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Part 1 General

1.1 ROOF CONDITION ASSESSMENT REPORT

A The document following this specification section is for information only to the bidder. It
does not form part of the contract between Departmental Representative and Contractor.

A

IRC Building Sciences Group
August 10, 2016

IRC Project No. IRC-18455
W.0. No. HR16-219CR

Environment and Climate Change Canada
WTC Roof — Canada Centre for Inland Waters
867 Lakeshore Road, Burlington, ON

1.2 DESIGNATED SUBSTANCES AND HAZARDOUS MATERIALS SURVEY

A The document following this specification section is for information only to the bidder. It
does not form part of the contract between Departmental Representative and Contractor.

1

Arcadis Canada Inc.
February 28, 2018
702345-009

Public Services and Procurement Canada

Designated Substances and Hazardous Materials Survey — Phase 0 Lab
Modernization Program and Sprinkler System Upgrade

Canada Centre for Inland Waters

867 Lakeshore Road, Burlington, ON

END OF SECTION
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1 Introduction

1.1 Terms of Reference

In July of 2016, IRC Building Sciences Group was authorized by Environment and Climate Change
Canada to conduct a site investigation and assessment of the roof assembly components at the
Canada Centre for Inland Waters - WTC Building situated at 867 Lakeshore Road in Burlington,
Ontario.

The objective of this analysis is to visually review the condition of the roof assemblies and related
components, to assess their existing condition and to make recommendations on future repair and/or
replacement options.

The site investigation consisted of a thorough visual examination of the visible roofing components,
their current condition in addition to identifying areas requiring remedial attention. Perimeter flashing
details, caulking, drainage, and surface anomalies were visually examined to identify signs of failure
and potential future problem areas.

A roof plan was prepared showing all the designated roof areas, rooftop equipment, roof penetrations,
etc., deficiencies, locations of test cuts if applicable, and other pertinent information. The roof plan is
provided at the end of the report.

Budgetary costing estimates for corrective/replacement work identified from the visual review are also
provided at the end of the report.

1.2  Scope of Work

The scope of work includes the following elements and techniques:

A On-site visual review of all accessible roof areas. Visual record of all potential sites for water
entry into the building. Interior visual walk through survey to ascertain location of leakage into
the building.

2 Interviews with appropriate building occupants and managers, in conjunction with document
review, if available.

3 Core-cut testing for the purposes of determining roof system configuration and composition.

4 Moisture analysis of system components at core cut locations utilizing the Delmhorst Moisture
Meter for the purpose of moisture verification at the following locations:

i) Roof Interply System
ii) Insulation within the sub roof system.
5 A survey of the roof membrane utilizing the Tramex Moisture Seeking Instrument was

performed on roof areas 1.1, 2.1 and 3.1 to detect moisture within the roof system. The
Tramex Moisture Seeking Instrument is an electronic capacitance meter which is a non-
destructive tool used for the detection of moisture within the roof system.

.6 Preparation of a scale roof plan for reporting purposes.

1.3 Site Visit

The date of the site visit to review the roof system was August 2™, 2016 and the outside weather
conditions during the visit were sunny and warm with a temperature of 28 degrees Celsius. The
assessment team consisted of Matthew Viola and Dave Ross from IRC.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario 2
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1.4  Building and Roof System Description

For the purposes of the reporting and data assembly, each roof area is divided into identifiable
sections according to the boundaries set out by such termination features as edges, height changes,
control joints and/or expansion joints.

The Canada Centre for Inland Waters site is situated at the east end of Hamilton Harbour on the north
side of the Burlington Bay Canal. The Wastewater Technology Centre (WTC) building is situated at the
north end of the site and is a two storey reinforced concrete structure constructed in the early 1970’s.
An addition at the east end of the building was constructed in 1996.

The roof is subdivided into six (6) separate sections and totals approximately 28,254 square feet in
area. All roofs on the original section of the building are of similar construction and consist of two ply
modified bitumen roof systems which are estimated to be in excess of 20 years old (applied in the mid
1990’s). The roof over the east addition (Roof Area 1.1) consists of a conventional built up bituminous
assembly which is the original application, approximately 20 years old.

A small addition at the southeast corner of the upper mechanical room was being constructed at the
time of our site visit.

1.5 Reported Leaks and Repair History

Ongoing active leaks were reported in various offices along the south west portion of the building. The
following table outlines identified roof leaks. Please refer to roof plan for locations.

Roof Area (Refer to Roof Plan) Leak Details

Roof Area 1.2 Water stained drywall bulkhead above window (photograph 17).
Room S203

Roof Area 1.2 Missing ceiling tile along east wall due to ongoing roof leak
Room S208 (photograph 18).

Leaks along high wall transition of stairwell. Review of roof
above this location indicated significant moisture contamination
of the insulation below the membrane (photograph 25).

Roof Area 1.2 Ongoing leakage above central portion of the office (photograph
Room S249 19). This location is directly below the ongoing construction of
the mechanical room addition (photograph 20). Occupants
noted that leaks did not exist prior to construction.

Roof Area 3.1 Water entry evident around mechanical stacks (photograph 74).
Investigation of this roof indicated that there is widespread
moisture contamination of the insulation throughout the entire
roof area.

Mechanical Penthouse

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario 3
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1.6 Limitations of the Study

IRC prepared this report solely for the client named. The responsibilities of IRC are as described in the
Terms of Reference and the Scope of Work. The material in this report reflects the opinion of IRC at
the time of preparation and within the terms of reference as agreed. Any use, which a Third Party
makes of this report, or any reliance on decisions based on it, are the responsibility of such Third
Parties.

IRC does not warrant the accuracy of the identified information provided by others at the time of the
report preparation. Unless provided in writing, but not limited to, mistakes, contacts, insufficient
information or certification of such information is not the responsibility of IRC.

Only the specific information or locations noted in the report have been reviewed. Although every
reasonable effort was taken to identify defects, latent and hidden defects may affect the accuracy of
this report. No physical or destructive testing and no design calculations have been performed unless
indicated elsewhere in this report.

The assessment provided is based on visually observed defects at a limited number of locations and
our experience with similar types of buildings. Deficiencies may exist at other areas not referenced in
this report or that are not visually apparent given the level of evaluation. No responsibility is therefore
assumed concerning these matters, or for failure to carry out technical or engineering techniques
which would be required to discover any inherent or hidden conditions of the property since such an
investigation was not included in the scope of work.

Report prepared by,

IRC Building Sciences Group Inc.

Reviewed By
Dave Ross, B. Tech, RRO Albert Duwyn, RRC, FRCI
Asset Manager President

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario 4
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WTC Roof - Canada Centre for Inland Waters

IRC 18455-HR16-219CR
Roof Compositions

2 Roof Compositions

Roof Area Estimated | Structure/Deck | Vapour Retarder Insulation Overlay Membrane System Surface Perimeter [Approximate Thermal
Age Insulation Details Resistance Above
(Years) Deck (Insulation Dry)
11 20 Metal 1 Ply Kraft Paper | 2.5” Polyisocyanurate | 0.5” Fibreboard | 4 Ply Fibreglass Felt | Pea Gravel Parapet 16
1.2 20+ Gypsum Board 2 Ply Asphalt Felt | 2.0” Polyisocyanurate 0.5” Perlite 2 PIY Modified Granule Parapet 13.5
on Metal Bitumen
21,22&23 20+ Concrete 2 Ply Asphalt Felt | 2.0” Polyisocyanurate | 0.5” Fibreboard 2 Pé);tmgg:'ed Granule Parapet 13.2
3.1 20+ Gypsum Board 2 Ply Asphalt Felt | 2.0” Polyisocyanurate 0.5” Perlite 2 PIY Modified Granule Parapet 13.5
on Metal Bitumen

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 1: Partial view of the front elevation of the WTC Building on the site of the
Canada Centre for Inland Waters.

Photograph 2: View of the front entrance to the building showing the mechanical
penthouse addition under construction.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 3: Roof Area 1.1 — Overall view looking south. This roof area is situated
over the east addition to the building and consists of a conventional 4 ply built up
bituminous membrane system installed in 1996.

Photograph 4: Roof Area 1.1 - Overall view looking west. The existing roof system on
this area was assessed to be in serviceable condition requiring preventative maintenance
in order to extend service life.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 5: Roof Area 1.1 Cut Test — The membrane at the core cut location
appeared well bonded to the fibreboard substrate and adhesion between membrane
layers was noted to be good. Probes taken at the core cut location revealed no moisture
present in the insulation layer or within the membrane interply.

Photograph 6: Roof Area 1.1 — Membrane flashings where exposed for review
appeared in serviceable condition with the asphalt glaze coating still in tact.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 7: Roof Area 1.1 — View of expansion joint between original building and
east addition. Yellow circle indicates location where deteriorating flashings were found.
See next photo.

Photograph 8: Roof Area 1.1 — View of cracked membrane flashings at the south end of
the expansion joint.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 9: Roof Area 1.1 — Various pieces of new mechanical equipment have
been installed in the northeast corner of the roof and appear to have been flashed into
the existing roof using acceptable materials and installation methods.

