply with the following environmental conditions or the Manufacturer’s specifications
whichever are more stringent.

- Do not schedule work if the forecast temperature is below 10 [IC or above 30[d
the time of application.

- Allow a minimum of 48 hours following rain for the deck to dry prior to the
application of the primer (exterior applications or interior decks that become wet).

- Provide ventilation as necessary to minimize concentration of fumes during
membrane application and curing.

3 Prime the entire deck surface in accordance with the manufacturers’ guidelines.

4 Apply the membrane base coat to a height of 4” (100 mm) above the deck surface on the
walls, columns and upstands.

5 Inspect the finished dry base coat. Grind fins or localized projection through the base
coat membrane. Remove all particles trapped in the base coat prior to installing the wear
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coats. Install an additional 25 mils of base coat over rough areas where high points in the
deck surface are visible.

.6 Immediately prior to application of wear coats remove all dust using oil free compressed
air.
v Install wear coat over the entire deck. The wear coat thickness and finish shall be in

accordance with Section 2.1.2 of this specification or in accordance with the
manufacturer’s application guidelines for minimum dry film thickness, whichever is more
stringent. Apply membrane wear coat to a height of 4” (100 mm) above the deck surface
on the walls, columns and upstands. Use masking tape to define top edge where
necessary.

.8 Install membrane thickness in accordance with the manufacturer’s printed specifications
for membrane subject to vehicular traffic. In no instance shall the total dry mil thickness
of the completed membrane, excluding aggregate, be less than specified.

9 Finished work shall match approved samples, be uniform in thickness, sheen, colour and
texture and be free from defects detrimental to appearance or performance.

.10 Install corners, pipe seals and flashing protrusions in membrane in accordance with
manufacturer’s details. Ensure that membrane terminations are completed in accordance
with manufacturer’s details. As a minimum requirement, provide a %" wide x ¥4” (6 mm x
6mm) deep saw cut where the membrane is terminated on a horizontal surface. Use
manufacturer’'s recommended procedures for installation in corners, drains and for
flashing protrusions.

3.4 FIELD QUALITY CONTROL
A Contractor shall perform measurements (cut test) in the presence of Engineer to measure
the specified dry film thickness of deck coating. The wet film thickness shall be measured
on a regular basis during the membrane application.

2 The completed installation shall have a minimum direct tensile bond strength to the
substrate and inter-layer adhesion of 1.55 MPa (225 psi) when 100 mm x 100 mm cured
areas are tested in accordance with CAN/CSA A23.2-6B. Testing of the membrane for
adhesion will be conducted by the Owner’s Consultant and paid for by the Owner. The
cost of repairing the bond test areas will be borne by the Contractor. Testing by the
Consultant will not relieve the Contractor of his responsibility to meet the requirements of
the Contract Documents. Repair all cut patches taken for inspection and testing
purposes.

3.5 ADJUST AND CLEAN
A Repair, remove and clean all drips or smears on exposed finished surfaces or surfaces to
be subsequently finished.

2 Protect all adjacent surfaces from damage due to deck coating operations.

3 As work proceeds and on completion, clean up and remove from the premises all rubbish
and surplus materials resulting from this work. Dispose of all waste materials in strict
accordance with all laws, bylaws and regulations governing the work.



Project No: R.062548.002 Section 07 18 16

Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC TRAFFIC DECK

THERMAL & MOISTURE PROTECTION WATERPROOF MEMBRANE PAGE 7

END OF SECTION 07 18 16
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1.0 GENERAL
11 RELATED REQUIREMENTS
A Architectural Concrete Section 03 33 00
1.2 ACTION AND INFORMAL SUBMITTALS

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

2 Product Data:

A Provide manufacturer's printed product literature, specifications and datasheets
illustrating products to be incorporated into project for specified products.

2 Provide two copies of Workplace Hazardous Materials Information System (WHMIS) -
Material Safety Data Sheets (MSDS) in accordance with Section 01 35 33 - Health and
Safety Requirements.

3 Manufacturer's Instructions:
A Provide manufacturer's installation instructions.
1.3 QUALITY ASSURANCE

A Do work in strict accordance with the manufacturer’s latest printed specifications and directions.

2 Perform coating work by an applicator approved by the coating manufacturer and experienced in
the specific type of water repellent coating installation. Submit proof of such experience and
manufacturer’s approval on the request of the Consultant.

3 Provide a sample panel of the coating application to the Consultant for both appearance and
water repellent acceptance. The approved sample shall form a standard for this project and
work of an inferior quality will be rejected. Start no large scale coating application until written
approval of this sample is given by the Consultant.

4 Sealer manufacturer: Inspect the substrate prior to commencement of Work and regularly
thereafter during application. Submit reports to the Consultant.

14 PRODUCT DELIVERY, STORAGE AND HANDLING

A Deliver and store material undamaged in original containers, with manufacturer labels and seals
intact.

2 Prevent damage to materials during handling and storage. Provide adequate protection against
freezing and excessive heat.

15 PROJECT CONDITIONS

A Review and examine the actual concrete masonry units specified for the project. Confirm
application rates, coverage and run-down with sealer manufacturer prior to bid submission.

2 Examine surfaces shown to receive treatment and report, in writing to the Consultant any
defects which might impair the application of the water repellent coating.

3 Commencement of work shall imply acceptance of surfaces and conditions.

2.0 PRODUCTS
2.1 MATERIALS

A Water Repellent Coating:

A clear penetrating water repellent for above grade concrete protection

2 low VOC (< 250 g/l)
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3 water-borne silane modified siloxane solutions
4 not to alter shade of the treated surface
5 solid concentration — as recommended by manufacturer based on desnity of concrete.

3.0 EXECUTION

3.1 PREPARATION
A Clean all surfaces to receive the coating thoroughly so as to have removed mortar spatter, job
dirt, laitance, or any other substance which would inhibit the penetration, adhesion, and long
term performance of the coating.

3.2 APPLICATION

A Allow a minimum drying time of 2 - 3 days after cleaning of the concrete before applying the
water repellent coating.

2 Try a small area in an inconspicuous area prior to application. Apply an initial light “mist” coat to
break surface tension.

3 Follow mist coat immediately with a uniform flood coat which allows just enough material to carry
a 4 inches run-down from the contact point.

4 Apply material in an overlapping pattern.
5 Apply a second coat of material if the specified run-down cannot be achieved with the first coat.

3.3 ADJUSTING AND CLEANING
A Remove waste and excess material off site both during and at completion of coating Work.
Repair and make good any defects to this application or any defects to any other Work caused
by this application.

END OF SECTION 07 19 00
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1.0 GENERAL
1.1 SECTION INCLUDES
A Insulation and moisture protection as indicated on the drawings and specified herein.
1.2 RELATED SECTIONS

A Rough Carpentry Minor Works Section 06 08 99

2 Finish Carpentry Section 06 20 00

3 Metal Wall Panels Section 07 42 13

A4 Modified Bituminous Membrane Roofing Section 07 52 00

5 Gypsum Board Assemblies Section 09 21 16

1.3 PRODUCT DELIVERY, STORAGE & HANDLING

A Materials shall be stored in a dry and protected area, off the ground, in original undamaged,

sealed container with manufacturer’s labels and seals in tact. Avoid freezing.
14 PROJECT CONDITIONS

A Review manufacturer's recommendations for ambient temperatures during and after application.

2 Report to general contractor in writing, defects of work prepared by other trades and
unsatisfactory site or environmental conditions.

3 Examine surfaces to ensure they are dry, clean, free of oil, grease, dirt, paint, mull scale or other
deleterious material that would impair bonding.

A4 Commencement of work shall imply acceptance of surfaces and conditions.

2.0 PRODUCTS

A Roof Insulation Polyisocyanurate: Thermal Resistance of R28 minimum of any point of the roof.
Shall conform to CAN/CGSB-51.26-M86 factory finished both sides with a nominal 2 Ib./t®
density, compressive strength of 140 Kpa (20 psi) minimum and meet ULC S704. Facers must
not have organic matter.

2 Wall Cladding Exterior Insulation: Mineral Wool Insulation, non-combustible to ULC CAN 4-
S114, zero falme spread and smoke development to ULC S102, 50 mm thick thermal resistance
of R8x minimum.

.3 Wall Assembly Batt: Mineral Wool Insulation. Comply Type 1 CAN/ULC - S702.

A4 Exterior insulation to foundations and underslab: below grade shall be closed cell Type 4
polystyrene insulation. Exterior insulation above grade shall either be protected with an asphalt
impregnated protection board.

3.0 EXECUTION
3.1 INSPECTION

A Ensure that surfaces to receive insulation are clean and free of obstructions.

2 Do not install insulation in framing until roofing is complete and the building is enclosed.
3.2 WORKMANSHIP

A Install insulation to maintain continuity of thermal protection to building elements and spaces.
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2 Install batt and rigid insulation to all other areas indicated on drawings to thickness shown.
3 Fit closely around electrical boxes, pipes, ducts, frames, joists, and other objects in or passing

through insulation.

3.3 INSTALLATION

A Batt insulation installation for interior wall
A Install batt insulation for acoustic separations so as to press on drywall over entire
surface area.
2 Cut and trim insulation neatly, to fit spaces. Use batts free of ripped backs and/or

edges. Butt edges and ends tightly.

2 Perimeter footing rigid installation
A Install insulation boards by mechanical fasteners to concrete footing.
2 Fasteners: Impale type, non-corrosive, perforated 50 x 50 mm cold rolled carbon steel

0.8 mm thick, fused to membrane, spindle of 2.5 mm diameter annealed steel, length to
suit insulation, 25 mm diameter washers of self locking type.

3 For insulation over waterproofing membrane, use only adhesion method. Do not
penetrate any below grade waterproofing.
A4 Extend insulation under floor slab for a minimum of 610 mm wide.
3 Semi-Rigid insulation installation for exterior wall
A Apply semi-rigid insulation at all other areas indicated on drawings to thickness shown.
Fasteners: mechanical fastened.
2 Fasteners: Impale type, non-corrosive, perforated 50 X 50 mm cold rolled carbon steel

0.8 mm thick, fused to membrane, spindle of 2.5 mm diameter annealed steel, length to
suit insulation, 25mm diameter washers of self locking type.

3 Butt joints tightly, offset vertical joints. Use insulation boards free from chipped or broken
edges.

4 Install material in accordance with manufacturer’s instructions.

A4 Roof insulation installation

A Apply adhesive to rigid insulation board at applied thickness as recommended by
manufacturer at all areas indicated on drawings.

2 Butt joints tightly, offset vertical joints. Use insulation boards free from chipped or
broken edges.

3 Install material in accordance with manufacturer's instructions.

3.5 CLEANING
A Remove waste and excess material off site at completion of application. Repair and make good
any defects to this application or any defects caused by this application.

END OF SECTION 07 21 00
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1.0 GENERAL
11 RELATED REQUIREMENTS
A Modified Bituminous Membrane Roofing Section 07 52 00
2 Thermal Insulation Section 07 21 00
3 Sheet Metal Flashing & Trim Section 07 62 00
4 Metal Doors and Frames Section 08 11 00
5 Windows Section 08 50 00
1.2 REFERENCES
A Canadian General Standards Board (CGSB)
A CAN/CGSB-19.13M-M87, Sealing Compound, One Component, Elastomeric Chemical
Curing.
2 CAN/CGSB-19.24M-M90, Multi-Component, Chemical Curing Sealing Compound.
3 CGSB 19-GP-14M-84, Sealing Compound, One Component, Butyl-Polyisobutylene
Polymer Base, Solvent Curing.
2 Sealant and Waterproofer's Institute - Sealant and Caulking Guide Specification.
1.3 SUBMITTALS
A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's printed product literature, specifications and datasheet and
include product characteristics, performance criteria, physical size, finish and limitations.
2 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 35
33 — Health Safety Requirements.
3 Quality Assurance Submittals: submit following in accordance with Section 01 45 00 - Quality
Control.
A Existing Substrate Condition: report deviations, as described in PART 3 -EXAMINATION
in writing to Departmental Representative.
2 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
3 Manufacturer's Instructions: submit manufacturer's installation instructions and special
handling criteria, installation sequence, and cleaning procedures.
14 QUALITY ASSURANCE
1 Quialifications:
A Applicator: company specializing in performing work of this section with minimum 5 years

documented experience with installation of air/vapour barrier systems.

2 Mock-Up:

A Construct mock-up in accordance with Section 01 45 00 - Quality Control.

2 Construct typical exterior wall panel, incorporating louvre and door frame, insulation,
illustrating materials interface and seals.

3 Locate in location as agreed to with Departmental Representative.

4 Mock-up may remain as part of finished work.
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5 Allow 72 hours for inspection of mock-up by Departmental Representative before

3

proceeding with air/vapour barrier Work.

Schedule site visits with Departmental Representative, to review Work, at stages listed:
A After delivery and storage of products, and when preparatory Work is complete, but
before installation begins.

2 Minimum twice during progress of Work at 25% and 60% complete.
3 Upon completion of Work, after cleaning is carried out, prior to cover up by other building
component.
15 DELIVERY STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
3 Avoid spillage: immediately notify Departmental Representative if spillage occurs and start clean
up procedures.
4 Clean spills and leave area as it was prior to spill.
1.6 WASTE MANAGEMENT AND DISPOSAL
A Separate waste materials for recycling in accordance with Section 01 74 19 - Waste Management
and Disposal.
2 Place materials defined as hazardous or toxic waste in designated containers.
3 Ensure emptied containers are sealed and stored safely for disposal away from children.
1.7 AMBIENT CONDITIONS
A Install solvent curing sealants and vapour release adhesive materials in open spaces with
ventilation.
2 Ventilate enclosed spaces in accordance with Section 01 51 00 - Temporary Utilities.
3 Maintain temperature and humidity recommended by materials manufactures before, during and
after installation.
1.8 SEQUENCING
A Sequence work in accordance with Section 01 32 16.07 - Construction Progress Schedules - Bar
(GANTT) Charts.
2 Sequence work to permit installation of materials in conjunction with related materials and seals.
1.9 WARRANTY
A For sealant and sheet materials the 12 months warranty period is extended to 24 months.
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2.0

PRODUCTS

2.1

SELF ADHESIVE MEMBRANE

A Membrane composed of high temperature grade SBS modified bitumen and a Tri-laminate woven

polyethylene face on the top surface. The self-adhesive bottom surface is protected by a silicone
release sheet.
Water Vapour transmission 202 g/m2 /24 hours/ASTM E96/B (Dessicant).
Dry Tensile Strength 41 1bf/182N MD, 29 Ibf/129N CD, ASTM D 828.
Average Dry Breaking Force 127 Ibf/565N MD, 91 Ibf/405N CD, ASTM D 5034.
Accelerated Aging, Pass, ICC-ES AC 48, 25 cycles.
Cycling and Elongation, Pass, ICC-ES AC48, 100 cycles at -29°C (20°F).
Application Temperature Minimum 5°C (41°F).
Flame Spread Index 0, Class A, ASTM E-84.
Smoke Developed 105, Class A, ASTM E-84.
Membrane thickness, Minimum 40 mil.
0 Air Permeance, Pass, ASTM E 2178 (Maximum 0.02 L/m2s @ 75Pa or 0.004 cfm/ftz @
1.57pcf) ASTM E 2357 — assembly, Pass.
A1 Criteria for Water Resistive Barriers, Pass, ICC-ES AV 38.
A2 Low Temp Flexibility, Pass, ICC-AC38/3.3.4.
A3 Peel-adhesion to Unprimed Plywood, PASS, ICC-ES AC48, Control 62 Ibf/ft-905N/m,

RPOO~NOUTDWN P

After 7 day water immersion 54 Ibf/ft-788N/m, After accelerated aging 72 Ibf/ft-
1051N/m, After UV exposure 77 Ibf/ft-1124N/m
14 Water Penetration Resistance around Nails, PASS, AAMA 711-05 and ASTM D 1970
modified.
2.2 SEALANTS
A Sealants in accordance with Section 07 92 10 - Joint Sealing.
2 Sealant compatible with membrane as recommended by the manufacturer:
A Silicone Sealant specifically for use with self-adhered membrane.
3 Primer: recommended by sealant manufacturer as appropriate to application.
4 Substrate Cleaner: non-corrosive type recommended by sealant manufacturer and compatible
with adjacent materials.
2.3 PRIMER
A Apply primer to gypsum wall board and concrete masonry unit according to manufacturer’s
specification. Ensure proper adhesion and compatibility to the membrane.
2.4 ACCESSORIES
A Provide mechanically fastened stainless steel termination bar with gumlip edge.
3.0 EXECUTION
3.1  MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 GENERAL
A Perform Work in accordance with Sealant and Waterproofer's Institute - Sealant and Caulking

Guide Specification requirements for materials.

Section 07 27 00.01
01/28/2016
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3.3 EXAMINATION
A Verify that surfaces and conditions are ready to accept work of this section.

2 Ensure surfaces are clean, dry, sound, smooth, continuous and comply with air barrier
manufacturer's requirements.

3 Report unsatisfactory conditions to Departmental Representative in writing.
4 Do not start work until deficiencies have been corrected.
A Beginning of Work implies acceptance of conditions.

3.4 PREPARATION
A All surfaces to receive the membrane must be thoroughly cleaned so as to have removed all
concrete spatter, job dirt, laitance, from release agents, curing compounds, or any other
substance which could inhibit the adhesion, and long term performance of the membrane.

2 All honeycombing in concrete shall be grouted flush prior to application of primer.

3 Apply primer as per manufacturer's recommendation to all surfaces to receive the membrane on
gypsum board or concrete masonry block substrate.

4 Prepare in accordance with manufacturer’s instructions.

5 Apply a horizontal membrane strip over vertical leg and fasteners of all horizontal cladding
supports. Seal top with mastic regular.

.6 Fill all joints or gaps wider than %" with galvanized steel sheet steel or wood backing and apply
12" strip of membrane over joints prior to application of the field membrane. Seal all side laps
without factory bitumen self-adhering edge and all top laps with mastic.

3.5 APPLICATIONS

A Apply in accordance with manufacturer’s instructions.

2 All joints within and between back up walls and window frames shall be sealed according to detail
drawings.

3 Ensure continuity of air barrier. Co-ordinate construction of roof/wall junction to maintain

continuity of air barrier from wall to roof. Co-ordinate with construction of exterior walls to maintain
continuity of air barrier between various exterior wall construction types.

4 Shingle laps to drain. Minimum side and end laps as per manufacturer’'s recommendation with a
minimum of 75mm.

5 Membrane should be adhered onto window frame section as per detail drawings.

.6 Lap and seal air barrier membrane over through-wall flashing at base of wall and at all horizontal
wall flashings.

7 Lap roof membrane flashing over air/vapour barrier membrane at parapets and seal.
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.8 Seal all through-wall equipment flanges with air barrier membrane flashing strips; apply mastic to
edges.
9 Seal all metal fabrication flanges with air/vapour barrier membrane flashing strips; apply mastic to
edges.

.10 Seal all horizontal drip flashings to air/vapour barrier membrane with minimum 150 mm strips of
membrane flashing applied horizontally; apply mastic to edges of flashing membrane.

3.6 CLEANING
A Proceed in accordance with Section 01 74 11 - Cleaning.

2 On completion and verification of performance of installation, remove surplus materials, excess
materials, rubbish, tools and equipment.

3.7 PROTECTION OF WORK

A Protect finished work in accordance with Section 01 61 00 - Common Product Requirements.
2 Do not permit adjacent work to damage work of this section.
3 Ensure finished work is protected from climatic conditions.

END OF SECTION 07 27 00.01
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1.0 GENERAL

11 SECTION INCLUDES
A Supply and install preformed metal cladding panels, including all necessary supporting structure, girts,
clips, flashings, sealants, gaskets, caulking and accessories to full extent shown on drawings and as
specified herein.

1.2 RELATED SECTIONS

A Rough Carpentry for Minor Works Section 06 08 99
2 Thermal Insulation Section 07 21 00
3 Air Barriers Section 07 27 00.01
A4 Sheet Metal Flashing and Trims Section 07 62 00
5 Joint Sealants Section 07 92 00
.6 Metal Doors & Frames Section 08 11 00
7 Windows Section 08 50 00
.8 Gypsum Board Assemblies Section 09 21 16

14 SUBMITTALS
A Submit 300 x 300 mm size sample of wall cladding material, of color and profile specified, in
accordance with Section 01 33 00 Submittal Procedures.

2 Submit product data or shop drawings in accordance with Section 01 33 00 showing the profiles of
preformed metal cladding units, and the detail of forming, jointing (gaskets if any), internal supports,
anchorages, trim, flashing and accessories. Show details of weatherproofing at edges, terminations
and penetrations of the metal cladding work. Show small scale layout and elevations of entire work.

3 Shop drawings to be designed and prepared under the supervision of a registered Professional
Engineer registered in British Columbia. All submitted shop drawings shall be sealed and signed by
the said Professional Engineer. The same Professional Engineer shall provide Model Schedule B and
Schedule C confirming the work is designed and installed in conformance with the structural design
criteria.

1.5 EXISTING CONDITIONS
A Before commencing erection, examine the structure carefully. Notify the Consultant of any defects
and have the base surfaces corrected as required. Do not work until corrective measures are taken.

2 Commencement of work signifies acceptance of all base surfaces.

1.6 WARRANTY
A The metal cladding installation and material shall be warranted against the penetration of rain, snow,
ice or environmental elements, to be rigid and safely able to withstand all wind and snow loads, not to
deflect, buckle, twist or pull away from fastenings over a period of two (2) years from the date of
Substantial Performance. Defects occurring within the two year warranty period shall be rectified at no
cost to the Owner.
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2.0 PRODUCTS

2.1 MATERIALS

A Exterior Cladding and Trim Materials
A Minimum 0.759mm (22ga) sheet steel.
2 Minimum 0.912mm (20ga) for flat stock sheet metal installed behind fixtuers or wall
penetration.
3 All exposed sheet metal or cladding material to be PVDF/Kynar finish or galvalume Plus finish

to match adjoining profile metal cladding.

2 Profile:
A MC1 — 102mm x 40mm Profiled Metal Cladding, Slate Blue (to match existing EGD
Administration Building), PVDF/Kynar finish.
2 MC2 — 2 2/3” x 7/8” Corrugated Metal Cladding Galvalume Plus AZ 180.

3 Assembly and Installation Accessories: Provide manufacturer's standard fasteners, brackets, clips,
anchoring devices, furring strips, spacers, flashings, closures, adhesives, joint sealers, expansion
joints and other components needed for a complete permanently weather proof installation. Use
materials which are non-corrosive, non-deteriorating, and compatible with the panel faces. All
exposed fasteners shall be painted to match siding panels.

A4 Trims and Custom Break Shapes: Provide trim components as part of the preformed metal cladding
work, including all flashing and collars, capping, seam covers, end stops and filler pieces, etc. Match
the material and finish of the exterior panels, thickness minimum 0.61 mm (22 ga).

5 Flashings: shall be of the same material and finish as metal cladding, thickness minimum 0.759 mm.
.6 Closure Strips: shall be of same material and finish as metal cladding, thickness minimum 0.759 mm.
7 Sealant: for metal cladding system with the colour to match adjoining surfaces, field applied around

all openings, and to side of all cladding. Sealant shall comply with Section 07 92 00.

.8 Z-Girt: Stainless steel, Thermally broken, adjustable with PVC spacers, composed of inner short
sections of angle and a continuous angle to the outside, tie together with a screw fastener.

9 Fasteners to have a minimum 2000hr salt spray rating.

2.2 PANEL FABRICATION
A Determine the section properties of the metal cladding panel systems in strict accordance with the
requirements of the National Building Code, BC Building Code; Canadian Structural Design Manual
including CSA S136, Design of Light Gauge Steel Structured Members.

2 Metal cladding panel systems shall withstand all live loads resulting from wind or a combination of
wind and temperature as defined in the National Building Code, BC Building Code without exceeding
the maximum working stress of 20,000 psi for steel members or the maximum deflection of 1/180th of
the span.

3 Form sections square, true and accurate to size, free of distortion and other defects detrimental to
appearance or performance.

A4 Provide resilient gaskets or spacers between metal components of panel assemblies, and between
panels, as required to eliminate metal-to-metal contact and movement noises in the completed work,
which might result from thermal or structural movements.
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3.0 EXECUTION

3.1 PREPARATION
A Wherever possible, take field measurements prior to completion of shop fabrication and finishing of
preformed metal cladding. Do not delay job progress; allow for trimming where final dimensions
cannot be established before fabrication.

3.2 INSTALLATION
A Comply with panel manufacturer's instructions and approved Engineered shop drawing for assembly,
installation and erection of preformed metal cladding.

2 Apply a coat of bituminous paint, concealed, on one or both surfaces wherever dissimilar metals
would otherwise be in contact. Use gasket fasteners where needed to eliminate the possibility of
corrosive or electrolytic action between metals.

3 Anchor component parts of the preformed metal cladding securely in place, providing for necessary
thermal and structural movement as recommended by manufacturer and as indicated on Engineered
Shop Drawings. Make corners square, surfaces true and straight in all planes and lines accurate to

profiles.

A4 Tolerances: Erect the Work plumb, level and true to line with tolerances not exceeding 6 mm in runs
of 6 m.

5 Install exterior corners, fillers and closure strips with individually formed and profiled work using

concealed fasteners.

.6 Install sealants for the preformed metal cladding work as indicated and as required for performance.
Comply with sealant manufacturer's instructions for installation and curing.

7 Install starter strips, backer plates, drip caps, outside custom corners and other trims and flashings,
as indicated on the drawings and as required to provide a complete and finished product.

.8 All flashing in contact with steel preformed metal cladding as herein described shall be steel and by
this trade, escept as noted otherwise.

.9 Isolate all dissimilar materials.

.10 Apply waterproof membrane between all members/supports for metal cladding connecting to back-up
structure and weather barrier. Ensure membrane projects 25 mm beyond all sides of every member
to provide a complete seal around fastenings.

A1 Do not install cladding in direct contact with lead or copper or in areas where run off from these metals
on to the cladding surface may occur.

3.3 CLEANING
A Clean exposed surfaces of preformed metal cladding work promptly after completion of installation.
Comply with recommendations of both the panel and coating manufacturers.

2 Clean up and remove from the site all surplus materials and rubbish resulting from the Work of this
Section.

END OF SECTION 07 42 13
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1.0 GENERAL

11 SUMMARY OF WORK
A Work of this section includes provision of a 2 ply torch applied SBS membrane over insulation
sheathing over steel deck.

1.2 RELATED REQUIREMENTS

A1 Rough Carpentry for Minor Works Section 06 08 99

2 Thermal Insulation Section 07 21 00

3 Air Barriers Section 07 27 00.01
A4 Sheet Metal Flashing and Trim Section 07 62 00

.5 Joint Sealants Section 07 92 00

.6 Gypsum Board Assemblies Section 09 21 16

1.3 REFERENCES
A ASTM International Inc.
A ASTM C1177/C1177M-08, Standard Specification for Glass Mat Gypsum Substrate for use

as Sheathing.
2 ASTM D 6164-05 Standard Specification for Styrene Butadiene Styrene (SBS) Modified
Bituminous Sheet Materials Using Polyester Reinforcements.