Photograph 10: Roof Area 1.1 — Electrical conduit penetrations at the new equipment
have been fed through the sides of the support curbs which will tend to be an ongoing
maintenance item.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 11: Roof Area 1.1— Deterioration of the filler material was evident at pitch
pocket penetrations along mechanical ductwork supports.

Photograph 12: Roof Area 1.1 — Unused cone penetrations are evident in various
locations and should be removed at the time of the next roof replacement.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 13: Roof Area 1.2 — View looking west along the north portion of the roof
area. This roof area is situated over the majority of the second floor level and consists of
a modified bitumen membrane system installed in the early to mid 1990’s.

Photograph 14: Roof Area 1.2 — View looking west along the central portion of the roof
area. Evidence of heavy ponding is noted by the dark colouration of the membrane.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 15: Roof Area 1.2 — View looking east along the north portion of the roof
area. Tapered insulation back slope has been installed to provide positive drainage away
from the perimeters. The back slope extends approximately 4 to 6 feet out from the wall.

Photograph 16: Roof Area 1.2 — View looking east along the south portion of the roof
showing evidence of ponding. Tapered insulation is directing water into the central
portion of the roof.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 17: Roof Area 1.2 (Interior) — Water stained drywall bulkhead above window
in office S203 along the south perimeter of the building.

Photograph 18: Roof Area 1.2 (Interior) — Missing ceiling tile along east wall of office
S208 due to ongoing roof leak at transition with the central stairwell wall.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 19: Roof Area 1.2 (Interior) — Ongoing leakage above central portion of
office S249. This location is directly below the ongoing construction of the mechanical
room addition (see photographs 2 and 20). Occupants noted that leaks did not exist prior

to construction.

Photograph 20: Roof Area 1.2 — View of the transition of the new addition with the
existing roof. Due to the unfinished construction, there may be multiple avenues for
water to infiltrate the interior space below.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 21: Roof Area 1.2 — Moisture detected along the north penthouse wall.

Photograph 22: Roof Area 1.2 — Closer view showing high moisture readings at location
shown in previous photo.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 23: Roof Area 1.2 — Moisture detected adjacent to guy wire pitch pocket
penetrations.

Photograph 24: Roof Area 1.2 — Moisture detected adjacent to tall cone chimney
penetrations due to membrane flashing delamination and sealant failure.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 25: Roof Area 1.2 — Moisture detected adjacent to the stairwell wall
transition above office S208. This location is actively leaking notwithstanding recent
membrane repairs (see photo 18).

Photograph 26: Roof Area 1.2 — Openings in sealant along reglet flashing details may
be contributing to leakage.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 27: Roof Area 1.2 — An area of moisture contamination was detected at the
base of the southwest stairwell wall transition.

Photograph 28: Roof Area 1.2 — Open membrane flashings were observed to be
causing moisture entry at the corner of the stairwell wall.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 29: Roof Area 1.2 — Test Cut #1 - The first test location was in a suspected
area of moisture contamination along the north penthouse wall transition.

Photograph 30: Roof Area 1.2 — Test Cut #1 - Probes confirmed high readings of “70”
to “95” within the thermal insulation layers below the membrane. All insulation layers at
this location were visibly wet and moisture damaged. It was noted that an additional layer
of tapered insulation was present at this first core test location in odder to provide back
slope away from the wall.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 31: Roof Area 1.2 — Test Cut #2 - The second test location was in the field
of the roof adjacent to the west roof drain.

Photograph 32: Roof Area 1.2 — Test Cut #2 - Probes taken at this location revealed no
moisture present in the insulation layer or within the membrane interply.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 33: Roof Area 1.2— The membrane exhibits widespread and severe granule
surface loss and weathering.

Photograph 34: Roof Area 1.2 — Granule loss is typical around mechanical curbs due to
regular foot traffic patterns.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 35: Roof Area 1.2 — Granule surface loss due to prolonged ponding.

Photograph 36: Roof Area 1.2 — Severe surface deterioration and cracking, typical of
advanced aging.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 37: Roof Area 1.2 — Widespread membrane blistering exists within the field
of the roof and is indicative of poor adhesion of the membrane to the insulation substrate
or delamination between the base and cap sheet membranes.

Photograph 38: Roof Area 1.2 — Severe blistering is causing developing membrane
laps to delaminate and be susceptible to water entry.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 39: Roof Area 1.2 — Membrane blister has been crushed under the weight
of construction materials stockpiled on the roof. This condition will likely cause
membrane damage and water entry.

Photograph 40: Roof Area 1.2 — Delaminating membrane flashings were typically found
at the corners of mechanical curb flashings.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 41: Roof Area 1.2 — Failed sealant repairs were observed at several corner
transitions.

Photograph 42: Roof Area 1.2— Sealant failure exists at the door frame along the north
wall of the east stairwell penthouse.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 43: Roof Area 1.2 — Evidence of water entry was observed along the base
of the door into the stairwell which could be related to the sealant deterioration or due to
inadequate weather stripping along the bottom of the door.

Photograph 44: Roof Area 1.2 — Heavy construction materials have been stockpiled on
the membrane in the southeast corner of the roof area.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 45: Roof Area 1.2 — Inadequate protection has been provided under the
materials which will result in damage to the membrane.

Photograph 46: Roof Area 1.2 — Wood support blocking under heavy steel material is
sinking into the membrane.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 47: Roof Area 1.2 — Electrical cone flashings adjacent to HVAC units are
poorly sealed and open to moisture entry.

Photograph 48: Roof Area 1.2— Deterioration of the filler material was evident at guy
wire pitch pocket penetrations.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 49: Roof Area 1.2 - The existing waterproofing application over mechanical
ductwork was assessed to be in poor condition (cracking, splitting) resulting in several
instances of water infiltration and saturation of the underlying insulation.

Photograph 50: Roof Area 1.2 — Heavy organic debris and vegetation accumulation is
present at corner transitions which have the potential to result in accelerated membrane
deterioration.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 51: Roof Area 1.2 - Sealant at the gasline penetration through the north
penthouse wall has failed resulting in water infiltration.

Photograph 52: Roof Area 1.2 - Polystyrene protection pads under various wood
blocking supports have disintegrated due to UV exposure. The lack of adequate
protection causes the wood blocks to damage the membrane.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 53: Roof Area 2.1 — This small roof area is situated over the west stairwell
and consists of a modified bitumen membrane system installed in the early to mid
1990's.

Photograph 54: Roof Area 2.1 — Overall view at roof level showing general granule
surface loss.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 55: Roof Area 2.1 Test Cut — High moisture levels were detected within the
base layer of polyisocyanurate insulation.

Photograph 56: Roof Area 2.1 Test Cut — High moisture levels were detected within the
top layer of fibreboard insulation.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 57: Roof Area 2.2 — This small roof area is situated over the central stairwell
and consists of a modified bitumen membrane system installed in the early to mid
1990’s. The addition to the mechanical room is situated directly to the east of this roof

area.

Photograph 58: Roof Area 2.2 - The cap sheet membrane appears weathered and
worn with general granule surface loss throughout.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 59: Roof Area 2.2 - The east parapet flashings have been removed to
facilitate construction of the new addition. It appears that minimal protection from water
entry has been provided along the edge.

Photograph 60: Roof Area 2.2 — Debris is obstructing the drainage scupper.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 61: Roof Area 2.2 — Construction debris is scattered throughout roof area.

Photograph 62: Roof Area 2.3 - This small roof area is situated over the east stairwell
and consists of a modified bitumen membrane system installed in the early to mid
1990’s.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 63: Roof Area 2.3 — The cap sheet membrane appears weathered and
worn with general granule surface loss throughout

Photograph 64: Roof Area 2.3 — Membrane wrinkling and blistering was evident within
the field of the roof.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 65: Roof Area 2.3 — Minor debris accumulation at drainage scupper.

Photograph 66: Roof Area 2.3 — Evidence of moisture staining along the east wall
indicates previous leakage.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 67: Roof Area 3.1 — This roof is situated over the upper mechanical room
and consists of a modified bitumen membrane system installed in the early to mid
1990's.

Photograph 68: Roof Area 3.1 — The roof is covered with a heavy concentration of
mechanical equipment and ductwork which would tend to increase roof replacement
costs significantly.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 69: Roof Area 3.1 — Testing with the Tramex Moisture Detection Instrument
detected moisture contamination of the underlying insulation components throughout the
entirety of the roof. The entire roof was noticeably “soft” under foot indicative of insulation

which is saturated.

Photograph 70: Roof Area 3.1 — Closer view showing the high moisture readings
typically recorded throughout the roof.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario

40



Roof Condition Assessment Report IRC 18455-HR16-219CR
WTC Roof - Canada Centre for Inland Waters Photographs

Photograph 71: Roof Area 3.1 Test Cut — Upon cutting into the membrane, water was
observed exiting from the incision indicating saturation of the underlying insulation.

Photograph 72: Roof Area 3.1 Test Cut — Probes showed significant moisture readings
of “100” within the insulation.  Both the base layer of polyisocyanurate insulation and
fiberboard layer were found to be saturated. The only component preventing widespread
leakage is the presence of a sound 2 ply felt vapour retarder applied to the gypsum board
substrate secured to the steel deck.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 73: Roof Area 3.1 — Vegetation was observed around the b-vent flashings
at the northeast corner of the roof further confirming that the insulation below the
membrane is filled with moisture and is supporting vegetation growth.

Photograph 74: Roof Area 3.1 — Water entry was visible from below around the b-vent
chimneys. This is likely due to the saturated condition of the insulation causing water to
infiltrate anywhere there are openings in the steel decking.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 75: Roof Area 3.1 — Overall drainage patterns appear inadequate with
evidence of ponding throughout along with organic debris build up at perimeters.

Photograph 76: Roof Area 3.1 — The primary drainage for this roof area is provided by
two — six inch scuppers along the north perimeter. Both scuppers are heavily obstructed
by debris.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 77: Roof Area 3.1 — The cap sheet membrane appears weathered and
worn with general granule surface loss throughout the roof area.

Photograph 78: Roof Area 3.1 — The existing stack penetration in the central portion of
the roof is not adequately flashed into the roof system and is likely a major source of
water entry. Construction debris from the adjacent construction was also observed

scattered throughout the roof area.
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Photograph 79: Roof Area 3.1 — The existing waterproofing application over mechanical
ductwork was assessed to be in poor condition.

Photograph 80: Roof Area 3.1 — Severe deterioration of the ductwork waterproofing is
resulting water infiltration and saturation of the underlying insulation (moss growth under
waterproofing visible).

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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Photograph 81: Roof Area 3.1 — The guy wire chimney support along the east parapet
has dislodged the existing metal flashings at its securement point. This has resulted in
less than optimal support for the stack.

Photograph 82: Roof Area 3.1 — View of the small mechanical room addition. Roofing
application was in progress at the time of IRC’s site visit.

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario
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4 Summary of Observations

4.1 Roof Area 1.1 (East Addition)

This roof area (photographs 3 and 4) is situated over the east addition to the building and consists of a
conventional 4 ply built up bituminous membrane system installed in 1996 (approximate). Investigation
revealed the following:

1. The existing roof system on this area was assessed to be in serviceable condition requiring
preventative maintenance in order to extend service life.

2. Overall drainage patterns appear very good due to a positively sloped substrate.

The membrane at the core cut location (photograph 5) appeared well bonded to the fibreboard
substrate and adhesion between membrane layers was noted to be good. Probes taken at the
core cut location revealed no moisture present in the insulation layer or within the membrane
interply.

4. Membrane flashings where exposed for review appeared in serviceable condition with the
asphalt glaze coating still in tact (photograph 6). Localized membrane flashing cracking was
found at the south end of the west expansion joint (photographs 7 and 8).

5. Various pieces of new mechanical equipment have been installed in the northeast corner of
the roof (photograph 9) and appear to have been flashed into the existing roof using
acceptable materials and installation methods. Electrical conduit penetrations at the new
equipment have been fed through the sides of the support curbs which will tend to be an
ongoing maintenance item (photograph 10).

6. Deterioration of the filler material was evident at pitch pocket penetrations along mechanical
ductwork supports (photograph 11).

7. Unused cone penetrations are evident in various locations (photograph 12) and should be
removed at the time of the next roof replacement.

4.2 Roof Area 1.2 (Main Roof)

This roof area (overview photographs 13, 14, 15, and 16) is situated over the majority of the second
floor level and consists of a modified bitumen membrane system installed in the early to mid 1990’s.
Investigation revealed the following:

1. The existing roof system on this area is assessed to be in poor condition with several areas of
suspect moisture contamination below the membrane.

2. A general review of the membrane utilizing the Tramex Moisture Seeking Instrument revealed
twelve (12) separate and distinct locations where moisture was detected under the membrane
(refer to roof plan for locations). Moisture detected primarily was located along wall transitions
and around equipment penetrations indicating leakage is related to membrane flashing
detailing and deterioration (photographs 21, 22, 23, 24, 25, and 27)

3. Cut testing of the roof system was conducted in two locations. The following observations were
made at the test locations:

Cut Test #1 - The first test location (photographs 29 and 30) was in a suspected area of
moisture contamination along the north penthouse wall transition. Probes confirmed high
readings of “70” to “95” within the thermal insulation layers below the membrane. The
insulation at this location was visibly wet and moisture damaged.

Cut Test #1 was conducted along the base of the wall transition and confirmed that a tapered
insulation back slope has been installed to provide positive drainage away from the wall. The
back slope extends approximately 4 to 6 feet out from the wall.
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Cut Test #2 - The second test location (photographs 31 and 32) was in the field of the roof
adjacent to the west roof drain. Probes taken at this location revealed no moisture present in
the insulation layer or within the membrane interply.

The membrane exhibits widespread and severe granule surface loss and weathering
(photographs 33, 34, 35 and 36). This condition is related to advanced aging of the membrane,
exposure to prolonged ponding and erosion due to regular foot traffic patterns and wind
scouring (this roof would be exposed to high winds due to its proximity to open water).

Widespread membrane blistering exists within the field of the roof (photographs 37, 38 and 39)
and is indicative of poor adhesion of the membrane to the insulation substrate or delamination
between the base and cap sheet membranes due to moisture infiltration. Severe blistering is
causing developing membrane laps to delaminate and be susceptible to water entry.

Delaminating membrane flashings were typically found at the corners of mechanical curb
flashings (photograph 40).

Failed sealant repairs were observed at several corner transitions (photograph 41).

Failed sealant along the wall reglet details at raised stairwells is resulting in water entry
(photograph 26).

Sealant failure exists at the door frame along the north wall of the east stairwell penthouse
(roof area 2.3) (photograph 42). Evidence of water entry was observed along the base of the
door into the stairwell (photograph 43) which could be related to the sealant deterioration or
due to inadequate weather stripping along the bottom of the door.

Heavy construction materials have been stockpiled on the membrane in the southeast corner
of the roof area (photograph 44). Inadequate protection has been provided under the
materials which will result in damage to the membrane (photographs 45 and 46).

Electrical cone flashings adjacent to HVAC units are poorly sealed and open to moisture entry
(photograph 47).

Deterioration of the filler material was evident at guy wire pitch pocket penetrations
(photograph 48).

Membrane flashing and sealant failure was observed around the base of b-vent chimneys and
pitch pockets at the west end of the roof. Moisture contamination under the membrane was
detected by the Tramex Meter at these locations (photographs 23 and 24).

The existing waterproofing application over mechanical ductwork was assessed to be in poor
condition (cracking, splitting) resulting in several instances of water infiltration and saturation of
the underlying insulation (photograph 49).

Heavy organic debris and vegetation accumulation is present at corner transitions which has
the potential to result in accelerated membrane deterioration (photograph 50).

Sealant at the gasline penetration through the north penthouse wall has failed resulting in
water infiltration (photograph 51).

Polystyrene protection pads under various wood blocking supports have disintegrated due to
UV exposure (photograph 52). The lack of adequate protection causes the wood blocks to
damage the membrane.
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4.3 Roof Areas 2.1, 2.2 and 2.3 (Stairwells)

These roof areas (photographs 53, 57 and 62) are situated over the three stairwells along the south
perimeter of the building and consist of modified bitumen membrane systems installed in the early to
mid 1990’s. Investigation revealed the following:

1. The existing roof systems on these areas are assessed to be in poor condition with limited
service life remaining.

2. Cut testing of the roof assembly over the west stairwell (roof area 2.1) reveled moisture
contaminated insulation below the membrane (photographs 55 and 56).

3. The cap sheet membrane appears weathered and worn with general granule surface loss
throughout all roof areas (photographs 54, 58 and 63).

4. The east parapet flashings on roof area 2.2 have been removed to facilitate construction of the
new addition. It appears that minimal protection from water entry has been provided along the
edge (photograph 59). Construction debris is scattered throughout roof area 2.2 and is
obstructing the drainage scupper (photographs 60 and 61).

Membrane wrinkling and blistering was evident on roof area 2.3 (photograph 64).

Evidence of moisture staining along the east wall indicates previous leakage (photograph 66).

4.4  Upper Mechanical Penthouse Area 3.1

This roof (photographs 67 and 68) is situated over the upper mechanical room and consists of a
modified bitumen membrane system installed in the early to mid 1990’s. Investigation revealed the
following:

1. The existing roof system on this area is assessed to be in failed condition due to widespread
water entry.

2. Testing with the Tramex Moisture Detection Instrument (photographs 69 and 70) detected
moisture contamination of the underlying insulation components throughout the entirety of the
roof.

3. Cut testing of the roof assembly over the west portion of the roof confirmed significant

moisture readings of “100” within the insulation (photograph 72). Upon cutting into the
membrane, water was observed exiting from the incision (photograph 71). Both the base layer
of polyisocyanurate insulation and fiberboard layer were found to be saturated. The only
component preventing widespread leakage is the presence of a sound 2 ply felt vapour
retarder applied to the gypsum board substrate secured to the steel deck.

4. Vegetation was observed around the b-vent flashings at the northeast corner of the roof
(photograph 73), further confirming that the insulation below the membrane is filled with
moisture and is supporting vegetation growth.

5. Water entry was visible from below around the b-vent chimneys (photograph 74). This is likely
due to the saturated condition of the insulation causing water to infiltrate anywhere there are
openings in the steel decking.