2 Canadian General Standards Board (CGSB)
1 CGSB 37-GP-9Ma-, Primer, Asphalt, Unfilled, for Asphalt Roofing, Dampproofing and
Waterproofing.

2 CGSB 37-GP-56M-80b (A1985), Membrane, Modified, Bituminous, Prefabricated, and
Reinforced for Roofing.

3 Roofing Contractors’ Association of British Columbia R.C.A.B.C. RGC Roofing Practices Manual,
guarantee standards.
4 Canadian Standards Association (CSA International)
1 CSA-A123.3-05, Asphalt Saturated Organic Roofing Felt.
2 CSA-A123.4-04, Asphalt for Constructing Built-Up Roof Coverings and Waterproofing
Systems.
3 CSA 0121-08, Douglas Fir Plywood.
4 CSA 0151-04, Canadian Softwood Plywood.
5 Factory Mutual (FM Global)
A1 FM Approvals - Roofing Products.
.6 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
7 Underwriters Laboratories' of Canada (ULC)
A CAN/ULC-S704-03, Standard for Thermal Insulation, Polyurethane and Polyisocyanurate

Boards, Faced.
1.4 ADMINISTRATIVE REQUIREMENTS
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A1 Convene pre-installation meeting two week prior to beginning waterproofing Work, with roofing

contractor's representative, membrane manufacturer’s representative, and Departmental
Representative in accordance with Section 01 32 16.07 - Construction Progress Schedules - Bar
(GANTT) Chart to:

A Verify project requirements.

2 Review installation and substrate conditions.

3 Co-ordination with other building subtrades.

4 Review installation instructions and warranty requirements.

15 ACTION AND INFORMATIONAL SUBMITTALS

A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
1 Provide two copies of most recent technical roofing components data sheets describing

materials' physical properties and include product characteristics, performance criteria,
physical size, finish and limitations.

2 Provide two copies of WHMIS MSDS in accordance with Section 01 35 33 - Health and
Safety Requirements, and indicate VOC content for primers.

.3 Provide shop drawings:
A Indicate flashing, control joints and tapered insulation details.
2 Provide layout for tapered insulation.

1.6 QUALITY ASSURANCE

1 Installer qualifications: company or person specializing in application of modified bituminous roofing
systems with minimum 5 years’ experience.
2 Inspection Authority:
A Selected from RCABC Approved list of Roofing Inspectors.
2 The presence of an Inspector shall in no way excuse the Contractor from performing the
Work in accordance with the contract Documents and keeping with the best practices of
the trades.
3 The Inspector will not be responsible for or have control or charge over safety precautions

and programs required for the Work in accordance with the applicable construction safety
legislation, other regulations or general construction practice, the acts or omissions of the
contractor, his subcontractors or their agents, employees or other persons performing any
of the Work.

4 The Contractor shall inform the Inspection Agency seven (7) days prior to commencement
of work.

1.7 FIRE PROTECTION

1 Fire Extinguishers:
1 Maintain one cartridge operated type with shut-off nozzle, on roof per torch applicator,
within 6 m of torch applicator.
2 ULC labelled for A, B and C class protection.
2 Maintain fire watch for 1 hour after each day's roofing operations cease.

1.8 DELIVERY, STORAGE, AND HANDLING
A Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements.

2 Storage and Handling Requirements:
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A1 Safety: comply with requirements of Workplace Hazardous Materials Information System

(WHMIS) regarding use, handling, storage, and disposal of asphalt, sealing compounds,
primers and caulking materials.

Provide and maintain dry, off-ground weatherproof storage.

Store rolls of membrane in upright position. Store membrane rolls with salvage edge up.
Remove only in quantities required for same day use.

Place plywood runways over completed Work to enable movement of material and other
traffic.

Store sealants at +5 degrees C minimum.

Store insulation protected from daylight and weather and deleterious materials.

ahwiv

No

3 Packaging Waste Management: remove for reuse and return by manufacturer of packaging

materials in accordance with Section 01 74 19 - Waste Management and Disposal.

1.9 SITE CONDITIONS
A Ambient Conditions
A Do not install roofing when temperature remains below -18 degrees C for torch application,
or -5 degrees C for mop application.
2 Minimum temperature for solvent-based adhesive is -5 degrees C.
2 Install roofing on dry deck, free of snow and ice, use only dry materials and apply only during
weather that will not introduce moisture into roofing system.
1.10 WARRANTY
1 Upon completion of work, this Contractor shall furnish Owners with a 10-YEAR R.C.A.B.C. Roof
Star Guarantee on all work of this section.
2 Provide for inspection in accordance with specifications and with R.C.A.B.C. Standards. Inspection
fees shall be included in this contract.
.3 Upon Total Performance of the Contract submit a Ten (10) year Labour and Materials Warranty
issued by the manufacturer of the roofing membrane.
2.0 PRODUCTS
2.1 PERFORMANCE CRITERIA
1 Compatibility between components of roofing system is essential. Provide written declaration to
Departmental Representative stating that materials and components, as assembled in system,
meet this requirement.
2.2 DECK COVERING
1 Gypsum board sheathing: to ASTM C1177/C1177 M-08 Standard 15.9 mm thick Glass Mat
Gypsum Sheathing.
2.3 DECK PRIMER
A Asphalt primer: to CGSB 37-GP-9Ma.
2.4 VAPOUR RETARDER

A1 Base sheet vapour retarder: to CGSB 37-GP-56M, Styrene-Butadiene-Styrene (SBS) elastomeric
polymer, prefabricated sheet, polyester reinforcement, weighing 180 g/mz2.
A Top and bottom surfaces: sanded/thermofusible.
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2.5 MEMBRANE

A1 Base sheet: to CGSB 37-GP-56M polyester fibres to ASTM D 6164.

A1 Styrene-Butadiene-Styrene (SBS) elastomeric polymer prefabricated sheet, polyester
reinforcement, having nominal weight of 180 g/mz.

2 Type 1, torch on.

3 Grade 1 - standard service.

4 Top and bottom surfaces:
A Thermofusible.

5 Base sheet membrane properties: to CGSB 37-GP-56M.
A Strain energy (longitudinal/transversal): 9.0/7.0 kN/m.
2 Breaking strength (longitudinal/transversal): 17.0/18.0 N/5 cm.
3 Ultimate elongation (longitudinal/transversal): 60/70.
4 Tear resistance: 85 N.

Cold bending at -30 degrees C: no cracking.
Softening point: 6 110 degrees C.
Static puncture resistance: > 400.
Dimensional Stability: -0.3 / 0.3 %.

LC certification: Class A.

Co~No WU
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2 Cap sheet membrane: to CGSB 37-GP-56M polyester fibres to ASTM D 6164.
A Styrene-Butadiene-Styrene (SBS) elastomeric polymer, prefabricated sheet,
polyester reinforcement, having nominal weight of 250 g/m=.
2 Type 1, torched on.
.3 Class A-granule surfaced.
A1 Colour for granular surface: red
Grade 1-standard service
Bottom surface: thermofusible.
Cap sheet membrane properties: to CGSB 37-GP-56M.

o u s

A Strain energy (longitudinal/transversal): 13.0/10.0kN/m.
2 Breaking strength (longitudinal/transversal): 25.0/16.0 kN/m.
.3 Ultimate elongation (longitudinal/transversal): 63/73 60/65 %.
A4 Tear resistance: 80 N.
5 Cold bending at -30 degrees C: No cracking.
.6 Softening point: 6 110 degrees C.
7 Static puncture resistance: > 400 370 .
.8 Dimensional Stability: -0.2 /0.2 %.
v ULC certification: Class A.
2.6 OVERLAY BOARD
A Overlay Board: 6mm thick asphalt impregnated fiberboard.
1 Install over insulation to provide torch safe surface.
2.7 BITUMEN
1 Asphalt: to CAN/CSA A123.4 ASTM D 312, Type 2 3.
2.7 POLYISOCYANURATE INSULATION
A Typical flatboard polyisocyanurate foam to ULC S704, Minimum 4 '2” thick equivalent to thermal
resistance of R28, at any point of the roof. Refer to Section 07 21 00 Thermal Consultation.
2 Create cricket as shown on drawing.

3 Tapered insulation to create slope as shown on drawing.
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2.8 SEALERS
A1 Sealing compound: rubber asphalt type.

2 Caulking - see Section 07 92 00 - Joint Sealants.

2.9 WALKWAYS
A1 Walkways to consist of one additional ply of cap sheet membrane. Colour to be different from field
membrane as selected by Departmental Representative.

2.10 CARPENTRY
A Refer to Section 06 08 99 - Rough Carpentry — For Minor Works.

2.11 FASTENERS
A Covering to steel deck: No. 10 flat head, self-tapping, Type A or AB, cadmium plated screws.
Recommend FM Approved screw and plate assemblies.

.2 Insulation to deck: coated insulation fasteners and galvanized plates must meet FM Approval for
wind uplift and corrosion resistance, as recommended by insulation manufacturer.

3.0 EXECUTION

3.1 QUALITY OF WORK
1 Do examination, preparation and roofing Work in accordance with Roofing Manufacturer's
Specification Manual and RCABC Roofing Specification Manual to meet specified Guarantee
standards, particularly for fire safety precautions.

2 Do priming in accordance with manufacturers written recommendations.

.3 The interface of the walls and roof assemblies will be fitted with durable rigid material providing
connection point for continuity of air barrier.

4 Assembly, component and material connections will be made in consideration of appropriate
design loads.

3.2 EXAMINATION OF ROOF DECKS

A Verification of Conditions:

A Inspect with Departmental Representative deck conditions including parapets, construction
joints, roof drains, plumbing vents and ventilation outlets to determine readiness to
proceed.

2 Evaluation and Assessment:

A Prior to beginning of work ensure:

A Decks are firm, straight, smooth, dry, free of snow, ice or frost, and swept clean of

dust and debris. Do not use calcium or salt for ice or snow removal.

2 Curbs have been built.
3 Roof drains have been installed at proper elevations relative to finished roof
surface.

4 Plywood and lumber nailer plates have been installed to deck, walls and parapets
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as indicated.
3 Do not install roofing materials during rain or snowfall.
3.3 PROTECTION OF IN-PLACE CONDITIONS
A Cover walls, walks and adjacent work where materials hoisted or used.
2 Use warning signs and barriers. Maintain in good order until completion of Work.
3 Clean off drips and smears of bituminous material immediately.
A4 Dispose of rain water off roof and away from face of building until roof drains or hoppers installed
and connected.
5 Protect roof from traffic and damage. Comply with precautions deemed necessary by Departmental
Representative.
.6 At end of each day's work or when stoppage occurs due to inclement weather, provide protection
for completed Work and materials out of storage.
7 Metal connectors and decking will be treated with rust proofing or galvanization.
3.4 DECK SHEATHING
1 Mechanically fasten to steel deck Gypsum Board Sheathing with screws to steel deck's upper rib
surfaces, spaced 400 mm on centre each way.
2 Place with long axis of each sheet transverse to steel deck ribs, with end joints staggered and fully

supported on ribs.

3.5 VAPOUR RETARDER

A

Install peel and stick continuous over installed gypsum sheathing. Extend up vertical surfaces as
shown and tie into air/vapour barrier as indicated or required.

3.6 CONVENTIONAL MEMBRANE ROOFING

A

2

Insulation: Refer to Section 07 21 00

Tapered insulation application:
A Install tapered insulation as second insulation layer, in accordance with shop drawings.
Stagger joints between layers 150 mm minimum.

Overlay Board:

1 Place boards in parallel rows with end joints staggered, mechanically fastened as per
manufacturer’s recommendation.

Base sheet application:

A Starting at low point of roof, perpendicular to slope, unroll base sheet, align and reroll from
both ends.

2 Unroll and torch base sheet onto substrate taking care not to burn membrane or its
reinforcement or substrate.

3 Lap sheets 75 mm minimum for side and 150 mm minimum for end laps.

4 Application to be free of blisters, wrinkles and fishmouths.
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5 Cap sheet application:
A Starting at low point on roof, perpendicular to slope, unroll cap sheet, align and reroll from
both ends.
2 Unroll and torch cap sheet onto base sheet taking care not to burn membrane or its
reinforcement.
3 Lap sheets 75 mm minimum for side laps and 150 mm minimum for end laps. Offset joints
in cap sheet 300 mm minimum from those in base sheet.
4 Application to be free of blisters, fishmouths and wrinkles.
5 Do membrane application in accordance with manufacturer's recommendations.
.6 Flashings:
1 Complete installation of flashing base sheet stripping prior to installing membrane cap
sheet.
2 Torch base and cap sheet onto substrate in 1 metre wide strips.
3 Lap flashing base sheet to membrane base sheet minimum 150 mm and seal by mopping

or torch welding.

4 Lap flashing cap sheet to membrane cap sheet 250 mm minimum and torch weld.
5 Provide 75 mm minimum side lap and seal.
.6 Properly secure flashings to their support, without sags, blisters, fishmouths or wrinkles.
7 Do work in accordance with Section 07 62 00 - Sheet Metal Flashing and Trim.
7 Roof penetrations:
1 Install roof drain pans, vent stack covers and other roof penetration flashings and seal to

membrane in accordance with manufacturer's recommendations and details.

3.7 WALKWAYS

A Install additional cap sheet in contrasting colour as walkway membrane in accordance with
manufacturer's instructions and as indicated.
1 Apply primer to cap sheet membrane and torch apply, ensuring selvage edge is removed.
2 Install concrete paver at cat ladder landing and foot path as indicated on roof plan. Level on

insulation pads, as indicated.

3.8 FIELD QUALITY CONTROL

1 Inspections:
1 Inspection and testing of roofing systems and application will be carried out by testing
laboratory designated by Departmental Representative.
2 Inspection will be carried out during the entire roof installation procedure.
3 Manufacturer’'s Representative to complete review of basesheet installation prior to cap
sheet installation.
4 Manufacturer’s Representative to complete review of cap sheet installation.

3.9 CLEANING
A Remove bituminous markings from finished surfaces.

2 In areas where finished surfaces are soiled caused by work of this section, consult manufacturer of
surfaces for cleaning advice and complying with their documented instructions.

3 Repair or replace defaced or disfigured finishes caused by work of this section.

4 Waste Management: separate waste materials for reuse and recycling in accordance with Section
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01 74 19 - Waste Management and Disposal.

A
2
3

Place materials defined as hazardous or toxic in designated containers.

Ensure emptied containers are sealed and stored safely.

Unused adhesive, sealant and asphalt materials must not be disposed of into sewer
system, into streams, lakes, onto ground or in other location where it will pose health or
environmental hazard.

Dispose of unused adhesive material at official hazardous material collections site
approved by Departmental Representative.

Dispose of unused sealant material at official hazardous material collections site approved
by Departmental Representative.

Divert unused gypsum materials from landfill to recycling facility as reviewed by
Departmental Representative.

END OF SECTION 07 52 00
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A1 Modified Bituminous Sheet Waterproofing Section 07 13 52
2 Air Barriers Section 07 27 00.01.
3 Metal Wall Panels Section 07 42 13
4 Modified Bituminous Membrane Roofing Section 07 52 00
1.2 REFERENCES
1 The Aluminum Association Inc. (AAI)
A1 AAI-Aluminum Sheet Metal Work in Building Construction-2002.
2 AAl DAF45-03, Designation System for Aluminum Finishes.
2 American Society for Testing and Materials International (ASTM)
1 ASTM A 653/A 653M-11, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
2 ASTM A 792/A 792M-10, Standard Specification for Steel Sheet, 55% Aluminum-Zinc
Alloy-Coated by the Hot-Dip Process.
.3 Roofing Contractors Association of B.C. (RCABC)
1 RGC Roofing Practice Manual.
4 Canadian General Standards Board (CGSB)
A1 CAN/CGSB-51.32-M77, Sheathing, Membrane, Breather Type.
5 Canadian Standards Association (CSA International)
1 CSA B111-1974(R2003), Wire Nails, Spikes and Staples.
7 Green Seal Environmental Standards
A Standard GS-03-93, Anti-Corrosive Paints.
2 Standard GS-11-97, Architectural Paints.
3 Standard GS-36-00, Commercial Adhesives.
.8 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
.9 British Columbia Sheet Metal Association (SMACNA-BC)
A Architectural Sheet Metal Manual- 6" Edition 2003.
1.3 SUBMITTALS
A1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's printed product literature for sheet metal flashing systems

materials, specifications and datasheet and include product characteristics, performance
criteria, physical size, finish and limitations.

2 Submit two copies WHMIS MSDS - Material Safety Data Sheets in accordance with
Section 01 35 33- - Health and Safety Requirements.
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3 Samples:
A1 Submit duplicate 50 x 50 mm samples of each type of sheet metal material, finishes and
colours.
A4 Quality assurance submittals: submit following in accordance with Section 01 45 00 - Quality
Control.
A1 Manufacturer's Instructions: submit manufacturer's installation instructions and special

handling criteria, installation sequence and cleaning procedures.

14 QUALITY ASSURANCE
A Pre-Installation Meetings: convene pre-installation meeting [one] week prior to beginning work of

this Section and, with contractor's representative , Departmental Representative in accordance with
Section 01 32 16.07 - Construction Progress Schedule - Bar (GANTT) Chart to:

A Verify project requirements.

2 Review installation and substrate conditions.

3 Co-ordination with other building sub trades.

4 Review manufacturer's installation instructions and warranty requirements.

2 Upon completion of work, this Contractor shall furnish Owners with a 5 year R.C.A.B.C. guarantee
work of this section.

3 Provide for inspection in accordance with specifications and Consultant’s Standards. Include
inspection fees in this contract. Inspection agency to be selected from R.C.A.B.C. approved list of

roofing inspectors.

1.5 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product

Requirements.

.2 Waste Management and Disposal:
A Separate waste materials for and recycling in accordance with Section 01 74 19 -

Waste Management and Disposal.

2.0 PRODUCTS

2.1 PRE-FINISHED SHEET METAL
A Zinc coated steel sheet: 0.91 mm (20ga) thickness, commercial quality to ASTM A 792, with Z275

designation zinc coating, finish enamel coated factory applied coating to CGSB 93-GP-3m Class
F29, color to match profiled metal panels as shown on drawing.

2.2 PREFINISHED ALUMINUM SHEET
1 Prefinished aluminum sheet: 0.81mm (20 gauge).

2.3 ACCESSORIES

A Isolation coating: alkali resistant bituminous paint.
2 Plastic cement: to CAN/CGSB 37.5.
A Maximum VOC limit 50 g/L to SCAQMD Rule 1168.
3 Underlay for metal flashing: asphalt laminated 3.6 to 4.5 kg kraft paper.

4 Sealants.
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A Maximum VOC limit 50 g/L to SCAQMD Rule 1168.
5 Cleats: of same material, and temper as sheet metal, minimum 50 mm wide. Thickness same as
sheet metal being secured.
.6 Fasteners: stainless steel, flat head roofing nails of length and thickness suitable for metal flashing
application.
v Washers: of same material as sheet metal, 1 mm thick with rubber packings.
.8 Touch-up paint: as recommended by prefinished material manufacturer.

A Maximum VOC limit 50 g/L to SCAQMD Rule 1113.

2.4 FABRICATION

A

5

Fabricate metal flashings and other sheet metal work in accordance with applicable RCABC and
SMACNA Standards. Guarantee standard as specified in 1.4 Quality Assurance.

Form pieces in 2400 mm maximum lengths.
1 Make allowance for expansion at joints.

Hem exposed edges on underside 12 mm.
A Mitre and seal corners with sealant.

Form sections square, true and accurate to size, free from distortion and other defects detrimental
to appearance or performance.

Apply isolation coating to metal surfaces to be embedded in concrete or mortar.

2.5 METAL FLASHINGS

A

Form flashings, copings and fascias to profiles indicated of galvanized steel as indicated on
drawings.

Caulk perimeter flashings with specified sealant where necessary to make a proper seal.

'S' Lock and caulk end joints in flashing. Provide standing seams with concealed clips at corners.
Hem exposed edges of flashing a minimum of 12.5 mm for rigidity.

Provide flashings with edges turned to form a drip. Make proper allowance for expansion and
contraction. Face clip flashings with concealed clips (600 mm) on centres.

Provide flashings at vents, chimneys and control joints.
Carry face metal down exterior face a minimum of 100 mm or as indicated on drawings.
Provide metal base and cap flashings to extend to within 25 mm of roof surface.

At vent stacks, install aluminum vent stacks and include for aluminum metal caps.
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3.0

EXECUTION

3.1

MANUFACTURER’S INSTRUCTIONS

A Compliance: comply with manufacturer's written recommendations, including product technical
bulletins, handling, storage and installation instructions, and datasheets.

3.2 INSTALLATION
A1 Install sheet metal work in accordance with R.C.A.B.C standards. Guarantee standard as per 1.4
Quality Assurance.
2 Use concealed fastenings except where approved before installation.
.3 Provide underlay under sheet metal.
A Secure in place and lap joints 100 mm.
4 Counterflash bituminous flashings at intersections of roof with vertical surfaces and curbs.
1 Flash joints using S-lock forming tight fit over hook strips.
5 Lock end joints and caulk with sealant.
.6 Install pans, where shown around items projecting through roof membrane.
3.3 CLEANING
1 Proceed in accordance with Section 01 74 11 - Cleaning.
2 On completion and verification of performance of installation, remove surplus materials, excess

materials, rubbish, tools and equipment.

.3 Leave work areas clean, free from grease, finger marks and stains.

END OF SECTION 07 62 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A

2

3

4

5

Concrete Unit Masonry Section 04 22 00
Gypsum Board Assemblies Section 09 21 16
Non-Structural Metal Framing Section 09 22 16
Mechanical Divisions 21-23

Electrical Communications/Electronics/Security Divisions 25-28

1.2 REFERENCES

A

2

Health Canada/Workplace Hazardous Materials Information System (WHMIS)

A Material Safety Data Sheets (MSDS).

Underwriter's Laboratories of Canada (CAN/ULC)

A CAN/ULC-S101 Fire Endurance Tests of Building Construction and Materials.

2 CAN/ULC-S102 Surface Burning Characteristics of Building Materials and Assemblies.
3 CAN/ULC-S115-07, Fire Tests of Fire stop Systems.

1.3 DEFINITIONS

A

Fire Stop Material: device intended to close off opening or penetration during fire or materials that
fill openings in wall or floor assembly where penetration is by cables, cable trays, conduits, ducts

and pipes and poke-through termination devices, including electrical outlet boxes along with their

means of support through wall or floor openings.

Single Component Fire Stop System: fire stop material that has Listed Systems Design and is used
individually without use of high temperature insulation or other materials to create fire stop system.

Multiple Component Fire Stop System: exact group of fire stop materials that are identified within
Listed Systems Design to create on site fire stop system.

Tightly Fitted; (ref: NBC 2010): penetrating items that are cast in place in buildings of

noncombustible construction or have "0" annular space in buildings of combustible construction.

A Words "tightly fitted" should ensure that integrity of fire separation is such that it
prevents passage of smoke and hot gases to unexposed side of fire separation.

14 SUBMITTALS

A

2

3

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

Product Data:

A Submit manufacturer's printed product literature, specifications and datasheet and
include product characteristics, performance criteria, physical size, finish and limitations.
2 Submit two copies of WHMIS MSDS - Material Safety Data Sheets in accordance with

Section 01 35 33 - Health and Safety Requirements.

Shop Drawings:

A Submit shop drawings to show location, proposed material, reinforcement, anchorage,
fastenings and method of installation for each type of firestop condition.

2 Construction details should accurately reflect actual job conditions.
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4 Quality assurance submittals: submit following in accordance with Section 01 45 00 - Quality
Control.
A Test reports: in accordance with CAN/ULC-S101 and CAN/ULC-S102.
A Submit certified test reports from approved independent testing laboratories,

indicating compliance of applied fire stopping with specifications for specified
performance characteristics and physical properties.

2 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.

3 Manufacturer's Instructions: submit manufacturer's installation instructions and special
handling criteria, installation sequence, and cleaning procedures.

4 Manufacturer's Field Reports: submit to manufacturer's written reports within 3 days of
review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY
CONTROL.

15 QUALITY ASSURANCE
1 Quialifications:
A Installer: company specializing in fire stopping installations with 5 years documented

experience and certified by manufacturer of firestop system.

2 Pre-Installation Meetings: convene pre-installation meeting two weeks prior to beginning work of
this Section, with contractor's representative and Departmental Representative in accordance with
Section 01 32 16.07 - Construction Progress Schedule - Bar (GANTT) Chart to:

A Verify project requirements.
2 Review installation and substrate conditions.
3 Co-ordination with other building sub trades.
4 Review manufacturer's installation instructions and warranty requirements.
3 Site Meetings: as part of Manufacturer's Services described in PART 3 - FIELD QUALITY
CONTROL, schedule site visits, to review Work, at stages listed.
A After delivery and storage of products, and when preparatory Work is complete, but
before installation begins.
2 Twice during progress of Work at 25% and 60% complete.
3 Upon completion of Work, after cleaning is carried out.

1.6 DELIVERY, STORAGE AND HANDLING
A Packing, shipping, handling and unloading:
1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common

Product Requirements.

2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
3 Deliver materials to the site in undamaged condition and in original unopened

containers, marked to indicate brand name, manufacturer, ULC markings.

2 Storage and Protection:
A Store materials in dry location and in accordance with manufacturer's recommendations
in clean, dry, well-ventilated area.
2 Replace defective or damaged materials with new.
3 Waste Management and Disposal:
A Separate waste materials for recycling in accordance with Section 01 74 19 -

Waste Management and Disposal.
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2.0 PRODUCTS

21 MATERIALS
A Fire stopping and smoke seal systems: in accordance with CAN-ULC-S115.

A Asbestos-free materials and systems capable of maintaining effective barrier against
flame, smoke and gases in compliance with requirements of CAN- ULC-S115 and not to
exceed opening sizes for which they are intended and conforming to specified special
requirements described in PART 3.

2 Fire stop system rating: 1 hour FRR, F rating.
2 Service penetration assemblies: systems tested to CAN-ULC-S115.
3 Service penetration fire stop components: certified by test laboratory to CAN-ULC-S115.
4 Fire-resistance rating of installed fire stopping assembly in accordance with NBC and BCBC 2012.
5 Fire stopping and smoke seals at openings intended for ease of re-entry such as cables:

elastomeric seal.

.6 Fire stopping and smoke seals at openings around penetrations for pipes, ductwork and other
mechanical items requiring sound and vibration control: elastomeric seal.

7 Primers: to manufacturer's recommendation for specific material, substrate, and end use.
.8 Water (if applicable): potable, clean and free from injurious amounts of deleterious substances.
.9 Damming and backup materials, supports and anchoring devices: to manufacturer's

recommendations, and in accordance with tested assembly being installed as acceptable to
authorities having jurisdiction.

.10 Sealants for vertical joints: non-sagging.

3.0 EXECUTION

3.1  MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheets.

3.2 PREPARATION

A Examine sizes and conditions of voids to be filled to establish correct thicknesses and installation of
materials.
A Ensure that substrates and surfaces are clean, dry and frost free.

2 Prepare surfaces in contact with fire stopping materials and smoke seals to manufacturer's
instructions.

3 Maintain insulation around pipes and ducts penetrating fire separation without interruption to

vapour barrier.

4 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; remove stains
on adjacent surfaces.
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3.3 INSTALLATION
A Install fire stopping and smoke seal material and components in accordance with manufacturer's
certified tested system listing.

2 Seal holes or voids made by through penetrations, poke-through termination devices, and
unpenetrated openings or joints to ensure continuity and integrity of fire separation are maintained.

3 Provide temporary forming as required and remove forming only after materials have gained
sufficient strength and after initial curing.

4 Tool or trowel exposed surfaces to neat finish.
5 Remove excess compound promptly as work progresses and upon completion.

3.4 SEQUENCES OF OPERATION

A Proceed with installation only when submittals have been reviewed by Departmental
Representative.

2 Install floor fire stopping before interior partition erections.

3 Mechanical pipe insulation: fire stop system component.
A Ensure pipe insulation installation precedes fire stopping.

3.5 FIELD QUALITY CONTROL
A Inspections: notify Departmental Representative when ready for inspection and prior to concealing
or enclosing fire stopping materials and service penetration assemblies.

2 Manufacturer's Field Services:
A Obtain written report from manufacturer verifying compliance of Work, in handling,
installing, applying, protecting and cleaning of product and submit Manufacturer's Field
Reports as described in PART 1 - SUBMITTALS.
2 Provide manufacturer's field services consisting of product use recommendations and
periodic site visits for inspection of product installation in accordance with
manufacturer's instructions.

3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.
3.6 FIRE STOP LABEL
A All fire stop penetrations shall be labeled. Labels shall be secured to surface directly on both sides
of fire stop penetration. Fire stop penetration labels shall include the following information.
A Name of installer.
2 Date of installation.
.3 Type of sealing system.
A Time duration of sealant.
3.7 CLEANING
A Proceed in accordance with Section 01 74 11 - Cleaning.
2 On completion and verification of performance of installation, remove surplus materials, excess

materials, rubbish, tools and equipment.
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3 Remove temporary dams after initial set of fire stopping and smoke seal materials.

3.8 SCHEDULE

A Fire stop and smoke seal at:

A Penetrations through fire-resistance rated masonry, concrete, and gypsum board

partitions and walls.
Top of fire-resistance rated masonry and gypsum board partitions.
Intersection of fire-resistance rated masonry and gypsum board partitions.
Control and sway joints in fire-resistance rated masonry and gypsum board partitions
and walls.
Penetrations through fire-resistance rated floor slabs, ceilings and roofs.
Openings and sleeves installed for future use through fire separations.
Around mechanical and electrical assemblies penetrating fire separations.
Rigid ducts: fire stopping to consist of bead of fire stopping material between retaining
angle and fire separation and between retaining angle and duct, on each side of fire
separation.

rwio
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END OF SECTION 07 84 00
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
.1 Brick Masonry Section 04 21 13
.2 Finish Carpentry Section 06 20 00
.3 Metal Wall Panels Section 07 42 13
.4 Sheet Metal Flashing and Trim Section 07 62 00
.5  Metal Doors and Frames Section 08 11 00
.6 Windows Section 08 50 00
.7 Glazing Section 08 80 50
.8  Gypsum Board Assemblies Section 09 21 16
.9 Resilient Floor for Minor Works Section 09 65 99
.10 Exterior Painting Section 09 91 13
.11 Interior Painting Section 09 92 13
.12 Mechanical Divisions 21-23
.13 Electrical Communications/Electronics/Security Divisions 25-28
1.2 REFERENCES
A American Society for Testing and Materials International, (ASTM)
A ASTM C 919- 12, Standard Practice for Use of Sealants in Acoustical Applications.
2 ASTM C920-11 Standard Specification for Elastomeric Joint Sealants
3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
1.3 SUBMITTALS
A Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
2 Manufacturer's product to describe.
A Caulking compound.
2 Primers.
3 Sealing compound, each type, including compatibility when different sealants are in
contact with each other.
3 Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
4 Submit duplicate samples of each type of material and colour.

5 Cured samples of exposed sealants for each color where required to match adjacent material.
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.6 Submit manufacturer's instructions in accordance with Section 01 33 00 - Submittal Procedures.
A Instructions to include installation instructions for each product used.
14 QUALITY ASSURANCE / MOCK-UPS

A Construct mock-up in accordance with Section 01 45 00 - Quality Control.

2 Construct mock-up to show location, size, shape and depth of joints complete with back-up
material, primer, caulking and sealant.

3 Mock-up will be used:
A To judge workmanship, substrate preparation, operation of equipment and material
application.
4 Location to be decided with Departmental Representative.
5 Allow 24 hours for inspection of mock-up by Departmental Representative before proceeding with

sealant work.

.6 When accepted, mock-up will demonstrate minimum standard of quality required for this Work.
Approved mock-up may remain as part of finished Work.

A Deliver, handle, store and protect materials in accordance with Section 01 61 00 - Common

2 Deliver and store materials in original wrappings and containers with manufacturer's seals and
labels, intact. Protect from freezing, moisture, water and contact with ground or floor.

15 DELIVERY, STORAGE & HANDLING
Product Requirements.
3 Upon completion of Work, after cleaning is carried out.
1.6 ENVIRONMENTAL REQUIREMENTS

A Environmental Limitations:

A Do not proceed with installation of joint sealants under following conditions:
.1 When ambient and substrate temperature conditions are outside limits permitted
by joint sealant manufacturer or are below 4.4 degrees C.
.2 When joint substrates are wet.

2 Joint-Width Conditions:

.1 Do not proceed with installation of joint sealants where joint widths are less than those
allowed by joint sealant manufacturer for applications indicated.

3 Joint-Substrate Conditions:

.1 Do not proceed with installation of joint sealants until contaminants capable of interfering
with adhesion are removed from joint substrates.

4 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding

use, handling, storage, and disposal of hazardous materials; and regarding labelling and provision
of Material Safety Data Sheets (MSDS) acceptable to Labour Canada.

5 Conform to manufacturer's recommended temperatures, relative humidity, and substrate moisture

content for application and curing of sealants including special conditions governing use.
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.6 Ventilate area of work as directed by Departmental Representative by use of approved portable
supply and exhaust fans.

2.0 PRODUCTS

2.1 SEALANT MATERIALS
A Do not use caulking that emits strong odours, contains toxic chemicals or is not certified as mould
resistant in air handling units.

2 When low toxicity caulks are not possible, confine usage to areas which offgas to exterior, are
contained behind air barriers, or are applied several months before occupancy to maximize offgas
time.

3 Where sealants are qualified with primers use only these primers.
4 Standard: For interior and exterior work unless otherwise specified, ensure compatibility of sealants
being used and other materials in contact with them, meet VOC level of 250 g/L for architectural

sealant.

2.2 SEALANT TYPE
A S-1:

ASTM C920, polyurethane or polysulfide.
Type M.

Class 25.

Grade NS.

Shore A hardness of 20-40.

uhwN ke

ASTM C920, polyurethane or polysulfide.
Type M.

Class 25.

Grade P.

Shore A hardness of 25-40.

aohwive

ASTM C920, polyurethane or polysulfide.

Type S.

Class 25, joint movement range of plus or minus 50 percent.
Grade NS.

Shore A hardness of 15-25.

Minimum elongation of 700 percent.

5,1 NIV I o)

o

ASTM C920, polyurethane or polysulfide.
Type M.

Class 25,

Grade NS.

Shore A hardness of 25-40.

R wWN R W

(03]

)
1

a

ASTM C920, polyurethane or polysulfide.
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ASTM C920, silicone, neutral cure.
Type S.

Class: Joint movement range of plus 100 percent to minus 50 percent.

Grade NS.
Shore A hardness of 15-20.
Minimum elongation of 1200 percent.

ASTM C920, silicone, neutral cure.
Type S.

Class 25.

Grade NS.

Shore A hardness of 25-30.
Structural glazing application.

ASTM C920, silicone, acetoxy cure.
Type S.

Class 25.

Grade NS.

Shore A hardness of 25-30.
Structural glazing application.

ASTM C920, silicone.

Type S.

Class 25.

Grade NS.

Shore A hardness of 25-30.
Non-yellowing, mildew resistant.

S-10:

Oohwihk

ASTM C920, coal tar extended fuel resistance polyurethane.
Type M/S.

Class 25.

Grade P/NS.

Shore A hardness of 15-20.

S-11:

ounhwivik

ASTM C920, polyurethane.
Type M/S.

Class 25.

Grade P/NS.

Shore A hardness of 35-50.
Structural glazing application.
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A2 S-12:
.1 ASTM C920, polyurethane.
.2 Type M/S.
.3 Class 25, joint movement range of plus or minus 50 percent.
4 Grade P/NS.
.5 Shore A hardness of 25-50.
2.3 CAULKING COMPOUND
A C-1: ASTM C834, acrylic latex.
2 C-2: One component acoustical caulking, non-drying, non hardening, synthetic rubber.
2.4 JOINT CLEANER

A Non-corrosive and non-staining type, compatible with joint forming materials and sealant

recommended by sealant manufacturer.
2 Primer: as recommended by manufacturer.
3.0 EXECUTION
3.1 PROTECTION

A Protect installed Work of other trades from staining or contamination.
3.2 SURFACE PREPARATION

A Examine joint sizes and conditions to establish correct depth to width relationship for installation of
backup materials and sealants.

2 Clean bonding joint surfaces of harmful matter substances including dust, rust, oil grease, and other
matter which may impair Work.

3 Do not apply sealants to joint surfaces treated with sealer, curing compound, water repellent, or
other coatings unless tests have been performed to ensure compatibility of materials. Remove
coatings as required.

4 Ensure joint surfaces are dry and frost free.

5 Prepare surfaces in accordance with manufacturer's directions.

3.3 PRIMING

A Where necessary to prevent staining, mask adjacent surfaces prior to priming and caulking.

2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately prior to
caulking.

3.4 BACKUP MATERIAL

A Apply bond breaker tape where required to manufacturer's instructions.

2 Install joint filler to achieve correct joint depth and shape, with approximately 30% compression.
3.5 MIXING

A

Mix materials in strict accordance with sealant manufacturer's instructions.
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3.6 APPLICATION
A Sealant.
A Apply sealant in accordance with manufacturer's written instructions and ASTM C919.
2 Mask edges of joint where irregular surface or sensitive joint border exists to provide
neat joint.

3 Apply sealant in continuous beads.

4 Apply sealant using gun with proper size nozzle.

5 Use sufficient pressure to fill voids and joints solid.

.6 Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags, air

pockets, embedded impurities.

7 Tool exposed surfaces before skinning begins to give slightly concave shape.
.8 Remove excess compound promptly as work progresses and upon completion.
2 Curing.
A Cure sealants in accordance with sealant manufacturer's instructions.
2 Do not cover up sealants until proper curing has taken place.
3 Cleanup.
A Clean adjacent surfaces immediately and leave Work neat and clean.
2 Remove excess and droppings, using recommended cleaners as work progresses.
3 Remove masking tape after initial set of sealant.

3.7 CLEANING
A Clean adjacent surfaces immediately and leave work clean and neat. Remove excess sealant and
droppings using recommended cleaners as work progresses. Remove masking after tooling of
joints.

3.8 LOCATIONS
A Exterior Building Joints, Horizontal and Vertical:
.1 Metal to Metal: Type S-1, S-2.
.2 Metal to Masonry or Stone: Type S-1.
.3 Masonry to Masonry or Stone: Type S-1.
.4 Threshold Setting Bed: Type S-1, S-3, S-4.
.5 Masonry Expansion and Control Joints: Type S-6

2 Metal Reglets and Flashings:
.1 Flashings to Wall: Type S-6.
.2 Metal to Metal: Type S-6.

3 Sanitary Joints:
.1 Pipe Penetrations: Type S-12.

4 Interior Caulking:
.1 Typical Narrow Joint 6mm, (1/4 inch) or less at Walls and Adjacent Components: Type C-1
and C-2.
.2 Perimeter of Doors, Windows, Access Panels which Adjoin Concrete or Exterior Walls: Types
C-1land C-2.
.3 Joints at Masonry Walls and Columns, Piers, Concrete Walls or Exterior Walls: Types C-1 and
C-2.

.4 Expose Isolation Joints at Top of Full Height Walls: Types C-1 and C-2.
Exposed Acoustical Joint at Sound Rated Partitions Type C-2.
Concealed Acoustic Sealant Types S-4, C-1 and C-2.

o U
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END OF SECTION 07 92 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

.1 Castin Place Concrete Section 03 30 00
.2 Brick Masonry Section 04 21 13
.3 Metal Fabrication Section 05 50 00
.4 Sheet Metal and Trim Section 07 62 00
.5 Joint Sealant Section 07 92 00

1.2 WORK INCLUDED
A The work shall consist of furnishing and installing waterproof expansion joints in accordance with
the details shown on the plans and the requirements of the specifications. Preformed sealant shall
be silicone pre-coated, preformed, pre-compressed, self-expanding, sealant system.

1.3 SUBMITTALS
A Submit the following according to Section 01 33 00 — Submittal Procedures.

2 Standard Submittal Package — Submit typical expansion joint drawing(s) indicating pertinent
dimensions, general construction, expansion joint opening dimensions and product information.

3 Submit 150mm long sample of each type of sealant system.

4 All products must be certified by independent laboratory test report to exceed the requirements of
curtain wall performance tests ASTM E330, E283-04, and E331. Product must meet or exceed
hurricane-force wind loading with no deflection at both positive and negative pressures up to 4954
Pascals—equal to 200 mph winds (ASTM E330-02-procedure A).

5 All products must be certified by independent laboratory test report to ASTM E90-09 and to meet or
exceed an STC 52 in STC 56 wall and OITC 38 rating in an OITC 38 wall.

.6 All products must be certified by independent laboratory test report to be free in composition of any
waxes or wax compounds using FTIR and DSC testing.

7 All products shall be certified in writing to be: a) capable of withstanding 150°F (65°C) for 3 hours
while compressed down to the minimum of movement capability dimension of the basis of design
product (-50% of nominal material size) without evidence of any bleeding of impregnation medium
from the material; and b) that the same material after the heat stability test and after first being
cooled to room temperature will subsequently self-expand to the maximum of movement capability
dimension of the basis-of-design product (+50% of nominal material size) within 24 hours at room
temperature 68°F (20°C).

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING
A Deliver products to site in Manufacturer’s original, intact, labeled containers. Handle and protect as
necessary to prevent damage or deterioration during shipment, handling and storage. Store in
accordance with manufacturer’s installation instructions.

15 QUALITY ASSURANCE
A The General Contractor will conduct a pre-construction meeting with all parties and trades involved
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in the treatment of work at and around expansion joints including, but not limited to, concrete,
masonry, and other finish trade subcontractors. All superintendents and foremen with responsibility
for oversight and setting of the joint gap must attend this meeting. The General Contractor is
responsible to coordinate and schedule all trades and ensure that all subcontractors understand
their responsibilities in relation to expansion joints and that their work cannot impede anticipated
structural movement at the expansion joints, or compromise the achievement of watertighness or
life safety at expansion joints in any way.

2 Warranty- Manufacturer’s standard warranty shall apply.

2.0 PRODUCTS

2.1 GENERAL
A Provide watertight, energy-efficient exterior joints in vertical-plane walls and above-grade horizontal
concrete platform. Locations are interfaces between new and old buildings at seismic structural
expansion joints.

2 Preformed sealant shall be silicone pre-coated, preformed, pre-compressed, self-expanding, sealant
system. Expanding foam to be cellular foam impregnated with a water-based, non-drying, 100%
acrylic dispersion. Seal shall combine factory-applied, low-modulus silicone and a backing of acrylic-
impregnated expanding foam into a unified hybrid sealant system.

3 Material shall be capable of movements of +50%, -50% (100% total) of nominal material size

4 Silicone external color facing to be factory-applied to the foam while it is partially pre-compressed to
a width greater than maximum joint extension and cured before final compression. When
compressed to final supplied dimension, a bellow(s) to handle movement must be created in the
silicone coating. Silicone coating color to be coordinated with typical building materials. Color to be
selected from manufacturer’s standard color.

5 Select the sealant system model appropriate to the movement and design requirements at each
joint location that meet the specification and details in drawings.

.6 Manufacturer’'s Checklist must be completed by expansion joint subcontractor and returned to
manufacturer at time of ordering material.

2.2 FABRICATION
A Sealant System must be supplied precompressed to less than the joint size, packaged in shrink-
wrapped lengths (sticks) with a mounting adhesive on one face.

2 Directional changes and terminations into horizontal plane surfaces to be provided by factory-
manufactured universal-90-degree single units containing minimum 300mm long leg and 150mm
long leg or custom leg on each side of the direction change or through field fabrication in strict
accordance with installation instructions.

3.0 EXECUTION

3.1 INSTALLATION
A Preparation of the work area:
A The contractor shall provide a properly formed and prepared expansion joint openings
constructed to the exact dimensions and elevations shown on manufacturer’s standard
system drawings or as shown on the contract drawings. Deviations from these dimensions
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will not be allowed without the written consent of the engineer of record.

2 The contractor shall clean the joint opening of all contaminants immediately prior to
installation of expansion joint system. Repair spalled, irregular or unsound joint surfaces
using accepted industry practices for repair of the substrates in question. Remove protruding
roughness to ensure joint sides are smooth. Ensure that there is sufficient depth to receive
the full depth of the size of the Sealant System being installed plus at least 6mm for the
application of corner beads. Refer to Manufacturers Installation Guide for detailed step-by-
step instructions.

3 No drilling, or screwing, or fasteners of any type are permitted to anchor the sealant system
into the substrate.

3.2 CLEANING

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

accordance with Section 01 74 11 - Cleaning.

3 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19 -
Waste Management and Disposal.

END OF SECTION 07 95 10
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1.0 GENERAL

1.1 RELATED REQUIREMENTS
1 Cast in Place Concrete Section 03 30 00

.2 Modified Bituminous Sheet Waterproofing Section 07 13 52
.3 Joint Sealants Section 07 92 00

1.2 WORKINCLUDED
A The work shall consist of furnishing and installing waterproof expansion joints in accordance with
the details shown on the plans and the requirements of the specifications. Preformed sealant shall
be silicone pre-coated, pre-compressed, self-expanding, sealant system.

1.3 SUBMITTALS
A Submit the following according to Section 01 33 00 — Submittal Procedures.

2 Standard Submittal Package — Submit typical expansion joint drawing(s) indicating pertinent
dimensions, general construction, expansion joint opening dimensions and product information.

3 Sample of material is required at time of submittal.

4 All products must be certified by independent laboratory test report to be free in composition of any
waxes or wax compounds using FTIR and DSC testing.

5 All products must be certified by independent laboratory test report to ASTM E90-09 and to meet or
exceed an STC 52 in STC 56 wall and OITC 38 rating in an OITC 38 wall.

.6 All products shall be certified in writing to be: a) capable of withstanding 150°F (65°C) for 3 hours
while compressed down to the minimum of movement capability dimension of the basis of design
product (-25% of nominal material size) without evidence of any bleeding of impregnation medium
from the material; and b) that the same material after the heat stability test and after first being
cooled to room temperature will subsequently self-expand to the maximum of movement capability
dimension of the basis-of-design product (+30% of nominal material size) within 24 hours at room
temperature 68°F (20°C).

14 PRODUCT DELIVERY, STORAGE AND HANDLING
A Deliver products to site in Manufacturer’s original, intact, labeled containers. Handle and protect as
necessary to prevent damage or deterioration during shipment, handling and storage. Store in
accordance with manufacturer’s installation instructions.

1.5 QUALITY ASSURANCE
A The General Contractor will conduct a pre-construction meeting with all parties and trades involved

in the treatment of work at and around expansion joints including, but not limited to, concrete,
waterproofing and other finish trade subcontractors. All superintendents and foremen with
responsibility for oversight and setting of the joint gap must attend this meeting. The General
Contractor is responsible to coordinate and schedule all trades and ensure that all subcontractors
understand their responsibilities in relation to expansion joints and that their work cannot impede
anticipated structural movement at the expansion joints, or compromise the achievement of
watertighness or life safety at expansion joints in any way.

2 Warranty- Manufacturer’s standard warranty shall apply.



Project No: R.062548.002 Section 07 95 20

Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC

THERMAL & MOISTURE PROTECTION BELOW GRADE EXPANSION JOINT PAGE 2

2.0 PRODUCTS

2.1 GENERAL
A Provide watertight expansion joint by the Systems for the seismic separations in below grade wall,
between the new building and existing basement or footings as indicated in drawings.

2 Sealant system shall be comprised of three components: 1) cellular polyurethane foam impregnated
with hydrophobic 100% acrylic, water-based emulsion, factory coated on both faces with water-
resistant silicone; 2) field-applied epoxy adhesive primer, 3) field-injected silicone sealant bands.

3 Material shall be capable as of movements of +30%, -25% (55% total) of nominal material size.
Standard sizes from 12mm to 300mm. Depth of seal as recommended by manufacturer or
customized as shown on details.

A4 Silicone coating to be water/moisture resistant silicone applied to the impregnated foam sealant at a
width greater than maximum allowable joint extension and which when cured and compressed will
form a bellows on two faces.

5 Sealant System to be installed into manufacturer’s standard field-applied epoxy adhesive.

.6 Sealant System is to be installed slightly recessed from the surface such that when the field-applied
injection band of silicone is installed between the substrates and the foam-and-silicone-bellows, the
system will be essentially flush with the substrate surface.

7 Select the sealant system model appropriate to the movement and design requirements at each joint
location that meet the project specification or as shown in drawing.

.8 Manufacturer’'s Checklist must be completed by expansion joint subcontractor and returned to
manufacturer at time of ordering material.

2.2 FABRICATION
A Sealant System must be supplied precompressed to less than the joint size, packaged in shrink-
wrapped lengths (sticks).

2 Directional changes and terminations into horizontal plane surfaces to be provided by factory-
manufactured universal-90-degree single units containing minimum 300mm long leg and 150mm
long leg or custom leg on each side of the direction change or through field fabrication in strict
accordance with installation instructions.

3.0 EXECUTION

3.1 INSTALLATION
A Preparation of the work area:

A The contractor shall provide properly formed and prepared expansion joint openings
constructed to the exact dimensions and elevations shown on manufacturer’s standard
system drawings or as shown on the contract drawings. Deviations from these dimensions
will not be allowed without the written consent of the engineer of record

2 The contractor shall clean the joint opening of all contaminants immediately prior to
installation of expansion joint system. Repair spalled, irregular or unsound joint surfaces
using accepted industry practices for repair of the substrates in question. Remove protruding
roughness to ensure joint sides are smooth. Ensure that there is sufficient depth to receive
the full depth of the size of the Sealant System being installed. Refer to Manufacturers
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Installation Guide for detailed step-by-step instructions.

3 No drilling, or screwing, or fasteners of any type are permitted to anchor the sealant system
into the substrate.

4 System to be installed by qualified sub-contractors only according to detailed published
installation procedures and/or in accordance with job-specific installation instructions of
manufacturer’s field technician.

3.2 CLEANING

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

accordance with Section 01 74 11 - Cleaning.

3 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19 -
Waste Management and Disposal.

END OF SECTION 07 95 20
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DOOR FRAME RATING | REMARKS LOCATION
Door Opening , o Glass , o Glass
No. W (mm) | H (mm) Type | Mat’l | Finish Type Type | Mat’l | Finish Type
100A 11253?0+ 3050 | D3 | HM | PTD - F1 | PSS | PTD - - #1#5: %8 | ELECTRICAL ROOM
100B 915 2134 D1 HM PTD - F1 PSS PTD - 1hr #1, #5, #7 | ELECRICAL ROOM
101 915 2134 | D1 | HM | PTD - FL | PSS | PTD - asmin | #1,#5,47 | SOUMUNCATION
102A 915 2134 D2 HM PTD WG P1 PSS PTD - - - STAIR 1
102B 915 2134 D1 HM PTD - F1 PSS PTD - - #1, #5,#7 | STAIR1
200A 112§§0+ 3050 D3 HM PTD - F1 PSS PTD - - #1, #6, #7 ELECTRICAL ROOM
200B 915 2134 D1 HM PTD - F1 PSS PTD - 45 min | #1, #4,#5 | ELECRICAL ROOM
200C 915 2134 D1 HM PTD - F1 PSS PTD - - #1, #5, #7 | ELECTRICAL ROOM
LEGEND Remarks
AL ALUMINUM #1 Refer Exterior Elevation drawings
CG CLEAR GLASS #2 Provide %" door undercut
FTG FROST FILMED TEMPERED GLASS #3 Refer detail drawings
ITG INSULATED TEMPERED GLASS UNIT #4 Insulated Acoustic Door with acoustic seal
HM HOLLOW METAL #5 Card access
PSS PRESSED STEEL FRAME #6 Oversized door with door casters to support weight of
door
PTD PAINT FINISH #7 Insulated Exterior Door
TG TEMPERED GLASS
WD SOLID CORE WOOD
WG GEORGIAN WIRED GLASS

STN

STAINED/CLEAR VARNISHED

END OF SECTION 08 06 10
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A Rough Carpentry for Minor Works Section 06 08 99
2 Finish Carpentry Section 06 20 00
3 Door Hardware Section 08 71 00
4 Glazing Section 08 80 50
5 Interior Painting Section 09 91 23

1.2 REFERENCES

A

Canadian General Standards Board (CGSB)

A CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.

2 CGSB 41-GP-19Ma-84, Rigid Vinyl Extrusions for Windows and Doors.

Canadian Standards Association (CSA International)

A CSA-G40.20-04/G40.21-04, General Requirements for Rolled or Welded Structural Quality
Steel/Structural Quality Steel.

2 CSA W59-03, Welded Steel Construction (Metal Arc Welding).

Canadian Steel Door Manufacturers' Association (CSDMA)

A CSDMA, Recommended Specifications for Commercial Steel Doors and Frames, 2000.

2 CSDMA, Selection and Usage Guide for Commercial Steel Doors, 1990.

National Fire Protection Association (NFPA)

A NFPA 80-2007, Standard for Fire Doors and Fire Windows.

2 NFPA 252-2012, Standard Methods of Fire Tests of Door Assemblies.

South Coast Air Quality Management District (SCAQMD), California State

A SCAQMD Rule 1113-04, Architectural Coatings.