6. Overall drainage patterns appear inadequate with evidence of ponding throughout along with
organic debris build up at perimeters and at scuppers (photographs 75 and 76).

7. The cap sheet membrane appears weathered and worn with general granule surface loss
throughout the roof area (photograph 77).

8. The existing stack penetration in the central portion of the roof is not adequately flashed into
the roof system and is likely a major source of water entry (photograph 78).

9. Construction debris from the adjacent construction was also observed scattered throughout
the roof area (photograph 78).
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10. The existing waterproofing application over mechanical ductwork was assessed to be in poor
condition (cracking, splitting) resulting in several instances of water infiltration and saturation of
the underlying insulation (photographs 79 and 80).

11. The guy wire chimney support along the east parapet has dislodged the existing metal
flashings at its securement point (photograph 81). This has resulted in less than optimal
support for the stack.
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5 Conclusions/Recommendations

The modified bitumen membrane roof systems over the original building (Roof Areas 1.2, 2.1, 2.2, 2.3
and 3.1) are assessed to be in poor to failed condition due to general deterioration of the membrane
and related flashing systems along with confirmed water infiltration and moisture contamination of the
thermal insulation. It is recommended that these roof systems be replaced as soon as possible n
order to mitigate any further interior damage due to moisture entry.

As for the east addition, the BUR roof system is assessed to be in better condition and with appropriate
maintenance and monitoring should have 3 to 5 years of service life remaining.

5.1 Roof Area 1.1 (East Addition)

Recommended initial preventative maintenance is as follows:

1. Repair cracked membrane flashings at the south end of the west expansion joint.

2. Seal electrical conduit penetrations at equipment curbs.

3. Replenish filler material at pitch pocket penetrations along mechanical ductwork supports.
4. Re-seal unused cone penetrations.

5.2 Roof Area 1.2 (Main Roof)

Due to the advance membrane deterioration exhibited along with moisture contamination of the
underlying insulation, complete system replacement is recommended:

1. Remove all components to level of gypsum board/thermal barrier.

2. Replace moisture contaminated gypsum board as required and apply new membrane vapour
retarder.

Install new tapered thermal insulation system to improve drainage.

Install high performance membrane system.

Install new membrane flashings ensuring complete coverage on parapets.
Install new metal flashings at perimeters and penetrations.

N o o ko

Replace pitch pockets, sleeves and cones at roof penetrations with appropriate maintenance-
free flashings.

Install adequate membrane protection under roof top equipment supports.
9. Replace existing ductwork insulation and waterproofing.
10. Provide new guy wire supports for tall chimney exhaust stacks.

5.3 Roof Areas 2.1, 2.2, and 2.3 (Stairwells)

Due to the advance membrane deterioration exhibited along with moisture contamination of the
underlying insulation, complete system replacement is recommended:

1. Remove all components to level of the concrete deck.

Install new vapour retarder.

Install new tapered thermal insulation to improve drainage.

Install high performance membrane system.

Install new membrane flashings ensuring complete coverage on parapets.
Install new metal flashings at perimeters and penetrations.

Replace drainage downspouts as required.

© N o gk DN

Replace skylight glazing dome on roof area 2.2.
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5.4

Upper Mechanical Penthouse Area 3.1

Due to the widespread moisture contamination of the underlying insulation and possibly the underlying
gypsum board thermal barrier, complete system replacement is recommended:

1.

N o o DN

®

Remove all components to level of the metal deck.

Install new thermal barrier/vapour retarder.

Install new tapered thermal insulation to improve drainage or add interior roof drainage.
Install high performance membrane system.

Install new membrane flashings ensuring complete coverage on parapets.

Install new metal flashings at perimeters and penetrations.

Replace pitch pockets, sleeves and cones at roof penetrations with appropriate maintenance-
free flashings.

Install adequate membrane protection under roof top equipment supports.
Replace existing ductwork insulation and waterproofing.
Provide new guy wire supports for tall chimney exhaust stacks.
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Roof Plan

Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario



A B C D E F G H I J K L M N | 0 P

LEGEND

‘L J AREAS SHOWN ON OTHER DRAWINGS
= AREAS WITH MISCELLANEOUS DEBRIS

—

E AREAS WITH VEGETATION GROWTH

111

a
i | MOISTURE DETECTED BY TRAMEX
a

AREA WITH LEAKS DETECTED OR REPORTED

|
ROOF PROJECTIONS:
. b HVAC UNIT
ANTENNA 4HVACL ON' SLEEPERS
\

A
T BREATHER Y  LapDDER
CAPPED OFF
B XBANDONED S/TACK D1 ueHT PoST
KEYPLAN <« CHANGE IN ELEV. © PIPE SUPPORT
SCALE: N.T.S. C CHIMNEY ] R PITCH POCKET
A <
—— CONDUIT LINE @  SoMEme R
79'-9” | — /i — CONTROL JOINT RA  ROOF ANCHOR
EXISTING ROOF COMPOSITIONS @  DRAN Q SATELLITE DISH
EXHAUST FAN e
ROOF AREA(S) 1.1 BB oo SEURPER
— — == EXPANSION JOINT SECURITY CAMERA
27 N =1 19 ! METAL DECK =
] [ % R 1 PLY KRAFT VAPOUR RETARDER [ expLoSION HATCH SKYLIGHT
2.5” POLYISOCYANURATE INSULATION
R FLAGPOLE SLOPE
l N e 0.5” FIBREBOARD INSULATION ®© —
© 4 PLY FIBREGLASS FELT MEMBRANE GAS PIPELINE /) SQUARE VENT
PEA GRADE GRAVEL
! © @ © ocooseneck venT [P 5UERSEED CURe.
_ L == [Fa7] GOOSENECK VENT TALLCONE OR
/. /] USTISY on oversizen curs © BT veNT
Q{ N ROOF AREA(S) ,‘2 & 3,‘ HATCH r©~1 TALLCONE OR "B”
5 ] VENT ON CURB
D y A Wiz d DuCT GYPSUM BOARD ON METAL DECK
@ /N U ~4|‘ i 2 PLY ASPHALT FELT VAPOUR RETARDER HVAC UNIT UNUSED OPENING
( / © 2.0” POLYISOCYANURATE INSULATION - HVAC UNIT [J[] WALKWAY PADS
/! p - 0.5” PERLITE INSULATION ON CURE
} | & . 2 PLY MODIFIED BITUMEN MEMBRANE ROOF ANOVALES.
\ #3 ‘o I I ) s GRANULE :
fffffff $/ %/ 1/, 1 B ] o e e [ 1%
'@‘/\: : L { ¥ e © ® O > nﬂr:;\ BLUEBERRIES INSULATION: WET
==~ /) / © | | ROOF AREA(S) 2.1, 2.2 & 2.3 -~
1 L\ % I ~ I @ CORE CUT PONDING
| A\L I/l [ @ CONCRETE DECK %
Lﬂiiﬂf ﬁ”"’DJUCLT 7777777 L 2 PLY ASPHALT FELT VAPOUR RETARDER AAAA FLASHING PROBLEM  ——  RIDGE
Lgi ((7 g W, /777777777 / a . 2.0" POLYISOCYANURATE INSULATION ~~~~ MASONRY PROBLEM [R](R) REPAIR PATCH
I I [ 1.1 0.5” FIBREBOARD INSULATION
. 31 =] 9 ) ® |0, o7 2 PLY MODIFIED BITUMEN MEMBRANE
EL-;LO ® o 12 GRANULE NOTE: CONTRACTOR RESPONSIBLE FOR VERIFICATION OF ALL DIMENSIONS AND
: (g ,—/A : ‘D | MEASUREMENTS TO OWN SATISFACTION. © 2016 BY IRC GROUP INC.
~ —
&
) L2 7 ~ R A IRC BUILDING SCIENCES GROUP
@ —~ : A: A f\mm } :’7777‘ ROOF AREAS <SQFT) IAC VANCOUVER + CALGARY « LONDON « MISSISSAUGA + OTTAWA + MONTREAL
A 7 ,_4& —~ ,—/A 7 | | \}_1 TOLL FREE:1-888-607-5245 TEL: 905-607-7244
X/ S L/ A —~ 7\ I I & 1.1 — 7,675 SLCITS  WWW.IRCGROUP.COM FAX: 905-607-7288
4 / 4
7/ )L LT Y 1A e 1o e ROOF PLAN
© . _ :
M R B 21 — 205
= L ! 2.2 — 205 CLENT:  ENVIRONMENT & CLIMATE CHANGE CANADA
w A/C UNIT 2.3 — 288 proJECT: CANADA CENTRE FOR INLAND WATERS
51 = 2,512 867 LAKESHORE ROAD
BURLINGTON, ON, L7S 1A1
TOTAL = 28,254 RC # 18455 PROJECT NORTH:
A
W.0.#: HR16—-219CR
SCALE: 1" = 20
DATE: AUG. 09/16 (TRUE NORTH)
DRN. BY: L.B.C. DWG. #:
o< 8v.  S.C.P./T.K.C. R