2 SCAQMD Rule 1168-05, Adhesives and Sealants Applications.

Underwriters' Laboratories of Canada (ULC)

A CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and Pipe
Covering.

2 CAN/ULC-S702-09, Standard for Thermal Insulation, Mineral Fibre, for Buildings.

3 CAN/ULC-S704-03, Standard for Thermal Insulation, Polyurethane and Polyisocyanurate
Boards, Faced.

4 CAN4-S104-M80, Standard Method for Fire Tests of Door Assemblies.

5 CAN4-5S105-M85, Standard Specification for Fire Door Frames Meeting the Performance

Required by CAN4-S104.

13 SYSTEM DESCRIPTION

A

Design Requirements:

A Provide fire labeled frames for openings requiring fire protection ratings. Test products in
conformance with CAN4-S104, and listed by nationally recognized agency having factory
inspection services and to ULC fire protection rating.
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14 SUBMITTALS

A Provide shop drawings: in accordance with Section 01 33 00 - Submittal Procedures.

A Indicate each type of door, material, steel core thicknesses, mortises, reinforcements,
location of exposed fasteners, openings, glazed, arrangement of hardware and fire rating
and finishes.

2 Indicate each type frame material, core thickness, reinforcements, glazing stops, location
of anchors and exposed fastenings and finishes.

3 Include schedule identifying each unit, with door marks and numbers relating to numbering

on drawings and door schedule.

1.5 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements.

2 Waste Management and Disposal:
A Separate waste materials for recycling in accordance with Section 01 74 19 -
Waste Management and Disposal.

2.0 PRODUCTS

2.1 MATERIALS
A Hot dipped galvanized steel sheet: to ASTM A 653M, ZF75, minimum base steel thickness in
accordance with CSDMA Table 1 - Thickness for Component Parts.

2 Reinforcement to CSA G40.20/G40.21, Type 44W, coating designation to ASTM A 653M, ZF75.
3 Exterior and Interior Door and Window Frames: 16ga typical, 12ga for oversized door frame

2.2 DOOR CORE MATERIALS
A Honeycomb construction:
A Structural small cell, 24.5 mm maximum kraft paper 'honeycomb’, weight: 36.3 kg per ream
minimum, density: 16.5 kg/m3 minimum sanded to required thickness.

2 Stiffened: doors to be reinforced with 0.8mm (20 gauge) hat shaped steel stiffeners welded to
inside of face sheets. Stiffeners to be located a maximum 152mm (6”) on center and welded to face
sheet on 100mm(4”) centers. Areas between stiffeners to be filled with fiberglass insulation.

3 All exterior doors and acoustic doors are to be insulated.

4, Oversize double door at both SES and PHS to be constructed of hollow steel, vertically stiffened
with minimum of 0.91mm galvanized steel interlocking “z” or “top hat” shaped stiffeners welded at
150mm O/C. Weld front skin stiffeners offset to allow for 3mm clearance of bottom stiffeners. Weld
shaped stiffeners to back skin and mechanically interlock with top stiffeners. Form bottom stiffener
to fill full thickness of door. Depth of stiffener to be 41mm. Offset stiffener in door core a mimimum

of 75mm. Fill all voids with fibrous batt insulation.

2.3 ADHESIVES
A Honeycomb cores and steel components: heat resistant, spray grade, resin reinforced
neoprene/rubber (polychloroprene) based, low viscosity, contact cement.
A Adhesive: maximum VOC content 50 g/L to SCAQMD Rule 1168.

2 Lock-seam doors: fire resistant, resin reinforced polychloroprene, high viscosity, and
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sealant/adhesive.

2.4 PRIMER

A Touch-up prime CAN/CGSB-1.181.
A Maximum VOC limit 50 g/L to GC-03.
25 PAINT
A Field paint steel doors and frames in accordance with Sections 09 91 13 — Exterior Painting and

09 91 23 - Interior Painting. Protect weatherstrips from paint. Provide final finish free of scratches or
other blemishes.

A Maximum VOC emission level 50 g/L to GS-11 to SCAQMD Rule 1113.
2.6 ACCESSORIES
A Door silencers: single stud rubber/neoprene type.
2 Exterior and interior top and bottom caps: rigid polyvinylchloride extrusion conforming to CGSB 41-
GP-19Ma.
3 Fabricate glazing stops as formed channel, minimum 16 mm height, accurately fitted, butted at

corners and fastened to frame sections with counter-sunk oval head sheet metal screws.

4 Metallic paste filler: to manufacturer's standard.
5 Fire labels: metal riveted.
.6 Sealant:
A Maximum VOC limit 250 g/L to SCAQMD Rule 1168.

7 Glazing: Refer to Section 08 80 50.

.8 Make provisions for glazing as indicated and provide necessary glazing stops.
A Provide removable steel glazing beads for use with glazing tapes and
compounds and secured with countersunk stainless steel screws.
2 Design exterior glazing stops to be tamperproof.

2.7 FRAMES FABRICATION GENERAL

A Fabricate frames in accordance with CSDMA specifications.

2 Fabricate frames to profiles and maximum face sizes as indicated.

3 Interior frames: 1.2 mm welded type construction.

4 Blank, reinforce, drill and tap frames for mortised, templated hardware, and electronic hardware
using templates provided by finish hardware supplier. Reinforce frames for surface mounted
hardware.

5 Prepare frame for door silencers, 3 for single door, 2 at head for double door.

.6 Manufacturer's nameplates on frames and screens are not permitted.

7 Conceal fastenings except where exposed fastenings are indicated.
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.8 Provide factory-applied touch up primer at areas where zinc coating has been removed during
fabrication.

2.8 FRAME ANCHORAGE
A Provide appropriate anchorage to floor and wall construction.

2 Locate each wall anchor immediately above or below each hinge reinforcement on hinge jamb and
directly opposite on strike jamb.

3 Provide 2 anchors for rebate opening heights up to 1520 mm and 1 additional anchor for each
additional 760 mm of height or fraction thereof.

2.9 FRAMES: WELDED TYPE

A Welding in accordance with CSA W59.

2 Accurately mitre or mechanically joint frame product and securely weld on inside of profile.

3 Cope accurately and securely weld butt joints of mullions, transom bars, centre rails and sills.

4 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to uniform smooth
finish.

5 Securely attach floor anchors to inside of each jamb profile.

.6 Weld in 2 temporary jamb spreaders per frame to maintain proper alignment during shipment.

2.10 DOOR FABRICATION GENERAL
A Doors: swing type, flush, with provision for glass and/or louvre openings as indicated.

2 Fabricate doors with longitudinal edges welded. Seams: grind welded joints to a flat plane, fill with
metallic paste filler and sand to a uniform smooth finish.

3 Blank, reinforce, drill doors and tap for mortised, templated hardware and electronic hardware.

4 Factory prepare holes 12.7 mm diameter and larger except mounting and through-bolt holes, on
site, at time of hardware installation.

5 Reinforce doors where required, for surface mounted hardware. Provide flush steel top caps to
exterior doors. Provide inverted, recessed, spot welded channels to top and bottom of interior
doors.

.6 Provide factory-applied touch-up primer at areas where zinc coating has been removed during
fabrication.

7 Provide fire labelled doors for those openings requiring fire protection ratings, as scheduled. Test

such products in conformance with and list by nationally recognized agency having factory
inspection service and construct as detailed in Follow-Up Service Procedures/Factory Inspection
Manuals issued by listing agency to individual manufacturers.

.8 Manufacturer's nameplates on doors are not permitted.
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2.13 DOORS: HONEYCOMB CORE CONSTRUCTION

A

Form face sheets for exterior and interior doors from 1.2 mm sheet steel with honeycomb or
laminated under pressure to face sheets.

214 HOLLOW STEEL CONSTRUCTION

A Form face sheets for interior doors from 1.2mm sheet steel.

2 Reinforce doors with vertical stiffeners, securely welded to face sheets at 150 mm on centre
maximum.

3 Fill voids between stiffeners of interior doors with honeycomb core.

3.0 EXECUTION
3.1 MANUFACTURER’S INSTRUCTIONS
A Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 INSTALLATION GENERAL
A Install labelled steel fire rated doors and frames to NFPA 80 except where specified otherwise.
2 Install doors and frames to CSDMA Installation Guide.
3.3 FRAME INSTALLATION

A Set frames plumb, square, level and at correct elevation.

2 Secure anchorages and connections to adjacent construction.

3 Brace frames rigidly in position while building-in. Install temporary horizontal wood spreader at third
points of door opening to maintain frame width. Provide vertical support at centre of head for
openings over 1200 mm wide. Remove temporary spreaders after frames are built-in.

4 Make allowances for deflection of structure to ensure structural loads are not transmitted to frames.

5 Caulk perimeter of frames between frame and adjacent material.

.6 Maintain continuity of air barrier and vapour retarder.

3.4 DOOR INSTALLATION

A Install doors and hardware in accordance with hardware templates and manufacturer's instructions
and Section 08 71 00 - Door Hardware.

2 Provide even margins between doors and jambs and doors and finished floor and thresholds as
follows.

A Hinge side: 1.0 mm.
2 Latchside and head: 1.5 mm.
3 Finished floor: 13 mm.
3 Adjust operable parts for correct function.

Install window.
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3.5 FINISH REPAIRS

A Touch up with primer finishes damaged during installation.

2 Fill exposed frame anchors and surfaces with imperfections with metallic paste filler and sand to a

uniform smooth finish.

3.6 GLAZING
A Install glazing for doors and frames in accordance with Section 08 80 50 - Glazing.

END OF SECTION 08 11 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Concrete Unit Masonry Section 04 22 00

2 Brick Masonry Section 04 21 13

3 Thermal Insulation Section 07 21 00

4 Air Barriers Descriptive or Proprietary ~ Section 07 27 00.01

5 Metal Wall Panels Section 07 42 13
1.2 REFERENCES

A Aluminum Association (AA)

A Designation System for Aluminum Finishes (2003).

2 Canadian General Standards Board (CGSB)

A CAN/CGSB-1.40-97, Anticorrosive Structural Steel Alkyd Primer.

2 CAN/CGSB-79.1-M91, Insect Screens.

3 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source

Specific Standards

A SCAQMD Rule 1113-A2007, Architectural Coatings.

2 SCAQMD Rule 1168-A2005, Adhesives and Sealants Applications.

4 BC Energy Efficiency Act.

1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

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

3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of British Columbia, Canada.

2 Indicate materials and details in full size scale for head, jamb and sill, profiles of

components, interior and exterior trim junction between combination units elevations of
unit, anchorage details,location of isolation coating, description of related components and
exposed finishes fasteners, and caulking. Indicate location of manufacturer's nameplates.

4 Samples:
A AAMA/WDMA/CSA 101/1.S.2/A440.

5 Performance Requirement:
A Air Infiltration: The test specimen shall be tested in accordance with ASTM E 283 Standard
Test Method for Determining the Rate of Air Leakage Through Exterior Windows, Curtain
Walls, and Doors Under Specified Pressure Differences Across the Specimen. Air
infiltration rate shall not exceed 0.06 cfm/ft” (0.3 I/s m?) at a static air pressure differential of
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6.24 psf (300Pa).

2 Water Resistance (static): The test specimen shall be tested in accordance with ASTM E
331 Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors,
and Curtain Walls by Uniform Static Air Pressure Difference. There shall be no leakage at
a static air pressure differential of 12 psf (575 Pa) as defined in AAMA 501.

3 Uniform Load: ASTM E 330 Standard Test Method for Water Penetration of Exterior
Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference.
Requirements for this should be confirmed with the glazing systems structural engineer.

.6 Construction Waste Management:

A Submit project Waste Management Plan highlighting recycling and salvage requirements.
7 Low-Emitting Materials:

A Submit listing of sealants used in building, comply with VOC and chemical component limits

or restriction requirements.

14 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for windows for
incorporation into manual.
15 QUALITY ASSURANCE
A Certifications: product certificates signed by manufacturer certifying materials comply with specified
performance characteristics and criteria and physical requirements.
2 Manufacturer qualifications: company specializing in manufacturing the products specified in this
section with minimum 10 years documented experience.
1.6 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements and with manufacturer's written instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
A Store materials indoors in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
2 Store and protect windows from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,
padding, and packaging materials as specified in 01 74 19 — Waste Management and Disposal.
2.0 PRODUCTS
2.1 MATERIALS
A Materials: to AAMA/WDMA/CSA 101/1.S.2/A440 supplemented as follows:

2 All windows by same manufacturer.
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3 Sash: aluminum thermally broken.
4 Main frame: aluminum thermally broken.
5 Isolation coating: alkali resistant bituminous paint.
.6 Sealants: Refer to Section 07 92 00 Joint Sealants

2.2 WINDOW TYPE AND CLASSIFICATION

A1 Types:

A Fixed: with removable double glazing insulating glass.
2 Classification rating: to CSA-A440/A440.1.

A Air tightness: A3.

2 Water tightness: B7.

3 Wind load resistance: C5.

2.3 FABRICATION
A Fabricate in accordance with CSA-A440/A440.1 supplemented as follows:

2 Fabricate units square and true with maximum tolerance of plus or minus 1.5 mm for units with a
diagonal measurement of 1800 mm or less and plus or minus 3 mm for units with a diagonal
measurement over 1800 mm.

3 Face dimensions detailed are maximum permissible sizes.
4 Brace frames to maintain squareness and rigidity during shipment and installation.
5 Finish steel clips and reinforcement with shop coat primer to CAN/CGSB-1.40 380 g/m? zinc

coating to ASTM A 123/A 123M.

2.4 ALUMINUM FINISHES

A Finish exposed surfaces of aluminum components in accordance with Aluminum Association
Designation System for Aluminum Finishes.
A Clear anodic finish: designation AA-MI2C22A1, class 1, minimum 14.
25 ISOLATION COATING
A Primers: in accordance with manufacturer's recommendations for surface conditions.
A Primer: VOC limit 100 g/L maximum.
2 Isolate aluminum from following components, by means of isolation coating:
A Dissimilar metals except stainless steel, zinc, or white bronze of small area.
2 Concrete, mortar and masonry.
3 Wood.
2.6 GLAZING
A Glaze windows in accordance with AAMA/WDMA/CSA 101/1.S.2/A440.
A Refer to Section 08 80 50 for exterior insulated glass.

2.7 AIR BARRIER AND VAPOUR RETARDER
A Equip window frames with site installed air barrier and vapour retarder material for sealing to
building air barrier and vapour retarder as follows:
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A Material: identical to, or compatible with, building air barrier and vapour retarder materials
to provide required air tightness and vapour diffusion control throughout exterior envelope
assembly.
2 Material width: adequate to provide required air tightness and vapour diffusion control to

building air barrier and vapour retarder from interior.

3.0 EXECUTION

3.1 EXAMINATION
A Verification of Conditions: verify conditions of substrates previously installed under other Sections

or Contracts are acceptable for product installation in accordance with manufacturer's written

instructions.

A Visually inspect substrate in presence of Departmental Representative .

2 Inform Departmental Representative  of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied and after
receipt of written approval to proceed from Departmental Representative

3.2 INSTALLATION

A Window installation:
A Install in accordance with CSA A440.4
2 Arrange components to prevent abrupt variation in colour.
2 Sill installation:
A Install metal sills with uniform wash to exterior, level in length, straight in alignment with

plumb upstands and faces.

2 Cut sills to fit window opening.

3 Secure sills in place with anchoring devices located at ends joints of continuous sills and
evenly spaced 600 mm on centre in between.

4 Fasten expansion joint cover plates and drip deflectors with self-tapping stainless steel
screws.

5 Maintain 6 to 9 mm space between butt ends of continuous sills. For sills over 1200 mm in
length, maintain 3 to 6 mm space at each end.

3 Caulking:
A Seal joints between windows and window sills with sealant. Bed sill expansion joint cover

plates and drip deflectors in bedding compound. Caulk between sill upstand and
window-frame. Caulk butt joints in continuous sills.

2 Apply sealant in accordance with Section 07 92 00 - Joint Sealants. Conceal sealant within
window units except where exposed use is permitted by Departmental Representative.

3.3 CLEANING

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

accordance with Section 01 74 11 - Cleaning.

3 Waste Management 01 74 19 Waste Management and Disposal.
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3.4 PROTECTION
A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by window installation.

END OF SECTION 08 50 00
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1.0 GENERAL

11 RELATED REQUIREMENTS
A Finish Carpentry Section 06 20 00

2 Metal Doors & Frames Section 08 11 00
3 Electrical Division 26
4 Electronic Safety and Security Division 28

1.2 REFERENCES

A American National Standards Institute (ANSI) / Builders Hardware Manufacturers Association
(BHMA)

ANSI/BHMA A156.1- 2000, American National Standard for Butts and Hinges.
ANSI/BHMA A156.2- 2003, Bored and Preassembled Locks and Latches.
ANSI/BHMA A156.3- 2001, Exit Devices.
ANSI/BHMA A156.4- 2000, Door Controls - Closers.
ANSI/BHMA A156.5- 2001, Auxiliary Locks and Associated Products.
ANSI/BHMA A156.6- 2005, Architectural Door Trim.
ANSI/BHMA A156.8- 2005, Door Controls - Overhead Stops and Holders.
ANSI/BHMA A156.12- 2005, Interconnected Locks and Latches.
ANSI/BHMA A156.13- 2002, Mortise Locks and Latches Series 1000.

0 ANSI/BHMA A156.15- 2006, Release Devices - Closer Holder, Electromagnetic and
Electromechanical.

A1 ANSI/BHMA A156.16- 2002, Auxiliary Hardware.

A2 ANSI/BHMA A156.17- 2004, Self-closing Hinges and Pivots.

A3 ANSI/BHMA A156.18- 2006, Materials and Finishes.

14 ANSI/BHMA A156.20- 2006, Strap and Tee Hinges and Hasps.

RPooNOURMWN R

2 Canadian Steel Door and Frame Manufacturers' Association (CSDMA)

A CSDMA Recommended Dimensional Standards for Commercial Steel Doors and Frames
- 2009.
1.3 HARDWARE/SECURITY COORDINATION

A Prior to preparation and submittal of hardware list, door hardware supplier’s hardware consultant
shall arrange a coordination meeting with the following attendees:
A Hardware supplier's hardware consultant.
2 Facility’s Building Maintenance Manager.
3 Departmental Representative.
4 General Contractor.

2 The final door hardware lists shall reflect all decisions made at said coordination meeting.

14 ACTION & INFORMAL SUBMITTALS

A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for door

hardware and include product characteristics, performance criteria, physical size, finish
and limitations.
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3 Samples:
A Submit for review and acceptance of each unit.
2 Samples will be returned for inclusion into work.
3 Identify each sample by label indicating applicable specification paragraph number, brand
name and number, finish and hardware package number.
4 After approval samples will be returned for incorporation in Work.
4 Hardware List:
A Submit contract hardware list.
2 Indicate specified hardware, including make, model, material, function, size, finish and

other pertinent information.

5 Test Reports: certified test reports showing compliance with specified performance characteristics
and physical properties.

.6 Manufacturer's Instructions: submit manufacturer's installation instructions.
15 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00 - Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for door hardware for
incorporation into manual.
1.6  MAINTENANCE MATERIALS SUBMITTALS
A Extra Stock Materials:
A Supply maintenance materials in accordance with Section 01 78 00 - Closeout
Submittals.
2 Tools:
A Supply 2 sets of wrenches for door closers, locksets, and fire exit hardware.
1.7 QUALITY ASSURANCE
A Regulatory Requirements:
A Hardware for doors in fire separations and exit doors certified by a Canadian Certification
Organization accredited by Standards Council of Canada.
2 Certificates: product certificates signed by manufacturer certifying materials comply with specified
performance characteristics and criteria and physical requirements.
1.8 DELIVERY, STORAGE & HANDLING

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

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

3 Package items of hardware including fastenings, separately or in like groups of hardware, label
each package as to item definition and location.

4 Storage and Handling Requirements:
A Store materials off ground indoors in dry location and in accordance with
manufacturer's recommendations in clean, dry, well-ventilated area.
2 Store and protect door hardware from nicks, scratches, and blemishes.
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3 Protect prefinished surfaces with wrapping strippable coating.
4 Replace defective or damaged materials with new.
5 Packaging Waste Management: remove for reuse and return by manufacturer of packaging

materials as specified in Construction Waste Management Plan in accordance with Section
01 74 19 - Waste Management and Disposal

1.9 REDUNDANT LOCKSETS
A Where existing and other lock-bearing devices are to be removed and disposed of: turn-over to
Departmental Representative and obtain receipt. In order to maintain building keying security, no
existing locksets are to be removed from building.

2.0 PRODUCTS

2.1 HARDWARE ITEMS
A Use one manufacturer's products only for similar items.

2.2 DOOR HARDWARE
A Locks and latches:
A Mortise locks and latches: to ANSI/BHMA A156.13, series 1000 mortise lock, grade 1,
designed for function and keyed as stated in Hardware Schedule.

2 Lever handles: plain 64mm x 114mm x 51mm design.
3 Roses: round
4 Normal strikes: box type, lip projection not beyond jamb.
5 Cylinders: key into keying system as noted as directed.
.6 Finished to 652, 626 & 630.
7 6 pin ( or7) tumbler keying to Maintenance’s Master System.
2 Butts and hinges:
A Butts and hinges: to ANSI/BHMA A156.1, designated by letter A and numeral identifiers,
followed by size and finish, listed in Hardware Schedule.
3 Exit devices: to ANSI/BHMA A156.3, type & function as listed, grade (1)
A Aucxiliary items: door coordinator.
A4 Door Closers and Accessories:
A Door controls (closers): to ANSI/BHMA A156.4, listed in Hardware Schedule, multi-sized
sized 1 to though 6 in accordance with ANSI/BHMA A156.4, table A1, finished to 689.
2 Door controls - overhead holders: to ANSI/BHMA A156.8, designated by letter C and
numeral identifiers listed in Hardware Schedule, finished to 626.
3 Closer/holder release devices: to ANSI/BHMA listed in hardware schedule, finished to 689.
4 Door co-ordinator: surface for pairs of doors with overlapping astragal.
5 Magnetic holder floor or wall mounted release on fire alarm: finished to 689.
5 Auxiliary locks and associated products: to ANSI/BHMA A156.5, numeral identifiers listed in
Hardware Schedule, finished to 626.
A Cylinders: type as listed, finished to 626, for installation in deadlocks provided with special
doors as listed in Hardware Schedule. Key into keying system [as noted] [as directed].
.6 Architectural door trim: to ANSI/BHMA A156.6, designated by letter J and numeral identifiers listed in

Hardware Schedule as listed below, finished to 626 or 630.
1 Architectural door trim: to ANSI/BHMA A156.6, listed in Hardware Schedule as listed below,
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finished to 626 or 630
2 Door protection plates: kick plate type as listed, 1.27 mm thick stainless steel 1 edges,
finished to 630.
3 Push plates: type as listed, 1.27 mm thick stainless steel 1 edge, as listed, finished to
630.
4 Push/Pull units: type as listed, finished to 630.
7 Auxiliary hardware: to ANSI/BHMA A156.16, listed in Hardware Schedule finished to 626 or 630.
.8 Door bottom seal: heavy duty, door seal of extruded aluminum frame and solid closed cell neoprene
weather seal, recessed in door bottom surface mounted recessed in door face, closed ends,
adjustable automatic retract mechanism when door is open, clear anodized finish.
9 Thresholds: 127mm wide x full width of door opening, extruded aluminum mill finish, serrated
surface, with lip and vinyl door seal insert.
.10 Weatherstripping:
A Head and jamb seal:
A Adhesive backed neoprene vinyl covered foam material.
2 Door bottom seal:
A Extruded aluminum frame and [closed cell neoprene vinyl sweep, clear anodized
finish.
A1 Astragal: overlapping, Primed steel meeting stiles Pile.
A2 Electric Strikes

A Weatherproof type includes all accessories, transformer and housing. Conduit by Division
26, connection by Division 28.

23 MISCELLANEOUS HARDWARE

A

Indexed key control system: to ANSI/BHMA A156.5, designated by letter E and numeral identifiers,
wall mounted, type 50% expandable colour enamel paint finish.

2.4  FASTENINGS

A Use only fasteners provided by manufacturer. Failure to comply may void warranties and applicable
licensed labels.

2 Supply screws, bolts, expansion shields and other fastening devices required for satisfactory
installation and operation of hardware.

3 Exposed fastening devices to match finish of hardware.

A4 Where pull is scheduled on one side of door and push plate on other side, supply fastening devices,
and install so pull can be secured through door from reverse side. Install push plate to cover
fasteners.

5 Use fasteners compatible with material through which they pass.

25 KEYING
A Doors, padlocks and cabinet locks to be keyed to grand master keyed as directed and as noted in

Hardware Schedule. Prepare detailed keying schedule in conjunction with Departmental
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Representative.
2 Supply (five) 5 master keys for each master key or grand master key group.

3 Supply 5 keys for each lock.

4 Stamp keying code numbers on keys and cylinders.
5 Supply construction cores.
.6 Hand over permanent cores and keys to Departmental Representative.
2.6 KEYS
A Use standard construction cylinders for locks for Contractor’s use during the construction period.
2 Issue instructions to employees and sub-trades, as necessary, to ensure safe custody of the
construction set of keys.
3 Upon completion of construction, Departmental Representative will, in conjunction with the lock
manager:
A Prepare an operational keying schedule.
2 Accept the operational keys and cylinders directly from the lock manufacturer.
3 Arrange for removal and return of the construction cores.
2.7 ADDITIONAL DOOR HARDWARE SCHEDULED ELSEWHERE
A Refer to Division 28- Electronic Safety and Security, for additional door items including, but not
limited to the following:
A Access and intrusion control panels.
2 Card readers.
3 Door Contacts.
4 Intrusion detection.
2 Refer to Division 26-Electrical for all wiring and conduit for above items.
3.0 EXECUTION
3.1 INSTALLATION

A Manufacturer's Instructions: comply with manufacturer's written recommendations, including product

technical bulletins, product catalogue installation instructions, product carton installation instructions,
and data sheets.

2 Supply metal door and frame manufacturers with complete instructions and templates for preparation

of their work to receive hardware.

3 Supply manufacturers' instructions for proper installation of each hardware component.

4 Install hardware to standard hardware location dimensions in accordance with CSDFMA Canadian

Metric Guide for Steel Doors and Frames (Modular Construction.

5 Where door stop contacts door pulls, mount stop to strike bottom of pull.

.6 Use only manufacturer's supplied fasteners.
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A Use of "quick" type fasteners, unless specifically supplied by manufacturer, is unacceptable.
v Remove construction cores locks when directed by Departmental Representative.
A Install permanent cores and ensure locks operate correctly.

3.2 ADJUSTING
A Adjust door hardware, operators, closures and controls for optimum, smooth operating condition,
safety and for weather tight closure.

2 Lubricate hardware, operating equipment and other moving parts.
3 Adjust door hardware to ensure tight fit at contact points with frames.