M: \_PROJECTS\18251-18500\18455_867 LAKESHORE ROAD\HR16—213CR\04_CAD\02_WORKING\IRC—18455—HR16—219CR_ROOF PLAN.DWG

A B c D £ F G H ] J K L M \ N \ 0 P



AutoCAD SHX Text
ROOF PROJECTIONS:

AutoCAD SHX Text
PP

AutoCAD SHX Text
RA

AutoCAD SHX Text
C

AutoCAD SHX Text
POND

AutoCAD SHX Text
ROOF ANOMALIES:

AutoCAD SHX Text
ROOF PROJECTIONS:

AutoCAD SHX Text
10

AutoCAD SHX Text
P

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
%%LEGEND

AutoCAD SHX Text
HVAC UNIT 

AutoCAD SHX Text
HVAC

AutoCAD SHX Text
ANTENNA

AutoCAD SHX Text
AREAS WITH VEGETATION GROWTH

AutoCAD SHX Text
AREAS WITH MISCELLANEOUS DEBRIS

AutoCAD SHX Text
ROOF PROJECTIONS:

AutoCAD SHX Text
ON SLEEPERS

AutoCAD SHX Text
9

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
LADDER

AutoCAD SHX Text
LIGHT POST

AutoCAD SHX Text
SOIL STACK

AutoCAD SHX Text
SCUPPER

AutoCAD SHX Text
CHIMNEY

AutoCAD SHX Text
BREATHER

AutoCAD SHX Text
DRAIN

AutoCAD SHX Text
EXHAUST FAN

AutoCAD SHX Text
ON CURB

AutoCAD SHX Text
CONDUIT LINE

AutoCAD SHX Text
CHANGE IN ELEV.

AutoCAD SHX Text
CONTROL JOINT

AutoCAD SHX Text
SKYLIGHT

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
S

AutoCAD SHX Text
OVERSIZED CURB

AutoCAD SHX Text
"B" VENT

AutoCAD SHX Text
U

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
GAS PIPELINE

AutoCAD SHX Text
FLAGPOLE

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
HVAC

AutoCAD SHX Text
H

AutoCAD SHX Text
HVAC UNIT

AutoCAD SHX Text
ON OVERSIZED CURB

AutoCAD SHX Text
HATCH

AutoCAD SHX Text
EXPLOSION HATCH

AutoCAD SHX Text
EXPANSION JOINT

AutoCAD SHX Text
GOOSENECK VENT

AutoCAD SHX Text
GOOSENECK VENT

AutoCAD SHX Text
PITCH POCKET

AutoCAD SHX Text
PIPE SUPPORT

AutoCAD SHX Text
PLUMBING OR

AutoCAD SHX Text
ROOF ANCHOR

AutoCAD SHX Text
SATELLITE DISH

AutoCAD SHX Text
SQUARE VENT

AutoCAD SHX Text
SECURITY CAMERA

AutoCAD SHX Text
SQUARE VENT ON

AutoCAD SHX Text
TALLCONE OR "B"

AutoCAD SHX Text
VENT ON CURB

AutoCAD SHX Text
TALLCONE OR

AutoCAD SHX Text
UNUSED OPENING

AutoCAD SHX Text
M

AutoCAD SHX Text
L

AutoCAD SHX Text
K

AutoCAD SHX Text
J

AutoCAD SHX Text
I

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
WET

AutoCAD SHX Text
DRY

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
PONDING

AutoCAD SHX Text
INSULATION:

AutoCAD SHX Text
RIDGE

AutoCAD SHX Text
R

AutoCAD SHX Text
R

AutoCAD SHX Text
MEMBRANE:

AutoCAD SHX Text
12

AutoCAD SHX Text
HVAC

AutoCAD SHX Text
HVAC UNIT 

AutoCAD SHX Text
ON CURB

AutoCAD SHX Text
BLISTER

AutoCAD SHX Text
C

AutoCAD SHX Text
CORE CUT

AutoCAD SHX Text
BLUEBERRIES

AutoCAD SHX Text
FLASHING PROBLEM

AutoCAD SHX Text
MASONRY PROBLEM

AutoCAD SHX Text
TITLE:

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
WALKWAY PADS

AutoCAD SHX Text
PROBE No.12:

AutoCAD SHX Text
REPAIR PATCH

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
DWG.#:

AutoCAD SHX Text
W.O.#:

AutoCAD SHX Text
IRC #:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRN. BY:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
P

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
CHK. BY:

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
M

AutoCAD SHX Text
L

AutoCAD SHX Text
K

AutoCAD SHX Text
J

AutoCAD SHX Text
I

AutoCAD SHX Text
H

AutoCAD SHX Text
G

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
10

AutoCAD SHX Text
9

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
H

AutoCAD SHX Text
G

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
C

AutoCAD SHX Text
B

AutoCAD SHX Text
2

AutoCAD SHX Text
A

AutoCAD SHX Text
1

AutoCAD SHX Text
TEL:905-607-7244

AutoCAD SHX Text
FAX:905-607-7288

AutoCAD SHX Text
IRC BUILDING SCIENCES GROUP

AutoCAD SHX Text
TOLL FREE:1-888-607-5245

AutoCAD SHX Text
WWW.IRCGROUP.COM

AutoCAD SHX Text
VANCOUVER  CALGARY  LONDON  MISSISSAUGA  OTTAWA  MONTRÉAL

AutoCAD SHX Text
ABANDONED STACK

AutoCAD SHX Text
CAPPED OFF/

AutoCAD SHX Text
ROOF PLAN

AutoCAD SHX Text
ENVIRONMENT & CLIMATE CHANGE CANADA

AutoCAD SHX Text
CANADA CENTRE FOR INLAND WATERS

AutoCAD SHX Text
867 LAKESHORE ROAD

AutoCAD SHX Text
BURLINGTON, ON, L7S 1A1

AutoCAD SHX Text
18455

AutoCAD SHX Text
HR16-219CR

AutoCAD SHX Text
1" = 20'

AutoCAD SHX Text
AUG. 09/16

AutoCAD SHX Text
L.B.C.

AutoCAD SHX Text
S.C.P./T.K.C.

AutoCAD SHX Text
R1

AutoCAD SHX Text
PROJECT NORTH:

AutoCAD SHX Text
(TRUE NORTH)

AutoCAD SHX Text
N

AutoCAD SHX Text
NOTE: CONTRACTOR RESPONSIBLE FOR VERIFICATION OF ALL DIMENSIONS AND       MEASUREMENTS TO OWN SATISFACTION.  c 2016 BY IRC GROUP INC.c 2016 BY IRC GROUP INC.2016 BY IRC GROUP INC. BY IRC GROUP INC.

AutoCAD SHX Text
KEYPLAN

AutoCAD SHX Text
SCALE: N.T.S.

AutoCAD SHX Text
M:\_PROJECTS\18251-18500\18455_867 LAKESHORE ROAD\HR16-219CR\04_CAD\02_WORKING\IRC-18455-HR16-219CR_ROOF PLAN.DWG

AutoCAD SHX Text
MOISTURE DETECTED BY TRAMEX

AutoCAD SHX Text
AREA WITH LEAKS DETECTED OR REPORTED

AutoCAD SHX Text
L

AutoCAD SHX Text
LEAK

AutoCAD SHX Text
A/C UNIT 

AutoCAD SHX Text
AREAS SHOWN ON OTHER DRAWINGS

AutoCAD SHX Text
%%UROOF AREAS (SQ.FT.)

AutoCAD SHX Text
1.1 - 7,675

AutoCAD SHX Text
METAL DECK

AutoCAD SHX Text
%%uROOF AREA(S) 1.1

AutoCAD SHX Text
%%UEXISTING ROOF COMPOSITIONS

AutoCAD SHX Text
1.2 - 17,369

AutoCAD SHX Text
TOTAL = 28,254

AutoCAD SHX Text
1 PLY KRAFT VAPOUR RETARDER

AutoCAD SHX Text
2.5" POLYISOCYANURATE INSULATION

AutoCAD SHX Text
0.5" FIBREBOARD INSULATION

AutoCAD SHX Text
4 PLY FIBREGLASS FELT MEMBRANE

AutoCAD SHX Text
PEA GRADE GRAVEL

AutoCAD SHX Text
2.1 - 205

AutoCAD SHX Text
2.2 - 205

AutoCAD SHX Text
2.3 - 288

AutoCAD SHX Text
3.1 - 2,512

AutoCAD SHX Text
GYPSUM BOARD ON METAL DECK

AutoCAD SHX Text
%%uROOF AREA(S) 1.2 & 3.1

AutoCAD SHX Text
2 PLY ASPHALT FELT VAPOUR RETARDER

AutoCAD SHX Text
2.0" POLYISOCYANURATE INSULATION

AutoCAD SHX Text
0.5" PERLITE INSULATION

AutoCAD SHX Text
2 PLY MODIFIED BITUMEN MEMBRANE 

AutoCAD SHX Text
GRANULE

AutoCAD SHX Text
CONCRETE DECK

AutoCAD SHX Text
%%uROOF AREA(S) 2.1, 2.2 & 2.3

AutoCAD SHX Text
2 PLY ASPHALT FELT VAPOUR RETARDER

AutoCAD SHX Text
2.0" POLYISOCYANURATE INSULATION

AutoCAD SHX Text
2 PLY MODIFIED BITUMEN MEMBRANE 

AutoCAD SHX Text
GRANULE

AutoCAD SHX Text
0.5" FIBREBOARD INSULATION

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
C

AutoCAD SHX Text
F

AutoCAD SHX Text
DUCT

AutoCAD SHX Text
1.1

AutoCAD SHX Text
EL:28'

AutoCAD SHX Text
G

AutoCAD SHX Text
U

AutoCAD SHX Text
AC

AutoCAD SHX Text
DUCT

AutoCAD SHX Text
POND

AutoCAD SHX Text
PONDING

AutoCAD SHX Text
R

AutoCAD SHX Text
DUCT

AutoCAD SHX Text
DUCT

AutoCAD SHX Text
3.1

AutoCAD SHX Text
EL:40'

AutoCAD SHX Text
2.3

AutoCAD SHX Text
EL:37'

AutoCAD SHX Text
C

AutoCAD SHX Text
1

AutoCAD SHX Text
L


" M:\_PROJECTS\18251-18500\18455_867 LAKESHORE ROAD\HR16—219CR\04_CAD\02_WORKING\|RC—18455—HR16—219CR_ROOF PLAN.DWG

N | 0 P

EXISTING ROOF COMPOSITIONS

ROOF AREA(S) 1.1

METAL DECK

1 PLY KRAFT VAPOUR RETARDER
2.5" POLYISOCYANURATE INSULATION
0.5" FIBREBOARD INSULATION

4 PLY FIBREGLASS FELT MEMBRANE
PEA GRADE GRAVEL

ROOF AREA(S) 2.1, 2.2 & 2.3
CONCRETE DECK

2 PLY ASPHALT FELT VAPOUR RETARDER

2.0" POLYISOCYANURATE INSULATIO
0.5" FIBREBOARD INSULATION

N

2 PLY MODIFIED BITUMEN MEMBRANE

GRANULE

LEGEND

'

I:] ROOF AREAS NOT IN CONTRACT

AREAS SHOWN ON OTHER DRAWINGS

E:’ AREAS WITH MISCELLANEOUS DEBRIS
E AREAS WITH VEGETATION GROWTH
—— 1
i | MOISTURE DETECTED BY TRAMEX
[ S

AREA WITH LEAKS DETECTED OR REPORTED

ROOF PROJECTIONS:

L\ ANTENNA ngngENF"ERS
T BREATHER Y  LADDER
| ROOF AREA(S) 1.2 & 3.1 ROOF AREAS (SQ.FT.) CAPPED OFF/ |
GYPSUM BOARD ON METAL DECK R GEANDONED &tack DI LIGHT PoST
2 PLY ASPHALT FELT VAPOUR RETARDER 1= 7675 KEYPLAN < CHANGE N ELEV. PIPE SUPPORT
. 2.0” POLYISOCYANURATE INSULATION 1.2 - 17,369 SCALE: N.T.S. o .
0.5” PERLITE INSULATION 21 - 205 CHIMNEY Q¢ PITCH POCKET
2 PLY MODIFIED BITUMEN MEMBRANE 2.2 — 205 C CONDUIT LNE @ PLMBNG or
GRANULE 2.3 — 288
a 51 _ 5500 — . — CONTROL JOINT RA  ROOF ANCHOR |
@D DRAN Q SATELLITE DISH
TOTAL = 28,254 [R] GHausT Fan (O] scupPer
7 7
——— EXPANSION JOINT [©J SECURITY CAMERA
P [ ExPLOSION HATCH SKYLIGHT
. — i ®  FLAGPOLE —  store —
GAS PIPELINE P SQUARE VENT
SQUARE VENT ON
° 1 — = == © GODSENECK VENT @ OVERSIZED CURB |6
ot = F=7] GOOSENECK VENT TALLCONE OR
® - [S0{E] o oversen core  © "B vent
R - S  TALLCONE OR "B
4 Q 1.2 & HATCH l@.‘ VENT ON CURB
] VAR . B
//RTU % Los HVAC UNIT UNUSED OPENING
e BT OO wakway paos
5 7 g - 5
L @ i ROOF ANOMALIES:
. _ <>  BLISTER PROBE No.12:
@ ~ - @\ T @ & N A 12 MEMBRANE:
- Q \@ \ //9 e A~ .~ BLUEBERRIES INSULATION: WeT -
" - - < \ s C = N
8 Tﬂ \ S @ % (/ © arimari @ CORE CUT PONDING
8 H B | | | . AAAA FLASHING PROBLEM ———  RIDGE
. N ! QL 2 | .
} ” B ® } LD ® Q ~~~~ MASONRY PROBLEM [R](R) REPAIR PATCH
\ ©- Rt @
= o mJIAC] | e ® py y H
I ﬁ© T@© © Y | ® | \i ®) o 17 ‘ Lj/ 7 = @ NOTE: CONTRACTOR RESPONSIBLE FOR VERIFICATION OF ALL DIMENSIONS AND
N [ T F,;:,\ T — =r=Al } r / 1 MEASUREMENTS TO OWN SATISFACTION. © 2016 BY IRC GROUP INC. [J—
il AT — T g | ;
A1 Lo J AT R R\ o I o IRC_BUILDING SCIENCES GROUP
} } } D } } } ‘:Qi I L J&,L 11 S | I O _ 1‘C VANCOUVER * CALGARY » LONDON *+ MISSISSAUGA * OTTAWA » MONTREAL
s SR | I A V4 S I S R ® //—ﬂ:fff S ,,Bi, 4 __Ducr________ - TOLL FREE:1-888-607-5245  TEL:905-607-7244 J°
[ J [ LL [ /// A 5 A < SROETE  WWW.IRCGROUP.COM FAX:905-607-7288
0 | e L s || ° @ TTLE: ROOF PLAN
] — | EL: 40 —
Y L, L | |~ ~) 4 cLENT:  ENVIRONMENT & CLIMATE CHANGE CANADA
A A —~ A A ~
i Zo ODITION ~ e~ proJecT: CANADA CENTRE FOR INLAND WATERS
2 ] T e 22 ‘ @ ooy A s 867 LAKESHORE ROAD 2
X 4 | § 10 L J\A il et EL: 37 ‘ UNDER 3 o e A BURLINGTON, ON, L7S 1A1
0 _ 1 — — —~
‘ PONDING Lo D0 ANy B CONSTRUCTION o e e — Py ——
- g $ L4 1 Is| 4 - A J B
W.0.#: HR16—-219CR
‘3 2 ’
! \ CONSTRUCTION MATERIAL w o W - 20
1 1
STORED ON ROOF PATE: AUG. 09/16 (TRUE NORTH)
DRN. BY: L B.C. DWG. #
_ ck. B:  S.C.P./TK.C. R2 B
A B c E F G H ] J K L \ N \ 0 P


AutoCAD SHX Text
ROOF PROJECTIONS:

AutoCAD SHX Text
PP

AutoCAD SHX Text
RA

AutoCAD SHX Text
C

AutoCAD SHX Text
POND

AutoCAD SHX Text
ROOF ANOMALIES:

AutoCAD SHX Text
ROOF PROJECTIONS:

AutoCAD SHX Text
10

AutoCAD SHX Text
P

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
%%LEGEND

AutoCAD SHX Text
HVAC UNIT 

AutoCAD SHX Text
HVAC

AutoCAD SHX Text
ANTENNA

AutoCAD SHX Text
ROOF PROJECTIONS:

AutoCAD SHX Text
ON SLEEPERS

AutoCAD SHX Text
9

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
LADDER

AutoCAD SHX Text
LIGHT POST

AutoCAD SHX Text
SOIL STACK

AutoCAD SHX Text
SCUPPER

AutoCAD SHX Text
CHIMNEY

AutoCAD SHX Text
BREATHER

AutoCAD SHX Text
DRAIN

AutoCAD SHX Text
EXHAUST FAN

AutoCAD SHX Text
ON CURB

AutoCAD SHX Text
CONDUIT LINE

AutoCAD SHX Text
CHANGE IN ELEV.