3.3 CLEANING

A Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
A Leave Work area clean at end of each day.
2 Clean hardware with damp rag and approved non-abrasive cleaner, and polish hardware
in accordance with manufacturer's instructions.
3 Remove protective material from hardware items where present.
A4 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment

in accordance with Section 01 74 11 - Cleaning.

2 Waste Management: separate waste materials for reuse and recycling in accordance with Section
01 74 19 - Waste Management and Disposal.

3.4 DEMONSTRATION
A Keying System Setup and Cabinet:

A Set up key control system with file key tags, duplicate key tags, numerical index,
alphabetical index and key change index, label shields, control book and key receipt
cards.

2 Place file keys and duplicate keys in key cabinet on their respective hooks and turn over to
Departmental Representative.

2 Maintenance Staff Briefing:
A Brief maintenance staff regarding:
A Proper care, cleaning, and general maintenance of projects complete hardware.
2 Description, use, handling, and storage of keys.
3 Use, application and storage of wrenches for door closers locksets.
3 Demonstrate operation, operating components, adjustment features, and lubrication requirements.

3.5 PROTECTION
A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by door hardware installation.

3.6 FINISH HARDWARE SCHEDULE

1 Double Doors 100A:
A 2 Set Pivots A1
2 7 Ea Pivots A2
3 1 Ea Pivots A5
4 1 Ea. Spring bolt F3
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5 1 Ea. Cane bolt F4
.6 1 Ea. Lock set B3
v 1 Ea. Cylinder B1
.8 1 Ea. Electric strike F7
9 2 Ea. Floor stop F5
10 1 Ea. Threshold M1
A1 2 Ea. Door sweep M8
A2 1 Set Seals M3
A3 1 Set Astragal M4
14 Notes: H1

2 Double Doors 200A:
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2 Set Pivots Al

8 Ea Pivots A2

1 Ea. Spring bolt F3

1 Ea. Cane bolt F4

1 Ea. Lock set B4 (Install on inside)
1 Ea. Cylinder B1

1 Ea. Overhead stop F2
1 Ea. Floor stop F5

1 Ea. Threshold M1

2 Ea. Door sweep M8

1 Set Seals M3

1 Set Astragal M4
Notes: H1

3 Single Door 1008, 101, 102B,200B,200C:

A
2
3
4
5
6
7
8
9

3 Ea. Hinges A3

1 Ea. Lock Set B3

1 Ea. Cylinder B1

1 Ea. Electric strike F7
1 Ea. Closer C1

1 Ea. Threshold M5

1 Set Seals M3

1 Ea. Astragal M6

1 Ea. Kick Plate J1

A4 Single Doors 102A:

wo~NOUTDWN R

3 Ea. Hinges A4

1 Ea. Lock set B5

1 Ea. Cylinder B1

1 Ea. Closer C1

1 Ea. Wall stop F2

1 Ea. Door bottom M9
1 Set Seals M10

1 Ea. Threshold M7

1 Ea. Kick Plate J1
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3.7 _DOOR HARDWARE TYPE
A HINGES:
Al —Pivot sets Mortised into floor with top pivot, weight to 1,750 Ibs., %" off set hung, non ferrous x 626
—-Co0711

A2 —Intermediate Pivot sets full Mortised, %" off set hung, non ferrous x 626 — C07311
A3 - Hinge 5 Knuckle-.134 gauge- 114mm x 101mm x Non Removable Pin x 630 — A5111
A4 — Hinge 5 Knuckle-.134 gauge-114mm x 101mm x Non Removable Pin x 652 — A5111
A5 —Transfer Intermediate Pivot sets full Mortised, 34" off set hung, non ferrous with 8 wires x 630 —
C07311
Conduits & wiring in door from transfer to locking device by door supplier
Conduits & wiring from transfer to junction box by electrical

2 LOCKS:
B1 - Cylinder Type x length x cam to suit 626
B2 - Lock set ANSI F04 626
B3 - Lock set ANSI FO7 626
B4 - Lock set ANSI F18 626
B5 - Lock set ANSI FO1 626

3 CLOSERS:
Note: Include thru-bolts and grommet nuts fasteners.
C1 - Closer non sized, Jamb mount compression spring buffer arm x delayed action x 689 —
C02031
C2 - Closer Institutional, non sized, rigid parallel arm x delayed action x 689 — C02031
C3 - Closer Institutional, non sized, regular arm x delayed action x 689 — C02031

A4 AUXILIARY HARDWARE:

F1 - Floor stop Low dome 28.57mm high x 50mm Dia solid cast x 626

F2 - Overhead door stop

F3 - Spring Bolt Heavy Duty
Bolt Size: 101MM wide x 228MM long x 25mm projection With keeper for hinge

side mounting, and 1524mm” steel chain with ring and clip Powder Coat finish

F4 - Cane Bolt Heavy Duty 19mm x 610mm Long
Bolt drops by gravity when handle is lifted out of socket x 630

F5 - Floor stop Heavy Duty wrought Brass and Black Rubber Bumper 82mm(d) x 50mm(h)

F6 —Lever extension Flush Bolt brass material, 19mm bolt throw, 19mm rod backset, 305mm rod
length (centre of face to bolt end-retracted, 38mm adjustable bolt head x 31mm x
172mm face plate x 626 with dust proof strike

F7 - Electric Strike Fire rated, 12 VDC, 1500Lbs holding, 19mm keeper depth, Fail secure x 630

Power supply and all hookups by electrical

5 ARCHITECTURAL DOOR TRIM:
J1 - Kick Plate 254mm x width less 38mm x 630

.6 THRESHOLDS, SEALS, DOOR BOTTOMS, ASTRAGAL
M1 —Threshold Barrier free Saddle 127mm x 6.4mm x width x stainless steel
M2 —Door Sweep Similar to Pemko 345AV-width
M3 — Seals Adjustable jamb type x silicone insert x 2/height x 1 width
M4 —Astragal 50.08mm x 3.2mm x height welded to door by door supplier with
Adhesive gasketing
M5 —Threshold Thermal Barrier -free latching panic exit Saddle 127mm x 6.4mm X
6.4 stop strip x ThemoSeal with non skid finish set in solid mastic
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and secured with counter sunk SS screws and metal shields every
300 mm, size door to make continuous contact with door.
M6 — Astragal Off set security bar x height welded to door by door supplier
M7 —Threshold Barrier free Saddle 127mm x 6.4mm x width
M8 —Door Sweep Similar to Pemko 56AAV-width
M9 —Door Bottom Mortise type for steel doors x silicone insert-width sound tested
M10- Seals Triple fin design adhesive backing x 2/height x 1 width sound tested

g Notes:
H1 Door Casters by door supplier

END OF SECTION 08 71 00
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Metal doors and frames Section 08 11 00
2 Windows Section 08 50 00
1.2 REFERENCES

A ASTM International
A ASTM C 542-05 (2011), Standard Specification for Lock-Strip Gaskets.
2 ASTM D 2240-05 (2010), Standard Test Method for Rubber Property - Duromete

Hardness.
3 ASTM E 330-02, Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.

2 Canadian General Standards Board (CGSB)
A CAN/CGSB-12.1-M90, Tempered or Laminated Safety Glass.
2 CAN/CGSB-12.2-M91, Flat, Clear Sheet Glass.
3 CAN/CGSB-12.3-M91, Flat, Clear Float Glass.
4 CAN/CGSB-12.8-97, Insulating Glass Units.
5 CAN/CGSB-12.8-97,  (Amendment), Insulating Glass Units.
.6 CAN/CGSB-12.10-M76, Glass, Light and Heat Reflecting.
7 CAN/CGSB-12.11-M90, Wired Safety Glass.

3 Glass Association of North American (GANA)
A GANA Glazing Manual — 50" Anniversary Edition.
2 GANA Laminated Glazing Reference Manual - 2009.

4 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source
Specific Standards
A SCAQMD Rule 1168-A2005, Adhesives and Sealants Applications.

1.3 SUBMITTALS

A Submit in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for glass,

sealants, and glazing accessories and include product characteristics, performance
criteria, physical size, finish and limitations.

3 Low-Emitting Materials:
A Submit listing of adhesives and sealants used in building, showing compliance
with VOC and chemical component limits or restrictions requirements.

4 Samples: Provide 2 glazed units samples, 300 x 300, in accordance with Section 01 33 00-
Submittal Procedures.

5 Shop Drawings:
A Provide shop drawings in accordance with Section 01 33 00- Submittal Procedures:
A Shop drawing consist of aluminum framing installation details. Indicate sizes,

spacing, location and quantities.
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14

CLOSEOUT SUBMITTALS

1 Submit in accordance with Section 01 78 00 - Closeout Submittals.

2 Operation and Maintenance Data: submit operation and maintenance data for glazing for
incorporation into manual.

1.5 DELIVERY, STORAGE AND HANDLING

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

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

3 Storage and Handling Requirements:

A Store materials off ground in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.

2 Store and protect glazing and frames from nicks, scratches, and blemishes.

3 Protect prefinished aluminum surfaces with wrapping.

4 Replace defective or damaged materials with new.

A4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,
padding, and packaging materials as specified in Construction Waste Management Plan in
accordance with Section 01 74 19 - Waste Management and Disposal

1.6 AMBIENT CONDITIONS
A Ambient Requirements:
A Install glazing when ambient temperature is 10 degrees C minimum. Maintain ventilated
environment for 24 hours after application.
2 Maintain minimum ambient temperature before, during and 24 hours after installation of
glazing compounds.
1.7 WARRANTY

A Provide manufacturer’s warranty in writing for insulating glass units against failure of seal of
enclosed air space and deposits on inner faces of glass detrimental to vision for a period of 2 years
from date of Substantial Performance of Work.

2.0 PRODUCTS
21 MATERIALS

A Design Criteria:

A Ensure continuity of building enclosure vapour and air barrier using glass and glazing
materials as follow:
A Utilize inner light of multiple light sealed units for continuity of air and vapour seal.

2 Size glass to withstand wind loads, dead loads and positive and negative live loads to
National Building Code 2010 and BCBC 2012.

3 Limit glass deflection to 1/200 with full recovery of glazing materials.

2 Flat Glass:
A Float Glass: to CAN/CGSB-12.3, glazing quality, 6 mm thick.
2 Interior insulated glass unit: Insulated glass units with 13 mm

air space and two 6 mm lites, outer and inner lite clear, tempered.
3 Exterior Insulated glass unit: performance requirements for insulated glass units with 13 mm
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air space and two 6 mm lites, interior lite clear, outer and inner lite both tempered, shall be

as follows:
A Transmittance: UV-18%, Visible-70%, Solar-32%.
2 Outdoor reflectance: Visible-11%, Total Solar Energy-29%.
3 U-Value W/m?/°C: Winter 1.6466 (029 BTU/Hr/Ft/°F) Summer 1.5898 (028
BTU/HR/Ft/°F)
4 Solar heat gain coefficient: 0.38
5 Shading coefficient: 0.43
2.2 ACCESSORIES
A Setting blocks: neoprene Shore A durometer hardness to ASTM D 2240, minimum 100 mm x width
of glazing rabbet space minus 1.5 mm x height.
2 Spacer shims: neoprene Shore A durometer hardness to ASTM D 2240, 75 mm long x one half
height of glazing stop x thickness to suit application. Self-adhesive on one face.
3 Glazing tape:

A Preformed butyl compound Shore A durometer hardness to ASTM D 2240; coiled on
release paper; black colour. Width x thickness recommended by manufacturer to suit
installation.

4 Glazing splines: resilient neoprene, extruded shape to suit glazing channel retaining slot, black
colour as selected.
5 Glazing clips: manufacturer's standard type.
.6 Lock-strip gaskets: to ASTM C 542.
3.0 EXECUTION
3.1 EXAMINATION
A Verification of Conditions: verify conditions of substrates previously installed under other Sections
or Contracts are acceptable for glazing installation in accordance with manufacturer's written
instructions.

A Verify that openings for glazing are correctly sized and within tolerance.

2 Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and
ready to receive glazing.

3 Visually inspect substrate in presence of Departmental Representative.

4 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

5 Proceed with installation only after unacceptable conditions have been remedied and
after receipt of written approval to proceed from Departmental Representative.

3.2 PREPARATION
A Clean contact surfaces with solvent and wipe dry.
2 Seal porous glazing channels or recesses with substrate compatible primer or sealer.
3 Prime surfaces scheduled to receive sealant.

3.3 INSTALLATION

A All glass shall be cushioned and rattle free. Draw marks shall be installed horizontally unless
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prohibited by the size of the sheet.

2 Install all glass on glazing blocks with spacer blocks, of sizes required to ensure shim spaces as
recommended by the glass manufacturer with adequate space for glazing compounds and
sealants.

3 Fill gap between glass and applied stop with sealant to depth equal to bite of frame on glass but not

more than 10 mm below sightline.

4 Apply sealant to uniform and level line, flush with sightline and tooled or wiped with solvent to
smooth appearance.

3.4 CLEANING

A Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
A Leave Work area clean at end of each day.
A Remove traces of primer, caulking.
2 Remove glazing materials from finish surfaces.
3 Remove labels.
4 Clean glass and mirrors using approved non-abrasive cleaner in accordance with

manufacturer's instructions.

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

3.7 PROTECTION

A Protect installed products and components from damage during construction.

2 After installation, mark each light with an "X" by using removable plastic tape or paste.
A Do not mark heat absorbing or reflective glass units.

3 Repair damage to adjacent materials caused by glazing installation.

END OF SECTION 08 80 50
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WALLS REMARKS
WEST | NORTH EAST SOUTH
NO. ROOM NAME FLOORS BASE WALL WALL WALL WALL CEILING
100 ELECTRICAL ROOM CONC - PT PT PT PT EXP
101 STAIR 1 CONC - PT PT PT PT EXP
102 COMM ROOM VT RB PT PT PT PT EXP
200 ELECTRICAL ROOM CONC - PT PT PT PT EXP
E100 EX. SUB STATION EX - PT PT PT PT EXP #1
S100 SERVICE PIT CONC - PT PT PT PT EXP
LEGENDS
FLOOR BASE WALLS CEILINGS
CONC  Sealed Concrete RB Rubber PT Painted ACT Suspended T-Bar w/ Acoustic Ceiling
Base Tiles
VT Anti-Static Vinyl Tile EXP Painted Exposed Ceiling
EX. Apply Newer sealer to existing GWB GWB Ceiling Paint Finish

concrete

GENERAL NOTES

o~NoO A wWN PR

All wall finishes and wall base to be continuous behind all wall fixtures

Vertical bulkheads/down drops to be finished same as horizontal U.O.N.

Return wall finishes into window frames at jambs and head U.O.N.

Wall finishes to extend down to floor with applied base over.

All exposed services to be painted as adjacent wall and ceiling U.O.N.

All change of flooring in hallways must extend to the room side of the door frame U.O.N.
Make good existing wall to paintable condition prior to applying new painting.

All finishes indicated are new U.N.O.

REMARKS

#1

Make good Ex. Wall & Ceiling & apply new paint finish.

END OF SECTION 09 06 00
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A Rough Carpentry for Minor Works Section 06 08 99
2 Joint Sealants Section 07 92 00
3 Non-Structural Metal Forming Section 09 22 16
4 Interior Painting Section 09 91 23
1.2 REFERENCES
A Aluminum Association (AA)
A AA DAF 45-03 (R2009), Designation System for Aluminum Finishes.
2 ASTM International
A ASTM C 475-12 Standard Specification for Joint Compound and Joint Tape for
Finishing Gypsum Board.
2 ASTM C 514-04 (2009e1), Standard Specification for Nails for the Application of Gypsum
Board.
3 ASTM C 557-03 (2009) el,Standard Specification for Adhesives for Fastening Gypsum
Wallboard to Wood Framing.
4 ASTM C 840-11, Standard Specification for Application and Finishing of Gypsum Board.
5 ASTM C 954-07, Standard Specification for Steel Drill Screws for the Application of
Gypsum Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm)
to 0.112 in. (2.84 mm) in Thickness.
.6 ASTM C 1002-07, Standard Specification for Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel
Studs.
7 ASTM C 1047-10a, Standard Specification for Accessories for Gypsum Wallboard and
Gypsum Veneer Base.
.8 ASTM C 1280-13, Standard Specification for Application of Gypsum Sheathing.
9 ASTM C 1177/C 1177M-08, Standard Specification for Glass Mat Gypsum Substrate for
Use as Sheathing.
.10 ASTM C 1178/C 1178M-08, Standard Specification for Glass Mat Water-Resistant
Gypsum Backing Board.
A1 ASTM C 1396/C 1396M-06a, Standard Specification for Gypsum Wallboard.
3 Association of the Wall and Ceiling Contractors (AWCC)
A Specifications Standards Manual 2012
4 Canadian General Standards Board (CGSB)
A CAN/CGSB-51.34-M86 (R1988), Vapour Barrier, Polyethylene Sheet for Use in Building
Construction.
2 CAN/CGSB-71.25-M88, Adhesive, for Bonding Drywall to Wood Framing and Metal
Studs.
5 Green Seal Environmental Standards (GS)
A GS-11-2008, 2nd Edition, Paints and Coatings.
.6 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source

Specific Standards



Project No: R.062548.002 Section 09 21 16

Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC

FINISHES GYPSUM BOARD ASSEMBLIES PAGE 2

A SCAQMD Rule 1113-A2007, Architectural Coatings.
2 SCAQMD Rule 1168-A2005, Adhesives and Sealants Applications.

7 Underwriters' Laboratories of Canada (ULC)
A CAN/ULC-S102-07, Standard Method of Test of Surface Burning Characteristics of
Building Materials and Assemblies.

13 SUBMITTALS

1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for gypsum

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

3 Sustainable Design Submittals.
A Low-Emitting Materials:
A Submit listing of adhesives and sealants and used in building, showing compliance

with VOC and chemical component limits or restriction requirements.

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

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

3 Storage and Handling Requirements:

A Store gypsum board assemblies materials level off ground in dry location and in
accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
Store and protect gypsum board assemblies from nicks, scratches, and blemishes.
Protect from weather, elements and damage from construction operations.

Handle gypsum boards to prevent damage to edges, ends or surfaces.

Protect prefinished aluminum surfaces with wrapping. Do not use adhesive papers or
sprayed coatings which bond when exposed to sunlight or weather.

.6 Replace defective or damaged materials with new.

aobhwio

A4 Packaging Waste Management: remove for reuse of pallets, crates, padding, and packaging
materials as specified in Construction Waste Management Plan in accordance with Section
01 74 19 - Waste Management and Disposal.

1.5 AMBIENT CONDITIONS
A Maintain temperature 10 degrees C minimum (21 degrees C maximum) for 48 hours prior to and
during application of gypsum boards and joint treatment, and for 48 hours minimum after
completion of joint treatment.

2 Apply board and joint treatment to dry, frost free surfaces.

3 Ventilation: ventilate building spaces as required to remove excess moisture that would prevent
drying of joint treatment material immediately after its application.
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2.0

PRODUCTS

2.1

MATERIALS

A Standard board: to ASTM C 1396/C 1396M regular, 12.7mm and 15.9 mm thick Type X, 12.7 mm
and 15.9 mm thick, 1200 mm wide x maximum practical length, ends square cut, edges tapered.

2 Water-resistant board: to ASTM C 1396/C 1396M regular, 12.7mm and 15.9 mm thick and Type X,
12.7mm and 15.9mm thick, 1220 mm wide x maximum practical length.

3 Glass mat water-resistant gypsum backing board: to ASTM C 1178/C 1178M, 12.7 and 15.9 mm
thick, 1200 mm wide x maximum practical length.

4 Glass mat gypsum substrate sheathing: to ASTM C 1177/C 1177M, 15.9 mm thick, 1200 mm wide
X maximum practical length.

5 Drywall furring channels: 0.5 mm core thickness galvanized steel channels for screw attachment of
gypsum board.

.6 Resilient clips and drywall furring: 0.5 mm base steel thickness galvanized steel for resilient
attachment of gypsum board.

7 Nails: to ASTM C 514.

.8 Steel drill screws: to ASTM C 1002.

9 Laminating compound: as recommended by manufacturer, asbestos-free.

.10 Casing beads, corner beads, control joints and edge trim: to ASTM C 1047, metal, zinc-coated by

hot-dip process, 0.5 mm base thickness, perforated flanges, one piece length per location.

A1 Sealants: in accordance with Section 07 92 00 - Joint Sealants.
A VOC limit 250 g/L maximum to SCAQMD Rule 1168.
2 Acoustic sealant: in accordance with Section 07 92 00 - Joint Sealants.

12 Joint compound: to ASTM C 475, asbestos-free.

3.0 EXECUTION
3.1 EXAMINATION
A Verification of Conditions: verify conditions of substrates previously installed under other Sections
or Contracts are acceptable for gypsum board assemblies installation in accordance with
manufacturer's written instructions.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied and
after receipt of written approval to proceed from Departmental Representative.
3.2 ERECTION
A Do application and finishing of gypsum board to ASTM C 840 except where specified otherwise.

2 Erect hangers and runner channels for suspended gypsum board ceilings to ASTM C 840 except



Project No: R.062548.002 Section 09 21 16

Esquimalt Graving Dock (EGD) 01/28/2016
South Substation Switchgear Replacement (SSSR)

Esquimalt, BC

FINISHES GYPSUM BOARD ASSEMBLIES PAGE 4

where specified otherwise.

3 Support light fixtures by providing additional ceiling suspension hangers within 150 mm of each
corner and at maximum 600 mm around perimeter of fixture.

4 Install work level to tolerance of 1:1200.

5 Frame with furring channels, perimeter of openings for access panels, light fixtures, diffusers,
grilles.

.6 Install 19 x 64 mm furring channels parallel to, and at exact locations of steel stud partition header
track.

7 Furr for gypsum board faced vertical bulkheads within and at termination of ceilings.

.8 Furr above suspended ceilings for gypsum board fire and sound stops and to form plenum areas as
indicated.

.9 Install wall furring for gypsum board wall finishes to ASTM C 840, except where specified
otherwise.

.10 Furr openings and around built-in equipment, cabinets, access panels on four sides. Extend furring

into reveals. Check clearances with equipment suppliers.
A1 Furr duct shafts, beams, columns, pipes and exposed services where indicated.

3.3 APPLICATION
A Apply gypsum board after bucks, anchors, blocking as specified in Section 06 08 99, sound
attenuation, electrical and mechanical work have been approved by Departmental Representative.

2 Apply single or double layer gypsum board to wood furring or framing using screw fasteners for first
layer, screw fasteners for second layer. Maximum spacing of screws 300 mm on centre.
A Single-Layer Application:
A Apply gypsum board on ceilings prior to application of walls to ASTM C 840.
2 Apply gypsum board vertically or horizontally, providing sheet lengths that will
minimize end joints.
2 Double-Layer Application:
A Install gypsum board for base layer and exposed gypsum board for face layer.
2 Apply base layer to ceilings prior to base layer application on walls; apply face
layers in same sequence. Offset joints between layers at least 250 mm.
3 Apply base layers at right angles to supports unless otherwise indicated.
4 Apply base layer on walls and face layers vertically with joints of base layer over

supports and face layer joints offset at least 250 mm with base layer joints.

3 Apply 12 mm diameter bead of acoustic sealant continuously around periphery of each face of
partitioning to seal gypsum board/structure junction where partitions abut fixed building
components. Seal full perimeter of cut-outs around electrical boxes, and ducts, in partitions where
perimeter sealed with acoustic sealant.

4 Install gypsum board on walls vertically to avoid end-butt joints. At stairwells and similar high walls,
install boards horizontally with end joints staggered over studs, except where local codes or fire-
rated assemblies require vertical application.
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5 Install gypsum board with face side out.
.6 Do not install damaged or damp boards.
7 Locate edge or end joints over supports. Stagger vertical joints over different studs on opposite
sides of wall.

3.4 INSTALLATION
A Erect accessories straight, plumb or level, rigid and at proper plane. Use full length pieces where
practical. Make joints tight, accurately aligned and rigidly secured. Mitre and fit corners accurately,
free from rough edges. Secure at 150 mm on centre.

2 Install casing beads around perimeter of suspended ceilings.

3 Install casing beads where gypsum board butts against surfaces having no trim concealing
junction and where indicated. Seal joints with sealant.

4 Install insulating strips continuously at edges of gypsum board and casing beads abutting metal
window and exterior door frames, to provide thermal break.

5 Construct control joints of preformed units set in gypsum board facing and supported independently
on both sides of joint.

.6 Provide continuous polyethylene dust barrier behind and across control joints.

7 Locate control joints at changes in substrate construction at approximate 10 m spacing on long
corridor runs at approximate 15 m spacing on ceilings.

.8 Install control joints straight and true.

9 Construct expansion joints as detailed, at building expansion and construction joints. Provide
continuous dust barrier.

.10 Install expansion joint straight and true.
A1 Install cornice cap where gypsum board partitions do not extend to ceiling.
12 Fit cornice cap over partition, secure to partition track with two rows of sheet metal screws

staggered at 300 mm on centre.

13 Splice corners and intersections together and secure to each member with 3 screws.

14 Install access doors to electrical and mechanical fixtures specified in respective sections.
A Rigidly secure frames to furring or framing systems.

.15 Finish face panel joints and internal angles with joint system consisting of joint compound, joint
tape and taping compound installed according to manufacturer's directions and feathered out onto
panel faces.

.16 Gypsum Board Finish: finish gypsum board walls and ceilings to following levels in accordance with

AWCI Levels of Gypsum Board Finish:
A Levels of finish:
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A At typical wall and ceiling locations. Level 4: embed tape for joints and interior

angles in joint compound and apply three separate coats of joint compound over
joints, angles, fastener heads and accessories; surfaces smooth and free of tool
marks and edges.

17 Finish corner beads, control joints and trim as required with two coats of joint compound and one
coat of taping compound, feathered out onto panel faces.

.18 Fill screw head depressions with joint and taping compounds to bring flush with adjacent surface of
gypsum board so as to be invisible after surface finish is completed.

.19 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent surface of
board.
.20 Completed installation to be smooth, level or plumb, free from waves and other defects and ready

for surface finish.

3.5 CLEANING

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

accordance with Section 01 74 11 - Cleaning.

3.6 PROTECTION
A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by gypsum board assemblies installation.

END OF SECTION 09 21 16
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A Rough Carpentry for Minor Works Section 06 08 99
2 Thermal Insulation Section 07 21 00
3 Gypsum Board Assemblies Section 09 21 16
1.2 REFERENCES
A ASTM International

A ASTM C 645- 13, Specification for Nonstructural Steel Framing Members.

2 ASTM C 754- 11, Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products

2 Green Seal Environmental Standards (GS)
A GS-11-2008, 2nd Edition, Paints and Coatings.
3 Assaociation of Wall and Ceiling Contractors of BC (AWCC)
A Specification Standards Manual, 2012 Edition.
1.3 SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:

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

3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of British Columbia, Canada. Submit Model Schedule B and C.

2 Indicate system dimensions, framed opening requirements and tolerances, adjacent
construction, anchor details anticipated deflection under load, affected related Work,
weep drainage network, expansion and contraction joint location and details, and field
welding required.

1.4 QUALITY ASSURANCE
A Test Reports: certified test reports showing compliance with specified performance
characteristics and physical properties.
2 Certificates: product certificates signed by manufacturer certifying materials comply with specified
performance characteristics and criteria and physical requirements.
1.5 WASTE MANAGEMENT AND DISPOSAL
A Separate and recycle waste materials in accordance with Section 01 74 19 - Waste Management
And Disposal.
2.0 PRODUCTS
2.1 MATERIALS
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A Steel Studs & Steel Stud Furring:
A Conform to ASTM C645, non-loadbearing; C-shape, hot dipped galvanized steel
studs with Z180 (G60) zinc coating.
Studs to have knurled face and pre-punched pass-through holes for horizontal runs of
wiring and piping. Length to suit, no splicing allowed.

2 Flange: Depth not less than 32mm, edges bent back 90 deg. and edges hemmed 5mm
minimum.

3 Widths: As scheduled and indicated.

A4 Gauges: Interior steel stud to be a minimum of 0.88mm (20 gauge). Interior door jamb
studs: 0.88 mm (20 gauge), two (2) studs each side of opening. Increase gauge of steel
studs at over-height locations to suit stud manufacturer's design tables, in order to
maintain overall partition dimension as detailed in wall schedule and in accordance with
the BC Building Code. Exterior steel stud to be minimum1.23 mm (18 gauge).

5 Colour code steel studs for gauge in accordance with AWCC colour code chart.

2 Stud Tracks:

A Top and bottom runner tracks fabricated from same materials as studs; leg
design min. 32mm high, slightly bent in to hold studs; widths to equal stud width.

2 Use extended leg top track to partitions as required for deflection.

3 Stud Fasteners: Manufacturer's standard, suitable for intended application.

4 Shaft Wall Framing Supports: Stud and track metal components fabricated from hot-
dipped zinc coated steel meeting ASTM C645. Zinc coating shall be Z180 (G60). Steel I-
studs, J-tracks, T-splines, L-runners, fasteners shall be of design gauge as used within
appropriate shaft wall system tested under design numbers indicated in wall schedule.

5 Furring Channels: Hat section; roll formed from 0.53mm hot dipped galvanized steel
having a 2180 (G60) coating, dimensions 68.2 mm or 66.7mm overall width, face
width 35 mm by 22.2mm deep, face knurled.

.6 "Z-bar" Furring: Roll formed from 0.46mm (26 ga.) hot dipped galvanized steel having a
Z180 (G60) coating, 32mm face dimension x depth to suit rigid insulation thickness, see
drawings and wall schedule.

7 Gypsum Board Ceiling Framing: Conform to Section 9.7, Part 2, Item 4 of the A.W.C.C.

Standards which are minimum and as otherwise described below to exceed that
minimum.

A Tie Wire: 1.62mm (16 ga.) galvanized steel tie wire.
2 Hangers: 3.6mm (9 ga.) diameter galvanized soft annealed steel wire, or 4.8mm
diameter zinc coated or cadmium plated steel rods. Ceiling area supported:
Area Size of Hangers
Up to 1.15m” 3.6 mm (9 ga.) diameter galvanized wire.
Upto 1.48 m?® 4.8mm diameter rods
3 Inserts: Able to develop full strength of supported hangers.
4 Main Carrying Channels: Cold formed steel channels of dimension and weight
as follows and protected with rust inhibitive coating. Main carrying
channels shall not be less than 38mm x 12.7mm x 1.37mm cold
formed channels.
Maximum Spacing Maximum Spacing
of Hangers of Main Runners
900mm 1200mm
1000mm 1000mm
1200mm 900mm
5 Cross Furring/Ceilings: Cross furring members shall be hat-shaped furring

channels as specified in Clause 2.5, above. Max. spacing between furring
channels shall conform to the following requirements, based on gypsum board
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thicknesses and layers.

.8 Metal Backing Plates: Flat sheet from 0.91mm (20ga.) thick galvanized steel of same
type as are the studs as blocking to support work of other sections.
Maximum
Gypsum Board Thickness Furring Spacing
Single 12.7mm board 400 mm
Single 15.9mm board 600 mm
Double layer 400 mm

3.0 EXECUTION

3.1 ERECTION
A Fire Resistance Rated Walls: Comply with requirements of testing agency approved by the
Consultant for wall systems detailed on Drawings.

2 Align patrtition tracks at floor and ceiling and secure at 600 mm on centre maximum.

3 Place studs vertically at on centre as detailed and not more than 50 mm from abutting walls, and
at each side of openings and corners. Position studs in tracks at floor and ceiling. Cross brace
steel studs as required to provide rigid installation to manufacturer's instructions.

4 Erect metal studding to tolerance of 1:1000.
5 Attach studs to bottom and ceiling track using pop rivets.
.6 Co-ordinate simultaneous erection of studs with installation of service lines. When erecting studs

ensure web openings are aligned.

7 Co-ordinate erection of studs with installation of door/window frames and special supports or
anchorage for work specified in other Sections.

.8 Provide two studs extending from floor to ceiling at each side of openings wider than stud centres
specified. Secure studs together, 50 mm apart using column clips or other approved means of
fastening placed alongside frame anchor clips.

.9 Install heavy gauge single jamb studs at openings.

.10 Erect track at head of door/window openings and sills of sidelight/window openings to
accommodate intermediate studs. Secure track to studs at each end, in accordance with
manufacturer's instructions. Install intermediate studs above and below openings in same manner
and spacing as wall studs.

A1 Frame openings and around built-in equipment, cabinets, access panels, on four sides. Extend
framing into reveals. Check clearances with equipment suppliers.

12 Install steel studs or furring channel between studs for attaching electrical and other boxes.
13 Extend partitions to ceiling height except where noted otherwise on drawings.
14 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to

studs. Use 50 mm leg ceiling tracks.
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.15 Install continuous insulating strips to isolate studs from uninsulated surfaces.
.16 Install two continuous beads of acoustical sealant under studs and tracks around perimeter of
sound control partitions.
17 Provide clearances and isolation felt to ensure no contact between steel stud system and
adjacent metal components to eliminate electrolytic action.
3.2 CHASE WALLS
A Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

3.3 SHAFT WALL ERECTION
A At shaft wall partitions, use the methods of assembly as used in the fire test specimen to maintain

fire and sound ratings. Coordinate with Section 09 21 16, Gypsum Board Assemblies.

2 Coordinate construction of shaft walls to suit installation of services.

3.4 CEILING AND SOFFIT SUSPENSION

A Hangers:
A Ensure hangers for suspended gypsum board ceilings support independent of walls,
columns, pipes, ducts, and are erected plumb and securely anchored to structural frame

or imbedded in concrete slabs. Do not use powder actuated fasteners/anchors.

2 Space hangers at 1200mm maximum centers along runner channels and not more than
150mm from boundary walls, interruptions of continuity and change in direction.

3 Provide at least 25mm clearance at walls.

2 Runner Channels:

A Space channels at max. 900mm centers and not more than 150mm from boundary walls,
interruptions of continuity and change in direction. Provide clearance of at least 25mm at
walls.

2 Run the channels transversely to structural framing members.

3 Where splices are necessary, lap members at least 200mm and wire each end with 2
loops. Avoid clustering or lining up splices.

4 Attach to rod hangers by bending hanger sharply under bottom flange of runner and

securely wire in place with a saddle tie.

3 Cross Furring:
A Erect furring channels transversely across runner channels, or other supports.

2 Space furring channels at 400mm centers and not more than 150mm from boundary
walls, openings, interruptions in ceiling continuity and change in direction. Provide a
clearance of at least 25mm at walls.

3 Secure furring channels to each support with clips or double 1.62 mm (16 ga.) dia. wire
ties. Splice joints by nesting and tying channels together.
4 Level furring channels to a maximum tolerance of 1:1000.
4 At openings, including ceiling access panels, in ceiling suspension system that interrupts the

main carrying channels of furring channels, reinforce grillage with 19mm cold rolled channels,
wire tie to top and parallel to main runner channels, extend 19mm channels minimum 300mm
past each end of openings.

3.5 WALL FURRING
A Place furring channels attached to masonry or concrete surfaces at 400mm o.c. and not more

than 100mm from corners and openings.
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2 Secure flanges to wall with hardened nails, power actuated fasteners or equivalent fastenings.

Maximum spacing 600 mm alternating to opposite flanges.

3.6 CLEANING
A Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

END OF SECTION 09 22 16
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1.0 GENERAL
1.1 RELATED REQUIREMENTS
A Gypsum Board Assemblies Section 09 21 16
2 Electrical Division 26
1.2 REFERENCES
A ASTM International
A ASTM F 1700-13, Standard Specification for Solid Vinyl Floor Tile.
2 ASTM F 1861-08 (2012) el, Standard Specification for Resilient Wall Base.
3 ASTM F 150-06 (2013) Standard Test Method for Electrical Resistance of Conductive and
Static Dissapative Resilient Flooring.
A4 ASTM E 648 Standard Test Method for Critical Radiant Flux of Floor-Covering Systems
Using a Radiant Heat Energy Source.
2 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source
Specific Standards
A SCAQMD Rule 1168-A2005, Adhesives and Sealants Applications.
3 National Floor Covering Association (NFCA) Specification Manual.
4 Electrical Overstress/Electrostatic Discharge Association (EOS/ESD):
A EOS/ESD-S7.1 1994 Floor Material Resistive Characterization of Materials.
1.3 SUBMITTALS
A Submit in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for flooring,

adhesive, primer, sealer, and include product characteristics, performance criteria, physical
size, finish and limitations.

2 Submit 2 copies of WHMIS MSDS in accordance with Section 01 35 33 - Health and
Safety Requirements, Section 01 35 43 - Environmental Procedures.

3 Samples:
A Submit manufacturer’s standard color range for selection, review and acceptance of each
unit.
2 Submit duplicate full size samples of each type of tile based on selected colors.
3 Submit 300 mm long base and edge strips based on selected colors.
4 Samples will be returned for inclusion into work.
4 Low-Emitting Materials:
A Submit listing of adhesives primers used in building, showing compliance with VOC

and chemical component limits or restriction requirements.

5 Quality Assurance Submittals: Submit the following:

A Certification of compliance: Letter of compliance signed by manufacturer certifying
materials comply with specified performance characteristics and criteria, and physical
requirements.

2 Manufacturer's Instructions: Manufacturer's installation instructions.
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CLOSEOUT SUBMITTALS

1 Submit in accordance with Section 01 78 00 - Closeout Submittals.

2 Operation and Maintenance Data: submit operation and maintenance data for resilient flooring for
incorporation into manual.

3 Extra Materials.

A Provide 10% extra materials of each colour, pattern, and type flooring materials required
for project maintenance use.

2 Extra material to be in the same container and from same production run as installed
materials.

3 Clearly identify each container of tile flooring and each container of adhesive.

4 Deliver to Departmental Representative upon completion of the work of this Section.

5 Store where directed by Departmental Representative.

15 DELIVERY, STORAGE AND HANDLING

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

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

3 Storage and Handling Requirements:

A Store materials off ground in dry location and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.

2 Store and protect resilient flooring from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

4 Packaging Waste Management: remove for reuse and return by manufacturer of pallets, crates,
padding, and packaging materials as specified in Construction Waste Management Plan in
accordance with Section 01 74 19 - Waste Management and Disposal.

1.6 SITE CONDITIONS

A Ensure high ventilation rate, with maximum outside air, during installation.
A Vent directly to outside.
2 Do not let contaminated air recirculate through a district or whole building air distribution
system.

3 Maintain extra ventilation for 1 month minimum after building occupation.

2.0 PRODUCTS

2.1 RESILIENT TILE FLOORING MATERIALS

A Solid Vinyl Tile; to ASTM F1700
A VT

A Category: Conductive/Static Dissipative vinyl tile to ASTM F1700, Class |

(monolithic) Type A-smooth surface.

Minimum Binder Content: 34% each ply or layer

Size: 615 mm x 615 mm

Gauge: 2.0 mm

Fire Test Data: ASTM E648, Class |, ASTM E662, Smoke Developed 450 or less.
Static Load Limit: ASTM F970, 250 psi (1500 Ib/in®)

Slip Resistance: ASTM D2047, 0.6 for flat surface

Noukhwiv
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8 Electrical Resistance: ASTM F150, 1x10° - 10° ohms surface to ground.
9 Recycled Content: 51% pre- consumer
.10 Non-directional Pattern, color: dark grey.

2.2 ACCESSORIES

A Resilient base (RB): to ASTM F1861, type TP, Group 1, continuous, top set, complete with
premoulded end stops and external corners, toe type: toe.
A Type: rubber, 3.175 mm thick.
2 Style: cove.
3 Height: 101.6 mm.
4 Lengths: cut lengths minimum 2400 mm.
5 Color: dark grey, to match color of vinyl tile VT.
2 Primers and adhesives: of types recommended by resilient flooring manufacturer for specific
material on applicable substrate, above, on or below grade.
A Adhesives: VOC limit 50 g/L maximum to SCAQMD Rule 1168.
2 Primer: in accordance with manufacturer's recommendations for surface conditions:
A VOC limit: 100 g/L maximum to SCAQMD Rule 1113
3 Sub-floor filler and leveller: white premix latex requiring water only to produce cementitious paste

as recommended by flooring manufacturer for use with their product.

4 Metal edge strips: extruded aluminum, smooth, mill finish, stainless steel with lip to extend under
floor finish, shoulder flush with top of adjacent floor finish.

5 Sealer and wax: type recommended by resilient flooring material manufacturer for material type
and location.
A Coating: VOC limit 50 g/L maximum to SCAQMD Rule 1113.

3.0 EXECUTION

3.1 EXAMINATION
1 Examine conditions, substrates and work to receive work of this Section, co-ordinate with Section

01 71 00 - Examination and Preparation.

2 Verification of Conditions: verify conditions of substrates previously installed under other Sections
or Contracts are acceptable for product installation in accordance with manufacturer's written

instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

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

receipt of written approval to proceed from Departmental Representative.

3 Ensure concrete floors are clean and dry by using test methods recommended by flooring
manufacturer.

3.2 PREPARATION
A Prepare for installation in accordance with manufacturer's written recommendations.

2 Remove sub-floor ridges and bumps and fill low spots, cracks, joints, holes and other defects with
sub-floor filler.
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3 Clean floor and apply filler; trowel and float to leave smooth, flat hard surface.
A Prohibit traffic until filler is completely cured and dry.
4 Seal concrete slab as recommended by resilient flooring manufacturer's written instructions.

3.3 APPLICATION - FLOORING
A Install flooring as per manufacturer’s written instructions.

2 Apply adhesive uniformly using recommended trowel. Do not spread more adhesive that can be
covered by flooring before initial set takes place.

3 Resilient tile flooring:
A Lay flooring with joints parallel to building lines to produce symmetrical tile pattern.
2 Border tiles: half tile width minimum.
3 Install flooring to square grid pattern with joints aligned.
4 As installation progresses, and after installation roll flooring with 45 kg minimum roller to ensure full
adhesion.
5 Cut flooring neatly around fixed objects.
.6 Continue flooring over areas which will be under built-in furniture.
7 Continue flooring through areas to receive movable type partitions without interrupting floor pattern.
.8 Terminate resilient flooring at centreline of door in openings where adjacent floor finish or color is
dissimilar.
.9 Grounding Strap: A minimum of one (1) grounding strap should be installed for every 2,000 square

feet of uninterrupted tile.
.10 Install metal edge strips at unprotected or exposed edges where flooring terminates.

3.4 APPLICATION - BASE

A Install base as per manufacturer’s written instructions.

2 Lay out base to keep number of joints at minimum.

3 Clean substrate and prime with one coat of adhesive.

4 Apply adhesive to back of base.

5 Set base against wall and floor surfaces tightly by using 3 kg hand roller.

.6 Install straight and level to variation of 1:1000.

7 Scribe and fit to door frames and other obstructions. Use pre-moulded end pieces at flush door
frames.

.8 Cope internal corners using pre-moulded corner units for right angle external corners and formed

straight base material for external corners of other angles.
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3.5 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11 - Cleaning.
A Remove excess adhesive from floor, base and wall surfaces without damage.
2 Clean, seal and wax floor and base surface to flooring manufacturer's printed instructions.
3 Waste Management: separate waste materials for recycling in accordance with Section 01 74 19-

Waste Management and Disposal.

3.6  PROTECTION

A Protect installed products and components from damage during construction.
2 Protect new floors in accordance with manufacturer's printed instructions.
3 Repair damage to adjacent materials caused by resilient flooring installation.

END OF SECTION 09 65 99
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1.0 GENERAL
1.1 RELATED REQUIRMENTS
A Metal Fabrications Section 05 50 00
2 Metal Doors and Frames Section 08 11 00
1.2 REFERENCES
A Environmental Protection Agency (EPA)
A Test Method for Measuring Total Volatile Organic Compound Content of Consumer
Products, Method 24 (for Surface Coatings).
2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
3 The Master Painters Institute (MPI)
1 Architectural Painting Specification Manual — November 2007.
2 Standard GPS-1- 05, MPI Green Performance Standard for Painting and Coatings.
4 National Fire Code of Canada 2010.
5 Society for Protective Coatings (SSPC)

1 Systems and Specifications, SSPC Painting Manual 2005.

1.3 QUALITY ASSURANCE

A

Qualifications:

A Contractor: to have a minimum of five years proven satisfactory experience. When
requested, provide list of last three comparable jobs including, job name and location,
specifying authority, and project manager.

2 Qualified journeypersons as defined by local jurisdiction to be engaged in painting work

3 Apprentices: may be employed provided they work under direct supervision of qualified
journeyperson in accordance with trade regulations.

Conform to the standards contained in the Master Painters Institute Architectural Painting
Specification Manual, latest edition (hereafter referred to as MPI Painting Specification Manual) for
all painting products including preparation and application of materials. MPI Painting Specification
Manual as issued by the local MPI Accredited Quality Assurance Association having jurisdiction.

All paint manufacturers and products used shall be as listed under the “Approved Products” section
of the MPI Painting Specification manual.

Other paint materials shall be the highest quality product of an approved manufacturer
listed in MPI Painting Specification Manual and shall be compatible with other coating
materials as required.

Single-Source Responsibility: provide primers and undercoat paint produced by the same
manufacturer as the finish coat.

All painting and decorating work shall be inspected by Paint Inspection Agency (inspector)
acceptable to the specifying authority and the local MPI Accredited Quality Assurance
Association. The painting contractor shall notify the Paint Inspection Agency a minimum of
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one week prior to commencement of work and provide a copy of the project painting
specification, plans and elevation drawings (including pertinent details) as well as a Finish
Schedule.

7 All surfaces requiring painting or repainting shall be inspected by the inspection agency
who shall advise on all aspects of painting work including preparation, notifying the
Consultant, the Contractor and the Trade Contractor of any defects or problems prior to
commencing painting work or after the prime coat shows defects in the substrate, and as
the work progresses.

.8 Standard of Acceptance:
A Wall: No defects visible from a distance of 2000mm at 90° to surface.
2 Final coat to exhibit uniformity of colour and uniformity of sheen across full surface
area.
.9 Mock-Ups:
1 Construct mock-ups in accordance with Section 01 45 00 - Quality Control.
A Prepare and paint designated surface, area, room or item (in each colour scheme)

to specified requirements, with specified paint or coating showing selected colours,
gloss/sheen, textures.
2 Mock-up will be used:
1 To judge workmanship, substrate preparation, operation of equipment and
material application and workmanship to MPI Architectural Painting
Specification Manual standards.

3 Locate where directed.
4 Allow 24 hours for inspection of mock-up before proceeding with work.
5 When accepted, mock-up will demonstrate minimum standard of quality required

for this work. Approved mock-up may remain as part of finished work.

.10 Pre-Installation Meeting:
1 Convene pre-installation meeting one week prior to beginning work of this Section and
on-site installations in accordance with Section 01 32 16.07 - Construction Progress
Schedules - Bar (GANTT) Chart

A Verify project requirements.

2 Review installation and substrate conditions.

3 Coordination with other building subtrades.

4 Review manufacturer's installation instructions and warranty requirements.

A1 Health and Safety:
A Do construction occupational health and safety in accordance with Section 01 35 33 -
Health and Safety Requirements.

14 PERFORMANCE REQUIREMENTS

A Environmental Performance Requirements:
A Provide paint products meeting MPI "Environmentally Friendly”E2 ratings based on VOC
(EPA Method 24) content levels.
2 Green Performance in accordance with MPI Standard GPS-1.

15 SCHEDULING
A Submit work schedule for various stages of painting to Departmental Representative for approval.
Submit schedule minimum of 48 hours in advance of proposed operations.
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2 Obtain written authorization from Departmental Representative for changes in work schedule.
3 Schedule painting operations to prevent disruption of occupants in and about building.

1.6 SUBMITTALS

A Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
A Submit product data and instructions for each paint and coating product to be used.
2 Submit product data for the use and application of paint thinner.
3 Submit two copies of Workplace Hazardous Materials Information System (WHMIS)

Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 - Submittal
Procedures. Indicate VOCs during application.

3 Samples:
A1 Submit manufacturer’s standard range of color choices on each specified color type as
listed in Colour Schedule of this section for selection, review and acceptance of each color.

2 Submit triplicates 200 x 300 mm sample panels of each paint with specified paint in
colours, gloss/sheen and textures required, based on selected colors, to MPI Architectural
Painting Specification Manual standards submitted on following substrate materials:

1 1 mm plate steel for finishes over metal surfaces.

.3 Retain reviewed samples on-site to demonstrate acceptable standard of quality for
appropriate on-site surface.

4 Test reports: submit certified test reports for paint from approved independent testing
laboratories, indicating compliance with specifications for specified performance
characteristics and physical properties.

A Lead, cadmium and chromium: presence of and amounts.
2 Mercury: presence of and amounts.
3 Organochlorines and PCBs: presence of and amounts.
5 Certificates: submit certificates signed by manufacturer certifying that materials comply

with specified performance characteristics and physical properties.

.6 Manufacturer's Instructions:
A Submit manufacturer's installation instructions.
7 Closeout Submittals: submit maintenance data for incorporation into manual specified in
Section 01 78 00 - Closeout Submittals include following:
A Product name, type and use.
2 Manufacturer's product number.
.3 Colour numbers.
4 MPI Environmentally Friendly classification system rating.

1.7 MAINTENANCE
A Extra Materials:
A Deliver to extra materials from same production run as products installed. Package
products with protective covering and identify with descriptive labels. Comply with Section
01 78 00 - Closeout Submittals.
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2 Quantity: provide one - 4 litre (1 gallon) can of each type and colour of primer stain finish
coating. ldentify colour and paint type in relation to established colour schedule and finish
system.
3 Delivery, storage and protection: comply with Departmental Representative requirements

for delivery and storage of extra materials.

1.8 DELIVERY, STORAGE & HANDLING

1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product
Requirements, supplemented as follows:

A
2

Nouhw
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Deliver and store materials in original containers, sealed, with labels intact.

Labels: to indicate:

A Manufacturer's name and address.

2 Type of paint or coating.

3 Compliance with applicable standard.

4 Colour number in accordance with established colour schedule.

Remove damaged, opened and rejected materials from site.

Provide and maintain dry, temperature controlled, secure storage.

Observe manufacturer's recommendations for storage and handling.

Store materials and supplies away from heat generating devices.

Store materials and equipment in well-ventilated area with temperature range 7 degrees C

to 30 degrees C.

Store temperature sensitive products above minimum temperature as recommended by

manufacturer.

Keep areas used for storage, cleaning and preparation, clean and orderly to approval of

Departmental Representative. After completion of operations, return areas to clean

condition to approval of Departmental Representative

Remove paint materials from storage only in quantities required for same day use.

Comply with requirements of Workplace Hazardous Materials Information System

(WHMIS) regarding use, handling storage, and disposal of hazardous materials.

Fire Safety Requirements:

A Provide one 9 kg Type ABC dry chemical fire extinguisher adjacent to storage
area.

2 Store oily rags, waste products, empty containers and materials subject to
spontaneous combustion in ULC approved, sealed containers and remove from
site on a daily basis.

.3 Handle, store, use and dispose of flammable and combustible materials in
accordance with the National Fire Code of Canada.

2 Waste Management and Disposal:

A

2

Separate waste materials for reuse and recycling in accordance with Section

01 74 19 - Waste Management and Disposal.

Paint, stain and wood preservative finishes and related materials (thinners, solvents, etc.)
are regarded as hazardous products and are subject to regulations for disposal.
Information on these controls can be obtained from Provincial Ministries of Environment
and Regional levels of Government.

Material which cannot be reused must be treated as hazardous waste and disposed of in
an appropriate manner.

Place materials defined as hazardous or toxic waste, including used sealant and adhesive
tubes and containers, in containers or areas designated for hazardous waste.

To reduce the amount of contaminants entering waterways, sanitary/storm drain systems
or into the ground the following procedures shall be strictly adhered to:

A Retain cleaning water for water-based materials to allow sediments to be filtered
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out.
2 Retain cleaners, thinners, solvents and excess paint and place in designated
containers and ensure proper disposal.
3 Return solvent and oil soaked rags used during painting operations for
contaminant recovery, proper disposal, or appropriate cleaning and laundering.
4 Dispose of contaminants in an approved legal manner in accordance with
hazardous waste regulations.
5 Empty paint cans are to be dry prior to disposal or recycling (where available).
.6 Where paint recycling is available, collect waste paint by type and provide for delivery to
recycling or collection facility.
7 Set aside and protect surplus and uncontaminated finish materials: Deliver to or arrange

1.9

collection by employees, individuals, or organizations for verifiable re-use or re-
manufacturing.

.8 Close and seal tightly partly used sealant and adhesive containers and store protected in
well ventilated fire-safe area at moderate temperature.

AMBIENT CONDITIONS

A Heating, Ventilation and Lighting:
A Perform no painting work unless a minimum lighting level of 323 Lux is provided on
surfaces to be painted. Adequate lighting facilities to be provided by General Contractor.

2 Temperature, Humidity and Substrate Moisture Content Levels:
A1 Unless specifically pre-approved by specifying body, Paint Inspection Agency and, applied

product manufacturer, perform no painting work when:

A Ambient air and substrate temperatures are below 10 degrees C.

2 Substrate temperature is over 32 degrees C unless paint is specifically
formulated for application at high temperatures.

.3 Substrate and ambient air temperatures are expected to fall outside MPI or paint
manufacturer's prescribed limits.

A4 Relative humidity is above 85 % or when dew point is less than 3 degrees C
variance between air/surface temperature.

5 Rain or snow are forecast to occur before paint has thoroughly cured or when it i

foggy, misty, raining or snowing at site.