AutoCAD SHX Text
CONTROL JOINT

AutoCAD SHX Text
SKYLIGHT

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
S

AutoCAD SHX Text
OVERSIZED CURB

AutoCAD SHX Text
"B" VENT

AutoCAD SHX Text
U

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
GAS PIPELINE

AutoCAD SHX Text
FLAGPOLE

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
HVAC

AutoCAD SHX Text
H

AutoCAD SHX Text
HVAC UNIT

AutoCAD SHX Text
ON OVERSIZED CURB

AutoCAD SHX Text
HATCH

AutoCAD SHX Text
EXPLOSION HATCH

AutoCAD SHX Text
EXPANSION JOINT

AutoCAD SHX Text
GOOSENECK VENT

AutoCAD SHX Text
GOOSENECK VENT

AutoCAD SHX Text
PITCH POCKET

AutoCAD SHX Text
PIPE SUPPORT

AutoCAD SHX Text
PLUMBING OR

AutoCAD SHX Text
ROOF ANCHOR

AutoCAD SHX Text
SATELLITE DISH

AutoCAD SHX Text
SQUARE VENT

AutoCAD SHX Text
SECURITY CAMERA

AutoCAD SHX Text
SQUARE VENT ON

AutoCAD SHX Text
TALLCONE OR "B"

AutoCAD SHX Text
VENT ON CURB

AutoCAD SHX Text
TALLCONE OR

AutoCAD SHX Text
UNUSED OPENING

AutoCAD SHX Text
M

AutoCAD SHX Text
L

AutoCAD SHX Text
K

AutoCAD SHX Text
J

AutoCAD SHX Text
I

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
WET

AutoCAD SHX Text
DRY

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
PONDING

AutoCAD SHX Text
INSULATION:

AutoCAD SHX Text
RIDGE

AutoCAD SHX Text
R

AutoCAD SHX Text
R

AutoCAD SHX Text
MEMBRANE:

AutoCAD SHX Text
12

AutoCAD SHX Text
HVAC

AutoCAD SHX Text
HVAC UNIT 

AutoCAD SHX Text
ON CURB

AutoCAD SHX Text
BLISTER

AutoCAD SHX Text
C

AutoCAD SHX Text
CORE CUT

AutoCAD SHX Text
BLUEBERRIES

AutoCAD SHX Text
FLASHING PROBLEM

AutoCAD SHX Text
MASONRY PROBLEM

AutoCAD SHX Text
TITLE:

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
WALKWAY PADS

AutoCAD SHX Text
PROBE No.12:

AutoCAD SHX Text
REPAIR PATCH

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
DWG.#:

AutoCAD SHX Text
W.O.#:

AutoCAD SHX Text
IRC #:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRN. BY:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
P

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
CHK. BY:

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
M

AutoCAD SHX Text
L

AutoCAD SHX Text
K

AutoCAD SHX Text
J

AutoCAD SHX Text
I

AutoCAD SHX Text
H

AutoCAD SHX Text
G

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
C

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
10

AutoCAD SHX Text
9

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
H

AutoCAD SHX Text
G

AutoCAD SHX Text
F

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
C

AutoCAD SHX Text
B

AutoCAD SHX Text
2

AutoCAD SHX Text
A

AutoCAD SHX Text
1

AutoCAD SHX Text
TEL:905-607-7244

AutoCAD SHX Text
FAX:905-607-7288

AutoCAD SHX Text
IRC BUILDING SCIENCES GROUP

AutoCAD SHX Text
TOLL FREE:1-888-607-5245

AutoCAD SHX Text
WWW.IRCGROUP.COM

AutoCAD SHX Text
VANCOUVER  CALGARY  LONDON  MISSISSAUGA  OTTAWA  MONTRÉAL

AutoCAD SHX Text
ABANDONED STACK

AutoCAD SHX Text
CAPPED OFF/

AutoCAD SHX Text
ROOF PLAN

AutoCAD SHX Text
ENVIRONMENT & CLIMATE CHANGE CANADA

AutoCAD SHX Text
CANADA CENTRE FOR INLAND WATERS

AutoCAD SHX Text
867 LAKESHORE ROAD

AutoCAD SHX Text
BURLINGTON, ON, L7S 1A1

AutoCAD SHX Text
18455

AutoCAD SHX Text
HR16-219CR

AutoCAD SHX Text
1" = 20'

AutoCAD SHX Text
AUG. 09/16

AutoCAD SHX Text
L.B.C.

AutoCAD SHX Text
S.C.P./T.K.C.

AutoCAD SHX Text
R2

AutoCAD SHX Text
PROJECT NORTH:

AutoCAD SHX Text
(TRUE NORTH)

AutoCAD SHX Text
N

AutoCAD SHX Text
NOTE: CONTRACTOR RESPONSIBLE FOR VERIFICATION OF ALL DIMENSIONS AND       MEASUREMENTS TO OWN SATISFACTION.  c 2016 BY IRC GROUP INC.c 2016 BY IRC GROUP INC.2016 BY IRC GROUP INC. BY IRC GROUP INC.

AutoCAD SHX Text
KEYPLAN

AutoCAD SHX Text
SCALE: N.T.S.

AutoCAD SHX Text
M:\_PROJECTS\18251-18500\18455_867 LAKESHORE ROAD\HR16-219CR\04_CAD\02_WORKING\IRC-18455-HR16-219CR_ROOF PLAN.DWG

AutoCAD SHX Text
%%UROOF AREAS (SQ.FT.)

AutoCAD SHX Text
1.1 - 7,675

AutoCAD SHX Text
METAL DECK

AutoCAD SHX Text
%%uROOF AREA(S) 1.1

AutoCAD SHX Text
%%UEXISTING ROOF COMPOSITIONS

AutoCAD SHX Text
1.2 - 17,369

AutoCAD SHX Text
TOTAL = 28,254

AutoCAD SHX Text
1 PLY KRAFT VAPOUR RETARDER

AutoCAD SHX Text
2.5" POLYISOCYANURATE INSULATION

AutoCAD SHX Text
0.5" FIBREBOARD INSULATION

AutoCAD SHX Text
4 PLY FIBREGLASS FELT MEMBRANE

AutoCAD SHX Text
PEA GRADE GRAVEL

AutoCAD SHX Text
2.1 - 205

AutoCAD SHX Text
2.2 - 205

AutoCAD SHX Text
2.3 - 288

AutoCAD SHX Text
3.1 - 2,512

AutoCAD SHX Text
CONCRETE DECK

AutoCAD SHX Text
%%uROOF AREA(S) 2.1, 2.2 & 2.3

AutoCAD SHX Text
2 PLY ASPHALT FELT VAPOUR RETARDER

AutoCAD SHX Text
2.0" POLYISOCYANURATE INSULATION

AutoCAD SHX Text
2 PLY MODIFIED BITUMEN MEMBRANE 

AutoCAD SHX Text
GRANULE

AutoCAD SHX Text
0.5" FIBREBOARD INSULATION

AutoCAD SHX Text
GYPSUM BOARD ON METAL DECK

AutoCAD SHX Text
%%uROOF AREA(S) 1.2 & 3.1

AutoCAD SHX Text
2 PLY ASPHALT FELT VAPOUR RETARDER

AutoCAD SHX Text
2.0" POLYISOCYANURATE INSULATION

AutoCAD SHX Text
0.5" PERLITE INSULATION

AutoCAD SHX Text
2 PLY MODIFIED BITUMEN MEMBRANE 

AutoCAD SHX Text
GRANULE

AutoCAD SHX Text
CONSTRUCTION MATERIAL STORED ON ROOF

AutoCAD SHX Text
AREAS WITH VEGETATION GROWTH

AutoCAD SHX Text
AREAS WITH MISCELLANEOUS DEBRIS

AutoCAD SHX Text
MOISTURE DETECTED BY TRAMEX

AutoCAD SHX Text
L

AutoCAD SHX Text
LEAK

AutoCAD SHX Text
AREAS SHOWN ON OTHER DRAWINGS

AutoCAD SHX Text
ROOF AREAS NOT IN CONTRACT

AutoCAD SHX Text
AREA WITH LEAKS DETECTED OR REPORTED

AutoCAD SHX Text
HVAC

AutoCAD SHX Text
G

AutoCAD SHX Text
U

AutoCAD SHX Text
AC

AutoCAD SHX Text
AC

AutoCAD SHX Text
U

AutoCAD SHX Text
S

AutoCAD SHX Text
DUCT

AutoCAD SHX Text
DUCTS

AutoCAD SHX Text
RTU

AutoCAD SHX Text
C

AutoCAD SHX Text
L

AutoCAD SHX Text
PP

AutoCAD SHX Text
R

AutoCAD SHX Text
R

AutoCAD SHX Text
R

AutoCAD SHX Text
C

AutoCAD SHX Text
PP

AutoCAD SHX Text
PP

AutoCAD SHX Text
G

AutoCAD SHX Text
RTU

AutoCAD SHX Text
PONDING

AutoCAD SHX Text
POND

AutoCAD SHX Text
POND

AutoCAD SHX Text
L

AutoCAD SHX Text
POND

AutoCAD SHX Text
PONDING

AutoCAD SHX Text
1.2

AutoCAD SHX Text
EL:28'

AutoCAD SHX Text
3.1

AutoCAD SHX Text
EL:40'

AutoCAD SHX Text
2.1

AutoCAD SHX Text
EL:37'

AutoCAD SHX Text
2.2

AutoCAD SHX Text
EL:37'

AutoCAD SHX Text
2.3

AutoCAD SHX Text
EL:37'

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
L

AutoCAD SHX Text
ADDITION

AutoCAD SHX Text
UNDER

AutoCAD SHX Text
CONSTRUCTION

AutoCAD SHX Text
L


	200000 - Mechanical Spec.pdf
	20 05 05 Mechanical Work General Instructions_0
	Part 1 General
	1.1 References
	.1 Division 00 and Division 01 apply to and are a part of this Section.

	1.2 Application
	.1 This Section specifies requirements that are common to Mechanical Divisions work Sections and it is a supplement to each Section and is to be read accordingly. Where requirements of this Section contradict requirements of Divisions 00 or 01, conditions of Division 00 or 01 to take precedence.
	.2 Be responsible for advising product vendors of requirements of this Section.