3 Surface and Environmental Conditions:
A Apply paint finish in areas where dust is no longer being generated by related construction
operations or when wind or ventilation conditions are such that airborne particles will not
affect quality of finished surface.

2 Apply paint to adequately prepared surfaces and to surfaces within moisture limits noted
herein.
3 Apply paint when previous coat of paint is dry or adequately cured.
4 Apply paint finishes when conditions forecast for entire period of application fall within
manufacturer's recommendations.
5 Do not apply paint when:
A Temperature is expected to drop below 10 degrees C before paint has thoroughly
cured.
2 Substrate and ambient air temperatures are expected to fall outside MPI or paint
manufacturer's limits.
3 Surface to be painted is wet, damp or frosted.
.6 Provide and maintain cover when paint must be applied in damp or cold weather. Heat

substrates and surrounding air to comply with temperature and humidity conditions
specified by manufacturer. Protect until paint is dry or until weather conditions are suitable.
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7 Schedule painting operations such that surfaces exposed to direct, intense sunlight are
scheduled for completion during early morning.
.8 Remove paint from areas which have been exposed to freezing, excess humidity, rain,
snow or condensation. Prepare surface again and repaint.
9 Paint occupied facilities in accordance with approved schedule only. Schedule operations

to approval of Departmental Representative such that painted surfaces will have dried and
cured sufficiently before occupants are affected.

1.10 GUARANTEE
A Furnish either the local MPI Accredited Quality Assurance Association’s two (2) year guarantee, or,
alternatively, a 100% two (2) year Maintenance Bond — both in accordance with MPI Painting
Manual requirements. The Maintenance Bond shall warrant that all painting work has been
performed in accordance with MPI Painting Manual requirements

2 All painting and decorating work shall be in accordance with MPI Painting Manual requirements
and shall be inspected by the local MPI Accredited Quality Assurance Association’s Paint
Inspection Agency (inspector), whether using either the MPI Accredited Quality Assurance
Association’s guarantee, or the Maintenance Bond option. The cost for such inspections, and for
either the local MPI Accredited Quality Assurance Association’s Guarantee, or the Maintenance
Bond, shall be included in the Base Bid Price.

3 Painting and decorating Subcontractors choosing the Maintenance Bond option shall provide a
maintenance bond consent from a reputable surety company licensed to do business in Canada.
Cash or certified check are not acceptable in lieu of surety consent.

2.0 PRODUCTS

2.1 MATERIALS
1 Paint materials listed in latest edition of MPI Approved Products List (APL) are acceptable for use
on this project.

2 Paint materials for paint systems: to be products of single manufacturer.

.3 Only qualified products with E2 “Environmentally Friendly" ratings are acceptable for use on this
project.

4 Use only MPI listed materials.

5 Paints, coatings, adhesives, solvents, cleaners, lubricants, and other fluids, to be as follows:
A Be water-based.
2 Be non-flammable biodegradable.
.3 Be manufactured without compounds which contribute to ozone depletion in upper

atmosphere.

4 Be manufactured without compounds which contribute to smog in the lower atmosphere.
5 Do not contain methylene chloride, chlorinated hydrocarbons, toxic metal pigments.

.6 Water-borne surface coatings must be manufactured and transported in a manner that steps of

processes, including disposal of waste products arising therefrom, will meet requirements of
applicable governmental acts, by-laws and regulations including, for facilities located in Canada.

7 Water-borne surface coatings must not be formulated or manufactured with aromatic solvents,
formaldehyde, halogenated solvents, mercury, lead, cadmium, hexavelant chromium or their
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compounds.
.8 Water-borne surface coatings and recycled water-borne surface coatings must have flash point of
61.0 degrees C or greater.
.9 Both water-borne surface coatings and recycled water-borne surface coatings must be made by a
process that does not release:
A1 Matter in undiluted production plant effluent generating a ‘Biochemical Oxygen Demand’
(BOD) in excess of 15 mg/L to a natural watercourse or a sewage treatment facility
lacking secondary treatment.
2 Total Suspended Solids (TSS) in undiluted production plant effluent in excess of 15
mg/L to a natural watercourse or a sewage treatment facility lacking secondary treatment.
.10 Recycled water-borne surface coatings must contain 50 % post-consumer material by volume.
A1 Recycled water-borne surface coatings must not contain:
1 Lead in excess of 600.0 ppm weight/weight total solids.
2 Mercury in excess of 50.0 ppm weight/weight total product.
.3 Cadmium in excess of 1.0 ppm weight/weight total product.
4 Hexavelant chromium in excess of 3.0 ppm weight/weight total product.
5 Organochlorines or polychlorinated biphenyls (PCBS) in excess of 1.0 ppm
weight/weight total product.
A2 The following must be performed on each batch of consolidated post-consumer material before

surface coating is reformulated and canned. These tests must be performed at a laboratory or
facility which has been accredited by the Standards Council of Canada.

A Lead, cadmium and chromium are to be determined using ICP-AES (Inductively Coupled
Plasma - Atomic Emission Spectroscopy) technique no. 6010 as defined in EPA SW-846.

2 Mercury is to be determined by Cold Vapour Atomic Absorption Spectroscopy using
Technique no. 7471 as defined in EPA SW-846.

3 Organochlorines and PCBs are to be determined by Gas Chromatography using

Technique no. 8081 as defined in EPA SW-846.

2.2 COLOURS

A

Departmental Representative will provide Colour Schedule after Contract award. Submit proposed
Colour Schedule to Departmental Representative for approval.

Colour schedule will be based upon selection of five base colours and three accent colours. No
more than eight colors will be selected for entire project and no more than three colours will be
selected in each area.

Selection of colours will be from manufacturers full range of colours.

Where specific products are available in restricted range of colours, selection will be based on
limited range.

2.3 MIXING AND TINTING

A

2

Perform colour tinting operations prior to delivery of paint to site. On-site tinting of painting
materials is allowed only with Departmental Representative's written permission.

Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written instructions.
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3 Add thinner to paint manufacturer's recommendations. Do not use kerosene or organic solvents to

thin water-based paints.

4 Thin paint for spraying according in accordance with paint manufacturer's instructions. If directions
are not on container, obtain instructions in writing from manufacturer and provide copy of
instructions to Departmental Representative .

5 Re-mix paint in containers prior to and during application to ensure break-up of lumps, complete
dispersion of settled pigment, and colour and gloss uniformity.

24 GLOSS/SHEEN RATINGS

A1 Paint gloss is defined as sheen rating of applied paint, in accordance with following values:
Gloss @ 60 degrees Sheen @ 85 degrees

Gloss Level 1 Matte Max.5 Max.10

Finish (flat) Gloss Level 2 Max.10 10to 35

-Velvet-Like Finish

Gloss Level 3 10to 25 10to 35

-Eggshell Finish

Gloss Level 4 20to 35 Min.35

-Satin-Like Finish

Gloss Level 5 35t0 70

-Traditional Semi-Gloss Finish

Gloss Level 6 70 to 85

-Gloss finish

Gloss Level 7 More than 85

-High Gloss Finish

2 Gloss level ratings of painted surfaces as indicated.

2.5 EXTERIOR PAINTING SYSTEMS

A Structural Steel and Metal Fabrications:

1 EXT 5.1B - Waterborne light industrial, gloss level 6 coating (over inorganic zinc).
.2 Galvanized Metal: not chromate passivated

A1 EXT 5.3G - Waterborne light industrial, gloss level 6 coating.
3 All paint systems to be MPI Premium Grade 3 coat system.

3.0 EXECUTION

3.1 MANUFACTURER’S INSTRUCTIONS
A1 Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and data sheet.

3.2 EXISTING CONDITIONS
A Investigate existing substrates for problems related to proper and complete preparation of surfaces
to be painted. Report to Departmental Representative damages, defects, unsatisfactory or
unfavourable conditions before proceeding with work.

3.3 EXAMINATION
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Exterior repainting work: inspected by MPI Accredited Paint Inspection Agency (inspector)
acceptable to specifying authority and local Painting Contractor's Association. Painting contractor
to notify Paint Inspection Agency minimum of one week prior to commencement of work and
provide copy of project repainting specification and Finish Schedule.

Exterior surfaces requiring repainting: inspected by both painting contractor and Paint Inspection
Agency who will notify Departmental Representative in writing of defects or problems, prior to
commencing repainting work, or after surface preparation if unseen substrate damage is
discovered.

Where assessed degree of surface degradation of DSD-1 to DSD-3 before preparation of surfaces
for repainting is revealed to be DSD-4 after preparation, repair or replacement of such unforeseen
defects discovered are to be corrected, as mutually agreed, before repainting is started.

3.4 PROTECTION

A

Protect existing building surfaces and adjacent structures from paint spatters, markings and other
damage by suitable non-staining covers or masking. If damaged, clean and restore such surfaces
as directed by Departmental Representative.

Protect items that are permanently attached such as Fire Labels on doors and frames.

Protect factory finished products and equipment.

Protect passing pedestrians, building occupants and general public in and about building.
Remove light fixtures, surface hardware on doors, and other surface mounted equipment, fittings
and fastenings prior to undertaking painting operations. Store items and re-install after painting is

completed.

Move and cover exterior furniture and portable equipment as necessary to carry out painting
operations. Replace as painting operations progress.

As painting operations progress, place "WET PAINT" signs in pedestrian and vehicle traffic areas
to approval of Departmental Representative.

3.5 APPLICATION

A

2

3

Method of application to be as approved by Departmental Representative. Apply paint by brush or
roller. Conform to manufacturer's application instructions unless specified otherwise.

Brush and Roller Application:

1 Apply paint in a uniform layer using brush and/or roller of types suitable for application.

2 Work paint into cracks, crevices and corners.

3 Paint surfaces and corners not accessible to brush using spray daubers and/or
sheepskins. Paint surfaces and corners not accessible to roller using brush, daubers or
sheepskins.

4 Brush and/or roll out runs and sags, and over-lap marks. Rolled surfaces shall be free of
roller tracking and heavy stipple unless approved by Departmental Representative

5 Remove runs, sags and brush marks from finished work and repaint.

Spray Application:
A Provide and maintain equipment that is suitable for intended purpose, capable of properly
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atomizing paint to be applied, and equipped with suitable pressure regulators and

gauges.
2 Keep paint ingredients properly mixed in containers during paint application either by
continuous mechanical agitation or by intermittent agitation as frequently as necessary.
3 Apply paint in a uniform layer, with overlapping at edges of spray pattern.
4 Brush out immediately runs and sags.
5 Use brushes to work paint into cracks, crevices and places which are not adequately

painted by spray.

4 Use dipping, sheepskins or daubers when no other method is practical in places of difficult access
and when specifically authorized by Departmental Representative.

5 Apply coats of paint as continuous film of uniform thickness. Repaint thin spots or bare areas
before next coat of paint is applied.

.6 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for minimum
time period as recommended by manufacturer.

T Sand and dust between coats to remove visible defects.

.8 Finish surfaces both above and below sight lines as specified for surrounding surfaces, including
such surfaces as projecting ledges.

.9 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces.

3.6 MECHANICAL/ELECTRICAL EQUIPMENT
A Unless otherwise specified, paint exterior exposed conduits, piping, hangers, duct work and other
mechanical and electrical equipment with colour and finish to match adjacent surfaces, except as
noted otherwise.

2 Touch up scratches and marks on factory painted finishes and equipment with paint as supplied by
manufacturer of equipment.

.3 Do not paint over nameplates.
4 Paint fire protection piping red.
5 Paint steel electrical light standards. Do not paint outdoor transformers and substation equipment.

3.7 RESTORATION & CLEANING

1 Clean and re-install hardware items removed before undertaken painting operations.
2 Remove protective coverings and warning signs as soon as practical after operations cease.
3 Remove paint splashings on exposed surfaces that were not painted. Remove smears and spatter

immediately as operations progress, using compatible solvent.

4 Protect freshly completed surfaces from paint droppings and dust to approval of Departmental
Representative. Avoid scuffing newly applied paint.

5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as
approved by Departmental Representative.
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.6 Proceed in accordance with Section 01 74 11 - Cleaning.
A1 Remove paint where spilled, splashed, splattered or sprayed as work progresses using

means and materials that are not detrimental to affected surfaces.

3.8 COLOUR SCHEDULE
A1 Metal doors / frames and metal stair and handrails — medium grey.

END OF SECTION 09 91 13
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1.0 GENERAL

1.1 RELATED REQUIREMENTS

A Concrete Unit Masonry Section 04 22 00
2 Metal Fabrications Section 05 50 00
3 Finish Carpentry Section 06 20 00
4 Metal Doors & Frames Section 08 11 00
5 Room Finish Schedule Section 09 06 00
1.2 REFERENCES
A Department of Justice Canada (Jus)
A Canadian Environmental Protection Act (CEPA), 1999, c. 33
.2 Environmental Protection Agency (EPA)
1 EPA Test Method for Measuring Total Volatile Organic Compound Content of Consumer

Products, Method 24 - 1995, (for Surface Coatings).

3 Health Canada / Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).
A4 Master Painters Institute (MPI)
A MPI Architectural Painting Specifications Manual, November 2007.
2 MPI Maintenance Repainting Manual, latest edition.
5 National Fire Code of Canada - 2010
.6 Society for Protective Coatings (SSPC)
A SSPC Painting Manual, Volume Two, 8th Edition, Systems and Specifications Manual.
1.3 QUALITY ASSURANCE
1 Qualifications:

1 Contractor: minimum of five years proven satisfactory experience. Provide list of last
three comparable jobs including, job name and location, specifying authority, and project
manager.

2 Journeymen: qualified journeymen who have "Tradesman Qualification Certificate of
Proficiency" engaged in painting work.

.3 Apprentices: working under direct supervision of qualified trade’s person in accordance

with trade regulations.

2 Conform to the standards contained in the Master Painters Institute Architectural Painting
Specification Manual, latest edition (hereafter referred to as MPI Painting Specification Manual) for
all painting products including preparation and application of materials. MPI Painting Specification
Manual as issued by the local MPI Accredited Quality Assurance Association having jurisdiction.

3 All paint manufacturers and products used shall be as listed under the “Approved Products” section
of the MPI Painting Specification manual.

4 Other paint materials shall be the highest quality product of an approved manufacturer
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1.4

.10

listed in MPI Painting Specification Manual and shall be compatible with other coating
materials as required.

Single-Source Responsibility: provide primers and undercoat paint produced by the same
manufacturer as the finish coat.

All painting and decorating work shall be inspected by Paint Inspection Agency (inspector)
acceptable to the specifying authority and the local MPI Accredited Quality Assurance
Assaociation. The painting contractor shall notify the Paint Inspection Agency a minimum of
one week prior to commencement of work and provide a copy of the project painting
specification, plans and elevation drawings (including pertinent details) as well as a Finish
Schedule.

All surfaces requiring painting or repainting shall be inspected by the inspection agency
who shall advise on all aspects of painting work including preparation, notifying the
Consultant, the Contractor and the Trade Contractor of any defects or problems prior to
commencing painting work or after the prime coat shows defects in the substrate, and as
the work progresses.

Mock-Ups:
1 Construct mock-ups in accordance with Section 01 45 00 - Quality Control.

A Prepare and paint designated surface, area, room or item (in each colour scheme)
to specified requirements, with specified paint or coating showing selected colours,
gloss/sheen, textures.

2 Mock-up will be used:

1 To judge workmanship, substrate preparation, operation of equipment and
material application and workmanship to MPI Architectural Painting
Specification Manual standards.

3 Locate where directed.

4 Allow 24 hours for inspection of mock-up before proceeding with work.

5 When accepted, mock-up will demonstrate minimum standard of quality required

for this work. Approved mock-up may remain as part of finished work.

Pre-Installation Meeting:

1 Convene pre-installation meeting one week prior to beginning work of this Section and
on-site installations in accordance with Section 01 32 16.07 - Construction Progress
Schedules - Bar (GANTT) Chart

A Verify project requirements.

2 Review installation and substrate conditions.

3 Coordination with other building subtrades.

4 Review manufacturer's installation instructions and warranty requirements.

Health and Safety:
A Do construction occupational health and safety in accordance with Section 01 35 33 -
Health and Safety Requirements.

PERFORMANCE REQUIREMENTS

A

Environmental Performance Requirements:
A Provide paint products meeting MPI "Environmentally Friendly” E2 ratings based on VOC
(EPA Method 24) content levels.
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2 Green Performance in accordance with MPI Standard GPS-1.

1.5 SCHEDULING
A Submit work schedule for various stages of painting to Departmental Representative for review.
Submit schedule minimum of 48 hours in advance of proposed operations.

2 Obtain written authorization from Departmental Representative for changes in work schedule.
3 Schedule painting operations to prevent disruption of occupants.

1.6 SUBMITTALS

A Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:
A Submit product data and instructions for each paint and coating product to be used.
2 Submit product data for the use and application of paint thinner.
.3 Submit two copies of Workplace Hazardous Materials Information System (WHMIS)

Material Safety Data Sheets (MSDS) in accordance with Section 01 35 33 - Health and
Safety Requirements.

3 Samples:
A Submit manufacturer’s standard range of color choices on each specified color type as
listed in Colour Schedule of this section for selection, review and acceptance of each color.

2 Submit triplicates 200 x 300 mm sample panels of each paint with specified paint in
colours, gloss/sheen and textures required, based on selected colors, to MPI Architectural
Painting Specification Manual standards submitted on following substrate materials:

A 3 mm plate steel for finishes over metal surfaces.

2 50 mm concrete block for finishes over concrete or concrete masonry surfaces.

.3 13 mm gypsum board for finishes over gypsum board and other smooth surfaces.
3 Retain reviewed samples on-site to demonstrate acceptable standard of quality for

appropriate on-site surface. 50mm concrete block for finishes over concrete or concrete
masonry surfaces.

4 Test reports: submit certified test reports for paint from approved independent testing
laboratories, indicating compliance with specifications for specified performance
characteristics and physical properties.

A Lead, cadmium and chromium: presence of and amounts.
2 Mercury: presence of and amounts.
.3 Organochlorines and PCBs: presence of and amounts.
5 Certificates: submit certificates signed by manufacturer certifying that materials comply

with specified performance characteristics and physical properties.

.6 Manufacturer's Instructions:
A Submit manufacturer's installation instructions.

7 Closeout Submittals: submit maintenance data for incorporation into manual specified in
Section 01 78 00 - Closeout Submittals include following:
A Product name, type and use.

2 Manufacturer's product number.
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3 Colour numbers.
4 MPI Environmentally Friendly classification system rating.

1.7 MAINTENANCE
1 Extra Materials:
A1 Deliver to extra materials from same production run as products installed. Package
products with protective covering and identify with descriptive labels. Comply with Section
01 78 00 - Closeout Submittals.

2 Quantity: provide one - 4 litre (1 gallon) can of each type and colour of primer stain finish
coating. ldentify colour and paint type in relation to established colour schedule and finish
system.

3 Delivery, storage and protection: comply with Departmental Representative requirements

for delivery and storage of extra materials.

1.8 DELIVERY, STORAGE AND HANDLING
A Packing, Shipping, Handling and Unloading:
1 Pack, ship, handle and unload materials in accordance with Section 01 61 00 - Common
Product Requirements and manufacturer's written instructions.

2 Acceptance at Site:
A Identify products and materials with labels indicating:
A Manufacturer's name and address.
2 Type of paint or coating.
.3 Compliance with applicable standard.
4 Colour number in accordance with established colour schedule.
3 Remove damaged, opened and rejected materials from site.
4 Storage and Protection:
1 Provide and maintain dry, temperature controlled, secure storage.
2 Store materials and supplies away from heat generating devices.
3 Store materials and equipment in well-ventilated area with temperature range 7 degrees

C to 30 degrees C.

5 Store temperature sensitive products above minimum temperature as recommended by
manufacturer.
.6 Keep areas used for storage, cleaning and preparation clean and orderly. After completion of

operations, return areas to clean condition.

7 Remove paint materials from storage only in quantities required for same day use.
.8 Fire Safety Requirements:
A Provide one Type ABC fire extinguisher adjacent to storage area.
2 Store oily rags, waste products, empty containers and materials subject to spontaneous
combustion in ULC approved, sealed containers and remove from site on a daily basis.
3 Handle, store, use and dispose of flammable and combustible materials in accordance

with National Fire Code of Canada requirements.

.9 Waste Management and Disposal:
A Separate waste materials for reuse and recycling in accordance with Section 01 74 19 -
Waste Management and Disposal.
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Remove from site and dispose of packaging materials at appropriate recycling facilities.
Collect and separate for disposal paper, plastic, polystyrene corrugated cardboard and
packaging material in appropriate on-site bins for recycling in accordance with Waste
Management Plan (WMP).

Separate for recycling and place in designated containers Steel, Metal, Plastic waste in
accordance with Waste Management Plan (WMP).

Place materials defined as hazardous or toxic in designated containers.

Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional
and Municipal, regulations.

Ensure emptied containers are sealed and stored safely.

Unused paint, coating materials must be disposed of at official hazardous material
collections site as approved by Departmental Representative.

Paint, stain and wood preservative finishes and related materials (thinners and solvents)
are regarded as hazardous products and are subject to regulations for disposal.
Information on these controls can be obtained from Provincial Ministries of Environment
and Regional levels of Government.

Material which cannot be reused must be treated as hazardous waste and disposed of in
an appropriate manner.

Place materials defined as hazardous or toxic waste, including used sealant and
adhesive tubes and containers, in containers or areas designated for hazardous waste.
To reduce the amount of contaminants entering waterways, sanitary/storm drain systems
or into ground follow these procedures:

1 Retain cleaning water for water-based materials to allow sediments to be filtered
out.

2 Retain cleaners, thinners, solvents and excess paint and place in designated
containers and ensure proper disposal.

3 Return solvent and oil soaked rags used during painting operations for
contaminant recovery, proper disposal, or appropriate cleaning and laundering.

4 Dispose of contaminants in approved legal manner in accordance with hazardous
waste regulations.

5 Empty paint cans are to be dry prior to disposal or recycling (where available).

Where paint recycling is available, collect waste paint by type and provide for delivery to
recycling or collection facility.

Set aside and protect surplus and uncontaminated finish materials. Deliver to or arrange
collection by organizations for verifiable re-use or re-manufacturing.

1.9 SITE CONDITIONS

A Heating, Ventilation and Lighting:

A

Provide heating facilities to maintain ambient air and substrate temperatures above 10
degrees C for 24 hours before, during and after paint application until paint has cured
sufficiently.

2 Provide continuous ventilation for seven days after completion of application of paint.

3 Coordinate use of existing ventilation system with Departmental Representative and
ensure its operation during and after application of paint as required.

4 Provide temporary ventilating and heating equipment where permanent facilities are not
available or supplemental ventilating and heating equipment if ventilation and heating
from existing system is inadequate to meet minimum requirements.

5 Provide minimum lighting level of 323 Lux on surfaces to be painted.

2 Temperature, Humidity and Substrate Moisture Content Levels:
A Unless pre-approved written approval by Paint Inspection Agency Authority and product
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manufacturer, perform no painting when:

A1 Ambient air and substrate temperatures are below 10 degrees C.

2 Substrate temperature is above 32 degrees C unless paint is specifically
formulated for application at high temperatures.

3 Substrate and ambient air temperatures are not expected to fall within MPI or
paint manufacturer's prescribed limits.

4 The relative humidity is under 85% or when the dew point is more than 3 degrees
C variance between the air/surface temperature. Paint should not be applied if
the dew point is less than 3 degrees C below the ambient or surface
temperature. Use sling psychrometer to establish the relative humidity before
beginning paint work.

5 Rain or snow are forecast to occur before paint has thoroughly cured or when it is
foggy, misty, raining or snowing at site.

.6 Ensure that conditions are within specified limits during drying or curing process,
until newly applied coating can itself withstand 'normal’ adverse environmental
factors.

2 Perform painting work when maximum moisture content of the substrate is below:

1 Allow new concrete and masonry to cure minimum of 28 days.

2 15% for wood.

3 12% for plaster and gypsum board.

3 Test for moisture using calibrated electronic Moisture Meter. Test concrete floors for
moisture using "cover patch test".
4 Test concrete, masonry and plaster surfaces for alkalinity as required.
3 Surface and Environmental Conditions:

A Apply paint finish in areas where dust is no longer being generated by related
construction operations or when wind or ventilation conditions are such that airborne
particles will not affect quality of finished surface.

2 Apply paint to adequately prepared surfaces and to surfaces within moisture limits.
.3 Apply paint when previous coat of paint is dry or adequately cured.
A4 Additional interior application requirements:

A Apply paint finishes when temperature at location of installation can be satisfactorily
maintained within manufacturer's recommendations.

2 Apply paint in occupied facilities during silent hours only. Schedule operations to approval
of Departmental Representative such that painted surfaces will have dried and cured
sufficiently before occupants are affected.

1.10 GUARANTEE
1 Furnish either the local MPI Accredited Quality Assurance Association’s two (2) year guarantee, or,
alternatively, a 100% two (2) year Maintenance Bond — both in accordance with MPI Painting

Manual requirements. The Maintenance Bond shall warrant that all painting work has been

performed in accordance with MPI Painting Manual requirements

2 All painting and decorating work shall be in accordance with MPI Painting Manual requirements
and shall be inspected by the local MPI Accredited Quality Assurance Association’s Paint

Inspection Agency (inspector), whether using either the MPI Accredited Quality Assurance

Association’s guarantee, or the Maintenance Bond option. The cost for such inspections, and for

either the local MPI Accredited Quality Assurance Association’s Guarantee, or the Maintenance

Bond, shall be included in the Base Bid Price.

3 Painting and decorating Subcontractors choosing the Maintenance Bond option shall provide a
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maintenance bond consent from a reputable surety company licensed to do business in Canada.
Cash or certified check are not acceptable in lieu of surety consent.

2.0 PRODUCTS

2.1 MATERIALS
A1 Paint materials listed in the MPI Approved Products List (APL) are acceptable for use on this
project.

Provide paint materials for paint systems from single manufacturer.
Only qualified products with E2 "Environmentally Friendly" rating are acceptable for use on this
project.

w N

4 Conform to latest MPI requirements for interior painting work including preparation and priming.

5 Materials (primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners, solvents, etc.) in
accordance with MPI Architectural Painting Specification Manual "Approved Product” listing.

.6 Linseed oil, shellac, and turpentine: highest quality product from approved manufacturer listed in
MPI Architectural Painting Specification Manual, compatible with other coating materials as
required.

7 Paints, coatings, adhesives, solvents, cleaners, lubricants, and other fluids:
A Water-based.
2 Non-flammable.
3 Manufactured without compounds which contribute to ozone depletion in the upper
atmosphere.
4 Manufactured without compounds which contribute to smog in the lower atmosphere.
5 Do not contain methylene chloride, chlorinated hydrocarbons, toxic metal pigments.

.8 Formulate and manufacture water-borne surface coatings with no aromatic solvents, formaldehyde,
halogenated solvents, mercury, lead, cadmium, hexavalent chromium or their compounds.

.9 Flash point: 61.0 degrees C or greater for water-borne surface coatings and recycled water-borne
surface coatings.

.10 Ensure manufacture and process of both water-borne surface coatings and recycled water-borne
surface coatings does not release:
A Matter in undiluted production plant effluent generating 'Biochemical Oxygen Demand'
(BOD) in excess of 15 mg/L to natural watercourse or sewage treatment facility lacking
secondary treatment.
2 Total Suspended Solids (TSS) in undiluted production plant effluent in excess of 15 mg/L
to natural watercourse or a sewage treatment facility lacking secondary treatment.

A1 Recycled water-borne surface coatings must not contain:

Lead in excess of 600.0 ppm weight/weight total solids.

Mercury in excess of 50.0ppm weight/weight total product.

Cadmium in excess of 1.0ppm weight/weight total product.

Hexavelant chromium in excess of 3.0 ppm weight/weight total product.

Organochlorines or polychlorinated biphenyls (PCBS) in excess of 1.0 ppm weight/weight
total product.

hwivE
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2.2 COLOURS
A1 Departmental Representative will provide Colour Schedule after Contract award. Submit proposed
Colour Schedule to Departmental Representative for approval.

2 Colour schedule will be based upon selection of five base colours and three accent colours. No
more than eight colors will be selected for entire project and no more than three colours will be
selected in each area.

3 Selection of colours will be from manufacturers full range of colours.

4 Where specific products are available in restricted range of colours, selection will be based on
limited range.

5 Second coat in three coat system to be tinted slightly lighter colour than top coat to show visible

difference between coats.

.6 Refer to Colour Schedule of this Section, and Section 09 06 00 Finish Schedule and drawings for
identification and location of colours.

2.3 MIXING AND TINTING
A Perform colour tinting operations prior to delivery of paint to site. Obtain written approval from
Departmental Representative for tinting of painting materials.

2 Mix paste, powder or catalyzed paint mixes in accordance with manufacturer's written instructions.

3 Use and add thinner in accordance with paint manufacturer's recommendations.Do not use
kerosene or similar organic solvents to thin water-based paints.

4 Thin paint for spraying in accordance with paint manufacturer's instructions.

5 Re-mix paint in containers prior to and during application to ensure break-up of lumps, complete
dispersion of settled pigment, and colour and gloss uniformity.

2.4  GLOSS/SHEEN RATINGS

1 Paint gloss is defined as sheen rating of applied paint, in accordance with following values:
Gloss @ 60 degrees Sheen @ 85 degrees
Gloss Level 1 Matte Max.5 Max.10
Finish (flat) Gloss Level 2 Max.10 10to 35
-Velvet-Like Finish
Gloss Level 3 10to 25 10to 35
-Eggshell Finish
Gloss Level 4 20to 35 Min.35
-Satin-Like Finish
Gloss Level 5 35t0 70
-Traditional Semi-Gloss Finish
Gloss Level 6 70 to 85
-Gloss finish
Gloss Level 7 More than 85
-High Gloss Finish
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2 Gloss level ratings of painted surfaces as indicated.

2.5 INTERIOR PAINTING SYSTEMS — NEW CONSTRUCTION
A Concrete masonry units: smooth and split face block and brick:
A INT 4.2D- High Performance Architectural Latex gloss level 3 finish.

2 Structural steel and metal fabrications: columns, beams, joists:
A1 INT 5.1R - High Performance Architectural Latex gloss level 5 coating.

3 Steel - high heat: (boilers, furnaces, heat exchangers, breeching, pipes, flues, stacks, etc., with
temperature range as noted):
A1 INT 5.2C - Inorganic zinc rich coating, maximum 400 degrees C.

4 Galvanized metal: doors, frames, railings, misc. steel, pipes, overhead decking, and ducts.
A INT 5.3M - High Performance Architectural Latex gloss level 3 coating (over waterborne
primer).

5 Plaster and gypsum board: gypsum wallboard, drywall, "sheet rock type material”, and textured
finishes:
A INT 9.2B - High Performance Architectural Latex gloss level 3 finish for wall, gloss level 1
for wall typical, gloss level 1 for ceiling.
.6 All paint systems to be MPI Premium Grade 3 coat systems.

2.6 INTERIOR REPAINTING SYSTEMS

A Concrete masonry units: smooth and split face block and brick:
A RIN 4.2K — High Performance Architectural Latex gloss level 3 finish.

2 Structural Steel and Metal Fabrications:
1 RIN 5.1R- High Performance Architectural Latex gloss level 5 coating.

3 Steel - high heat: (boilers, furnaces, heat exchangers, breeching, pipes, flues, stacks, etc., with
temperature range as noted):
A1 RIN 5.2C - Inorganic zinc rich coating, maximum 400 degrees C.

4 Galvanized Metal: doors, frames, railings, misc steel, pipes, overhead decking, ducts, etc.
A RIN 5.3J — High Performance Architectural Latex gloss level 3 coating.

5 Concrete: vertical surfaces (including ceiling)
1 RIN 3.1J High Performance Architectural Latex, gloss level 1 finish.

2.7 __SOURCE QUALITY CONTROL
A Perform following tests on each batch of consolidated post-consumer material before surface
coating is reformulated and canned. Testing by laboratory or facility which has been accredited by
Standards Council of Canada.

A Lead, cadmium and chromium are to be determined using ICP-AES (Inductively Coupled
Plasma - Atomic Emission Spectroscopy) technique no. 6010 as defined in EPA SW-846.

2 Mercury is to be determined by Cold Vapour Atomic Absorption Spectroscopy using
Technique no. 7471 as defined in EPA SW-846.

3 Organochlorines and PCBs are to be determined by Gas Chromatography using

Technique no. 8081 as defined in EPA SW-846.
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3.0

EXECUTION

3.1

MANUFACTURER’S INSTRUCTIONS

A1 Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and data sheet.

3.2 GENERAL

A1 Perform preparation and operations for interior painting in accordance with MPI Architectural
Painting Specifications Manual except where specified otherwise.

2 Apply paint materials in accordance with paint manufacturer's written application instructions.

3.3 EXAMINATION

1 Investigate existing substrates for problems related to proper and complete preparation of surfaces
to be painted. Report to Departmental Representative damages, defects, unsatisfactory or
unfavourable conditions before proceeding with work.

2 Conduct moisture testing of surfaces to be painted using properly calibrated electronic moisture
meter, except test concrete floors for moisture using simple "cover patch test". Do not proceed with
work until conditions fall within acceptable range as recommended by manufacturer.

3 Maximum moisture content as follows:

A Stucco, plaster and gypsum board: 12%.
2 Concrete: 12%.
.3 Clay and Concrete Block/Brick: 12%.
4 Wood: 15%.
3.4 PREPARATION

A Protection:

1 Protect existing building surfaces and adjacent structures from paint spatters, markings

and other damage by suitable non-staining covers or masking. If damaged, clean and
restore surfaces as directed by Departmental Representative.

2 Protect items that are permanently attached such as Fire Labels on doors and frames.
3 Protect factory finished products and equipment.
4 Protect passing pedestrians, building occupants and general public in and about the
building.
2 Surface Preparation in accordance with MPI Repainting Manual:
A Remove electrical cover plates, light fixtures, surface hardware on doors, bath

accessories and other surface mounted equipment, fittings and fastenings prior to
undertaking painting operations. Identify and store items in secure location and
re-installed after painting is completed.

2 Move and cover furniture and portable equipment as necessary to carry out painting
operations. Replace as painting operations progress.
3 Place "WET PAINT" signs in occupied areas as painting operations progress. Signs to

approval of Departmental Representative.

3 Clean and prepare surfaces in accordance with MPI Architectural Painting Specification Manual
requirements. Refer to MPI Manual in regard to specific requirements and as follows:
A Remove dust, dirt, and other surface debris by wiping with dry, clean cloths or
compressed air.
2 Wash surfaces with a biodegradable detergent and clean warm water using a stiff bristle
brush to remove dirt, oil and other surface contaminants.
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3 Rinse scrubbed surfaces with clean water until foreign matter is flushed from surface.

4 Allow surfaces to drain completely and allow to dry thoroughly.

5 Prepare surfaces for water-based painting, water-based cleaners should be used in place
of organic solvents.

.6 Use trigger operated spray nozzles for water hoses.
7 Many water-based paints cannot be removed with water once dried. Minimize use of
mineral spirits or organic solvents to clean up water-based paints.
4 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive chemicals,

grease, oil and solvents before prime coat is applied and between applications of remaining coats.
Apply primer, paint, or pretreatment as soon as possible after cleaning and before deterioration
occurs.

5 Where possible, prime non-exposed surfaces of new wood surfaces before installation. Use same
primers as specified for exposed surfaces.
A Apply vinyl sealer to MPI #36 over knots, pitch, sap and resinous areas.
2 Apply wood filler to nail holes and cracks.
3 Tint filler to match stains for stained woodwork.

.6 Sand and dust between coats as required to provide adequate adhesion for next coat and to
remove defects visible from a distance up to 1000 mm.

7 Clean metal surfaces to be painted by removing rust, loose mill scale, welding slag, dirt, oil, grease
and other foreign substances in accordance with MPI requirements. Remove traces of blast
products from surfaces, pockets and corners to be painted by brushing with clean brushes or
vacuum cleaning.

.8 Touch up of shop primers with primer as specified.

.9 Do not apply paint until prepared surfaces have been accepted by Departmental Representative.

3.5 APPLICATION

A Method of application to be as approved by Departmental Representative. Apply paint by brush,
roller, air or airless sprayer. Conform to manufacturer's application instructions unless specified
otherwise.

2 Brush and Roller Application:

A Apply paint in uniform layer using brush and/or roller type suitable for application.

2 Work paint into cracks, crevices and corners.

.3 Paint surfaces and corners not accessible to brush using spray daubers and/or
sheepskins. Paint surfaces and corners not accessible to roller using brush, daubers or
sheepskins.

4 Brush and/or roll out runs and sags, and over-lap marks. Rolled surfaces free of roller
tracking and heavy stipple.

5 Remove runs, sags and brush marks from finished work and repaint.

3 Spray application:

A Provide and maintain equipment that is suitable for intended purpose, capable of atomizing
paint to be applied, and equipped with suitable pressure regulators and gauges.

2 Keep paint ingredients properly mixed in containers during paint application either by

continuous mechanical agitation or by intermittent agitation as frequently as necessary.
3 Apply paint in uniform layer, with overlapping at edges of spray pattern. Back roll first coat
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application.
4 Brush out immediately all runs and sags.
5 Use brushes and rollers to work paint into cracks, crevices and places which are not
adequately painted by spray.
4 Use dipping, sheepskins or daubers only when no other method is practical in places of difficult
access.
5 Apply coats of paint continuous film of uniform thickness. Repaint thin spots or bare areas before
next coat of paint is applied.
.6 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for minimum
time period as recommended by manufacturer.
7 Sand and dust between coats to remove visible defects.
.8 Finish surfaces both above and below sight lines as specified for surrounding surfaces, including
such surfaces as tops of interior cupboards and cabinets and projecting ledges.
.9 Finish closets and alcoves as specified for adjoining rooms.
.10 Finish top, bottom, edges and cutouts of doors after fitting as specified for door surfaces.
3.6 MECHANICAL/ELECTRICAL EQUIPMENT
1 Paint finished area exposed conduits, piping, hangers, ductwork and other mechanical and
electrical equipment with colour and finish to match adjacent surfaces, except as indicated.
2 Boiler room, mechanical and electrical rooms: paint exposed conduits, piping, hangers, ductwork
and other mechanical and electrical equipment.
3 Other unfinished areas: leave exposed conduits, piping, hangers, ductwork and other mechanical
and electrical equipment in original finish and touch up scratches and marks.
4 Touch up scratches and marks on factory painted finishes and equipment with paint as supplied by
manufacturer of equipment.
5 Do not paint over nameplates.
.6 Keep sprinkler heads free of paint.
7 Paint inside of ductwork where visible behind grilles, registers and diffusers with primer and one
coat of matt black paint.
.8 Paint fire protection piping red.
9 Paint disconnect switches for fire alarm system and exit light systems in red enamel.
.10 Paint natural gas piping yellow.
A1 Paint both sides and edges of backboards for telephone and electrical equipment before

installation. Leave equipment in original finish except for touch-up as required, and paint conduits,
mounting accessories and other unfinished items.
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12 Do not paint interior transformers and substation equipment.

3.7 SITE TOLERANCES

A Walls: no defects visible from a distance of 2000 mm at 90 degrees to surface.

2 Ceilings: no defects visible from floor at 45 degrees to surface when viewed using final lighting
source.

3 Final coat to exhibit uniformity of colour and uniformity of sheen across full surface area.

3.8 FIELD QUALITY CONTROL
1 Interior painting and decorating work shall be inspected by a Paint Inspection Agency (inspector)
acceptable to the specifying authority and local Painting Contractor's Association. Painting
contractor shall notify Paint Inspection Agency a minimum of one week prior to commencement of
work and provide a copy of project painting specification, plans and elevation drawings (including
pertinent details) as well as a Finish Schedule.

2 Interior surfaces requiring painting shall be inspected by Paint Inspection Agency who shall notify
Departmental Representative and General Contractor in writing of defects or problems, prior to
commencing painting work, or after prime coat shows defects in substrate.

.3 Where "special” painting, coating or decorating system applications (i.e. elastomeric coatings) or
non-MPI listed products or systems are to be used, paint or coating manufacturer shall provide as
part of this work, certification of surfaces and conditions for specific paint or coating system
application as well as on site supervision, inspection and approval of their paint or coating system
application as required at no additional cost to Departmental Representative.

4 Advise Departmental Representative when surfaces and applied coating is ready for inspection.
Do not proceed with subsequent coats until previous coat has been approved.

5 Cooperate with inspection firm and provide access to areas of work.

.6 Retain purchase orders, invoices and other documents to prove conformance with noted MPI
requirements when requested by Departmental Representative.

3.9 RESTORATION

A Clean and re-install hardware items removed before undertaken painting operations.
2 Remove protective coverings and warning signs as soon as practical after operations cease.
.3 Remove paint splashings on exposed surfaces that were not painted. Remove smears and

patter immediately as operations progress, using compatible solvent.

A4 Protect freshly completed surfaces from paint droppings and dust to approval of Departmental
Representative. Avoid scuffing newly applied paint.

5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as
approved by Departmental Representative.

3.10  PAINT COLOUR SCHEDULE
A All metal doors / frames and metal handrails — medium grey (same as exterior).
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2 All concrete masonry units, expressed concrete ceiling, steel structure, steel joist, metal deck and

gypsum wall board — off-white.

END OF SECTION 09 91 23
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1.0 GENERAL

11 RELATED REQUIREMENTS
A Modified Bituminous Membrane Roofing Section 07 52 00

2 Sheet Metal Flashing and Trim Section 07 62 00

1.2 ADMINISTRATIVE REQUIREMENTS
A Pre-installation meetings: comply with Section 01 31 19 - Project Meetings. Conduct pre-

installation meeting one week prior to commencing work of this Section and on-site
installations to:

Verify project requirements, including mock-up requirements.

Verify substrate conditions.

Co-ordinate products, installation methods and techniques.

Sequence work of related sections.

Co-ordinate with other building subtrades.

Review manufacturer's installation instructions.

Review masonry cutting operations, methods and tools and determine worker

safety and protection from dust during cutting operations.

.8 Review warranty requirements.

Noubhwihk

2 Sequencing: sequence with other work in accordance with 01 32 16.07 - Construction
Progress Schedules - Bar (GANTT) Chart. Comply with manufacturer's written
recommendations for sequencing construction operations.

3 Scheduling: schedule with other work in accordance with Section 01 32 16.07 -
Construction Progress Schedules - Bar (GANTT) Chart.

4 Mock-ups:

1 Construct mock-ups in accordance with Section 01 45 00 - Quality Control.

2 Mock-up used:
A To judge workmanship, substrate preparation, operation of equipment

and material application.

.3 Construct mock-up where directed by Departmental Representative.

4 Allow 24 hours for inspection of mock-up by Departmental Representative before
proceeding with work.

5 When accepted by Departmental Representative, mock-up will demonstrate
minimum standard for this work. Mock-up may remain as part of finished work.

.6 Start work only upon receipt of written acceptance of mock-up by Departmental
Representative.

13 ACTION & INFORMAL SUBMITTALS

A Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product td literature, specifications and datasheet
and include product characteristics, performance criteria, limitations and colours.
2 Provide two copies of Workplace Hazardous Materials Information System

(WHMIS) — Material Safety Data Sheets (MSDS) in accordance with Section
01 35 43 - Environmental Procedures.
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3 Samples:
A1 Netting material and each type of netting hardware.
2 Furnish samples of system(s) so installation can be coordinated with existing

conditions and within on-site conditions.

4 Submit shop drawings showing location of pole and neeting configuration and mounting
details.

14 PRODUCT HANDLING
A Protect products from damage before, during and after the installation.

15 QUALITY ASSURANCE
1 Single Source Responsibility: Furnish products from one manufacturer for entire project.

2 Utilize labor or manufacturer’s Authorized Installers who are knowledgeable in the
product installations.

.3 Installer shall visit the site to gather all information of existing site conditions.
1.6 WARRANTY

A Provide 5 years manufacturer’'s warranty on material against ultra-violet breakdown and
defective workmanship.

1.7 CLOSEOUT SUBMITTALS

1 Provide manufacturer’s instructions for care, cleaning and maintenance of prefaced
masonry units for incorporation into manual specified in Section 01 78 00 — Closeout
Submittals.

2.0 PRODUCTS

2.1 MATERIALS

A Bird Net

A Material: Black, UV resistant polypropylene. UV stabilizer: carbon black - 2% by
weight.

2 Construction: Both Premium and Lightweight grades are knotless, extruded and
pre-stretched netting.

3 Mesh Sizes: 1/2” (1.3cm) square.

4 Net Sizes: Width - 14’(4.2m)
Lengths - 50°(15.2m), 100°(30.4m), 250’(76.2m) and 3,000°(914.4m).

5 Physical Properties: Average strength — 10 Ibs./strand (4.5kg). Average strand
count — 2 per inch. Weight: 8.5 Ibs. (3.8kg) per 1,000 square feet.

.6 Thermal Properties: Melting point: 320+ degrees F. Flash point: 625 degrees F.

Remains flexible at very low temperatures.
Polypropylene is an inert compound and resistant to a wide range of chemicals.

2 Bird Netting Hardware
A Installer to contact manufacturer for up-to-date information and recommendations
for netting hardware applications, item combinations, new items and new
procedures. Use the hardware system recommended by the manufacturer.
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2 Provide the net hardware system, connection hardware, and cable anchoring

hardware that best suits the netting installation and conditions. All hardware is
made from UV stabilized black polypropylene. Hardware combinations can be
mixed to suit changing surface materials and conditions.

A

2

.3

.10

A1

12

13

14

Secure to perimeter with hardware clips as recommended by
manufacturer. Maximum spacing: 12”(30.5cm) O.C.

Seam fastening: Twist Locks join two overlapped pieces of netting
together at a seam. Maximum spacing: 3" (7.6cm) O.C.

Net Ties: Multi-purpose fastener. Fastens the netting fabric to all types of
objects. Use to prevent netting sag or loose fitting nets by securing the
netting to objects above or behind netting installation.

Overhead support straps. 24” (61cm) long to prevent net sag by
fastening bird net to objects above or behind netting installation.
Multi-purpose fastener. Reinforce seams, patch tears, close circular
openings, use for overhead support.

Tensioned Support Cable Hardware: Use support cables to prevent net
sag when spanning large open areas. Maximum spacing between
support cables: 30’ (9.1m). Provide the Connection and Anchoring
Hardware that best suits the installation surface and conditions. Contact
manufacturer for hardware recommendations.

Net Cable: Aircraft grade 302/304 stainless steel 7x7, 49 strand, 3/32”
(2.2mm) diameter cable. 900 Ib. (407 kg) breaking strength. In 250’
(76.2m) and 500’ (152.4m) spool lengths. Hardware determines max
cable run lengths.

Turnbuckles: Stainless steel, hook & eye turnbuckles - three sizes.
Small: Max cable run: 25 feet (7.6m). Safe working load 360 Ibs. (163kg).
Medium: Max cable run: 50 feet (15.2m).

Safe working load 500 Ibs. (226 kg).

Ferrules: Zinc plated copper ferrules for 3/32” (2.2mm) cable. Acceptable
connection for cable runs up to 25’ (7.6m) max. Always use 2 ferrules per
connection. Always use in conjunction with Cable Thimble.

Wire Rope Clamps: Galvanized or stainless steel for 3/32” (2.2mm)
diameter cable. Recommended connection for all cable runs. Mandatory
connection for cable runs over 25’ (7.6m). Always use 2 clamps per
connection. Always use in conjunction with Cable Thimble.

Cable Thimble: Stainless steel cable thimble for 3/32” (2.2mm) diameter
cable. Cable Thimble prevents cable fraying and creasing when
tensioning cable system.

Eyebolts: for steel, iron, and heavy gauge sheet metal. Extreme duty
stainless steel eyebolt, 2" (5.1cm) long, 9/16” I.D. (14.2mm) with 1/4-20
stainless steel hex nut. Maximum spacing between eyebolts: 50’ (15.2m).
Screw Eyes: for wood beams, heavy to medium gauge sheet metal and
wood core surfaces. Extreme duty stainless steel screw eyes 2” (5.1cm)
long, 17/32” 1.D. (13.5mm). Pilot holes recommended for all surfaces.
Maximum spacing between screw eyes: 50’ (15.2m).

Eyebolts and Machine Screw Anchors: for concrete, stone, masonry
block, brick and pre-cast surfaces. Eyebolt specs are same as above.
Machine Screw Anchor: Zinc plated anchor — 1/2” (12.7mm) diameter x
1” (25.4mm) deep with 1/4-20 threads inside. Setting tool included with
anchors.
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3 Pole Cable Support
A1 Stainless steel pole to raise netting systems.
2 Top of pole to have 4 holes designed to accommodate with perimeter net cable
and turn buckles.
3 Bolts half way up the poles can be loosened to adjust poles to required height.
4 Stainless steel floor base (305mm x 305mm) with neoprene protective pad.
5 Pole to be extendable from 1.2m to 2.4m

3.0 EXECUTION

3.1 EXAMINATION

A

Visually inspect the surfaces that will receive the netting hardware and all areas that will
end up behind or inside the netting installation. Note damaged surfaces or incomplete
construction that could compromise the bird netting installation.

Note all areas, surfaces or objects that may require maintenance or periodic replacement
after the bird netting is installed (i.e. mechanical equipment, etc.). Use the appropriate
netting accessories to allow access behind the installed netting system.

Note any objects or conditions that could damage the installed bird netting. Install the net
in such a manner as to avoid these conditions.

3.2 PREPARATION

A

Field Measurements: Verify dimensions of the areas to be enclosed. Make sure you have
sufficient quantity of bird netting, netting hardware and surface cleaning products to
properly install the Bird Netting System.

3.3 SURFACE CLEANING

A

2

All surfaces to be clean, dry and free of obstructions before bird control is installed.

IF BIRD WASTE IS PRESENT: Treat, neutralize and safely remove all bird waste from
installation surfaces. Installer must follow all city, state and federal regulations regarding
the proper removal and disposal of bird droppings.

Use surface cleaning products to neutralize any bird droppings, nests and related waste
materials that may be present. Allow all surfaces to air dry completely, and then reapply
to sanitize and deodorize the surface before proceeding. Strictly follow treatment
instructions provided with surface cleaning products.

Use anti-bacterial personal protection products to help prevent disease transmittal when
working around surfaces contaminated with bird droppings.

3.4 INSTALLATION

A

Install the bird netting hardware as recommended by manufacturer. General order of
installation: install perimeter and support hardware; attach bird netting to installed
hardware; install access or additional support hardware as specified.

Install net as recommended by the manufacturer. If necessary cut the net to fit the area. If
multiple pieces are needed, join the pieces together with the recommended seam
fastening hardware.
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3 Install net to avoid contact with machinery, vehicles, extreme heat, tree branches, etc.
Make necessary adjustments to keep netting a sufficient distance from these objects or
conditions.
A4 Finished net installation to be taught, free of wrinkles, gaps and openings.
3.5 ADJUSTMENTS/CLEANING
A1 Remove debris and waste materials from project site.
2 Inspect finished installation. Make any adjustments needed to conform to manufacturer’s

net installation guidelines.

END OF SECTION 10 81 13
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PART 1

GENERAL

1.1 Related Sections

A Section 01 33 00 Submittal Procedures
2 Section 01 35 33 Health Safety Requirements
3 Section 01 74 11 Cleaning
4 Section 01 74 19 Waste Management Disposal
5 Section 01 78 00 Closeout Submittals
.6 Section 01 91 13 General Commissioning (Cx) Requirements
v Section 01 91 31 Commissioning (Cx) Plan
.8 Section 01 91 33 Commissioning Forms
9 Section 01 91 41 Commissioning Training
.10 Section 01 91 51 Building Management Manual (BMM)
A1 Section 23 05 00 Common Work Results for Mechanical
A2 Section 23 05 05 Installation of Pipework

1.2 References

A American Society for Testing and Materials International, (ASTM).
A ASTM B 32-03, Specification for Solder Metal.
2 ASTM B 306-02, Specification for Copper Drainage Tube (DWV).
3 ASTM C 564-03a, Specification for Rubber Gaskets for Cast Iron Soil Pipe and
Fittings.
2 Canadian Standards Association (CSA International).

A CAN/CSA-B70-02, Cast Iron Soil Pipe, Fittings and Means of Joining.
2 CAN/CSA-B125-01, Plumbing Fittings.

13 Submittals
Submittals in accordance with Section 01 33 00 — Submittal Procedures.
Provide maintenance data for incorporation into manual specified in Section 01 78 00 —

A
2

Closeout Submittals.

14 Health and Safety
Do construction occupational health and safety in accordance with Section 01 35 33 - Hedlth

i

15

Safety Requirements.

Waste Management and Disposal

A Separate waste material sfor reuse and recycling in accordance with Section 01 74 19 -Waste
Management Disposal.
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Remove from site and dispose of packaging materials at appropriate recycling facilities.
Place materials defined as hazardous or toxic in designated containers.

Handle and dispose of hazardous materialsin accordance with CEPA, TDGA, Regional and
Municipal regulations.

5 Collect and separate plastic, paper packaging and corrugated cardboard in accordance with
Waste Management Plan

.6 Fold up metal banding, flatten and place in designated area for recycling.

PART 2 PRODUCTS

21 Copper Tube and Fittings
A Above ground sanitary storm and vent, Copper Type DWV to: ASTM B 306.
A Fittings.
1 Cast brass: to CAN/CSA-B125.