	1.3 Definitions
	.1 "concealed" – means hidden from normal sight in furred spaces, shafts, ceiling spaces, walls and partitions.
	.2 "exposed" – means work normally visible, including work in equipment rooms, service tunnels, and similar spaces.
	.3 "finished” - means when in description of any area or part of an area or a product which receives a finish such as paint, or in case of a product may be factory finished.
	.4 “provision” or "provide" (and tenses of "provide") – means supply and install complete.
	.5 "install" (and tenses of "install") – means secure in position, connect complete, test, adjust, verify and certify.
	.6 "supply" – means to procure, arrange for delivery to site, inspect, accept delivery and administer supply of products; distribute to areas; and include manufacturer’s supply of any special materials, standard on site testing, initial start-up, programming, basic commissioning, warranties and manufacturers’ assistance to Contractor.
	.7 "delete" or "remove" (and tenses of "delete" or “remove”) – means to disconnect, make safe, and remove obsolete materials; patch and repair/finish surfaces to match adjoining similar construction; include for associated re-programming of systems and/or change of documentation identifications to suit deletions, and properly dispose of deleted products off site unless otherwise instructed by Departmental Representative and reviewed with Consultant.
	.8 "barrier-free" – means when applied to a building and its facilities, that building and its facilities can be approached, entered and used by persons with physical or sensory disabilities in accordance with requirements of local governing building code.
	.9 "BAS" – means building automation system; "BMS" – means building management system; "FMS" – means facility management system; and “DDC” means direct digital controls; references to "BAS", "BMS", "FMS" and “DDC” generally mean same.
	.10 "governing authority" and/or "authority having jurisdiction" and/or "regulatory authority" and/or "Municipal authority" – means government departments, agencies, standards, rules and regulations that apply to and govern work and to which work must adhere.
	.11 "OSHA" and "OHSA" – stands for Occupational Safety and Health Administration and Occupational Health and Safety Act, and wherever either one is used, they are to be read to mean local governing occupational health and safety regulations that apply to and govern work and to which work must adhere, regardless if Project falls within either authority's jurisdiction.
	.12 "Mechanical Divisions" – refers to Divisions 20, 21, 22, 23, 25 and other Divisions as specifically noted, and which work as defined in Specifications and/or on drawings is responsibility of Mechanical Contractor, unless otherwise noted.
	.13 "Electrical Divisions" – refers to Divisions 26, 27, 28 and other Divisions as specifically noted, and which work as defined in Specifications and/or on drawings is responsibility of Electrical Contractor, unless otherwise noted.
	.14 "Consultant" – means person, firm or corporation identified as such in Agreement or Documents, and is licensed to practice in Place of the Work, and has been appointed by Departmental Representative to act for Departmental Representative in a professional capacity in relation to the Work.
	.15 Wherever words "indicated", "shown", "noted", "listed", or similar words or phrases are used in Contract Documents they are understood, unless otherwise defined, to mean product referred to is "indicated", "shown", "listed", or "noted" on Contract Documents.
	.16 Wherever words "reviewed", "satisfactory", "as directed", "submit", or similar words or phrases are used in Contract Documents they are understood, unless otherwise defined, to mean that work or product referred to is "reviewed by", "to the satisfaction of", "submitted to", etc., Consultant.

	1.4 Documents
	.1 Documents for bidding include but are not limited to issued Drawings, Specifications and Addenda.
	.2 Specification is arranged in accordance with CSI/CSC 50 Division Sections MasterFormat.
	.3 Drawings and Specifications are portions of Contract Documents and identify labour, products and services necessary for performance of work and form a basis for determining pricing. They are intended to be cooperative. Perform work that is shown, specified, or reasonably implied on the drawings but not mentioned in Specification, or vice-versa, as though fully covered by both.
	.4 Review Drawings and Specifications in conjunction with documents of other Divisions and, where applicable, Code Consultant’s report.
	.5 Unless otherwise specifically noted in Specifications and/or on Drawings, Sections of Mechanical Divisions are not intended to delegate functions nor to delegate work and supply of materials to any specific trade, but rather to generally designate a basic unit of work, and Sections are to be read as a whole.
	.6 Drawings are performance drawings, diagrammatic, and show approximate locations of equipment and connecting services. Any information regarding accurate measurement of building is to be taken on site. Do not scale Drawings, and do not use Drawings for prefabrication work.
	.7 Drawings are intended to convey the scope of work and do not show architectural and structural details. Provide, at your cost, offsets, fittings, transformations and similar products required as a result of obstructions and other architectural and/or structural details but not shown on Drawings.
	.8 Locations of equipment and materials shown may be altered, when reviewed by Consultant, to meet requirements of equipment and/or materials, other equipment or systems being installed, and of building, all at no additional cost to Contract.
	.9 Specification does not generally indicate specific number of items or amounts of material required. Specification is intended to provide product data and installation requirements. Refer to schedules, Drawings (layouts, riser diagrams, schematics, details) and Specification to provide correct quantities. Singular may be read as plural and vice versa.
	.10 Starter/motor control centre (MCC)/variable frequency drive (VFD) schedule drawings are both mechanical and electrical, and apply to work of Mechanical Divisions and Electrical Divisions. Be responsible for reviewing starter, MCC, VFD, and motor specification requirements prior to Bid submission. Confirm and coordinate exact scope of work and responsibility of work between Mechanical Divisions and Electrical Divisions.
	.11 Drawings and Specifications have been prepared solely for use by party with whom Consultant has entered into a contract and there are no representations of any kind made by Consultant to any other party.
	.12 When scale and date of Drawings are the same, or when discrepancy exists within Specification, include most costly arrangement to take precedence.
	.13 In case of discrepancies or conflicts between Drawings and Specification, documents will govern in following order:

	1.5 Examination of Documents and Site
	.1 Carefully examine Documents and visit site to determine and review existing site conditions that will or may affect work, and include for such conditions in Bid Price.
	.2 Report to Consultant, prior to Bid Submittal, any existing site condition that will or may affect performance of work as per Documents. Failure to do so will not be grounds for additional costs.
	.3 Upon finding discrepancies in, or omissions from Documents, or having doubt as to their meaning or intent, immediately notify Consultant, in writing.

	1.6 Work Standards
	.1 Where any code, regulation, bylaw, standard, contract form, manual, printed instruction, and installation and application instruction is quoted it means, unless otherwise specifically noted, latest published edition at time of submission of Bids adopted by and enforced by local governing authorities having jurisdiction. Include for compliance with revisions, bulletins, supplementary standards or amendments issued by local governing authorities.
	.2 Where regulatory codes, standards and regulations are at variance with Drawings and Specification, more stringent requirement will apply unless otherwise directed by Departmental Representative and reviewed with Consultant.
	.3 Supplementary mandatory specification and requirements to be used in conjunction with project include but are not limited to following:
	.4 Provide applicable requirements for barrier free access in accordance with latest edition of local governing building code.
	.5 Where any governing Code, Regulation, or Standard requires preparation and submission of special details or drawings for review they are to be prepared and submitted to appropriate authorities. Be responsible for costs associated with these submittals.
	.6 Unless otherwise specified, install equipment in accordance with equipment manufacturer’s recommendations and instructions, and requirements of governing Codes, Standards, and Regulations. Governing Codes, Standards, and Regulations take precedence over manufacturer’s instructions. Notify Consultant in writing of conflicts between Contract Documents and manufacturer's instructions.
	.7 Work is to be performed by journeyperson tradesmen who perform only work that their certificates permit, or by apprentice tradesmen under direct on site supervision of experienced journeyperson tradesman. Journeyperson to apprentice ratio is not to exceed ratio determined by the Board as stated in Ontario College of Trades and Apprenticeship Act or local equivalent governing body in Place of the Work.
	.8 Journeyperson tradesmen are to have a copy of valid trade certificates available at site for review with Consultant at any time.
	.9 Experienced and qualified superintendent is to be on-site at times when work is being performed.
	.10 Protect existing areas above, below and adjacent areas of Work from any debris, noise, or interruptions to existing services to satisfaction of Departmental Representative and reviewed with Consultant. Maintain in operation existing services to these areas to allow Departmental Representative to continue use of these areas. If services that are required to be maintained run through areas of renovations, provide necessary protection to services or reroute, in coordination with Departmental Representative and Consultant. Include for required premium time work to meet these requirements.
	.11 Work being performed within occupied spaces and work affecting surfaces adjacent to occupied spaces may need to be performed after regular business hours. For areas where spaces are used by Departmental Representative on a 24 hours basis or over various hours, coordinate hours of work with Departmental Representative on a regular basis to suit Departmental Representative’s schedule. Execute work at times confirmed with and agreed to by Departmental Representative and reviewed with Consultant, so as not to inconvenience Departmental Representative’s occupation or in any way hinder Departmental Representative’s use of building. Include for required premium time work to meet these requirements.
	.12 Coordinate work inspection reviews and approvals with governing inspection department to ensure construction schedule is not delayed. Be responsible for prompt notification of deficiencies to Consultant and submission of reports and certificates to Consultant.
	.13 Properly protect equipment and materials on site from damage and defacement due to elements and work of trades, to satisfaction of Departmental Representative and reviewed with Consultant. Equipment and materials are to be in new condition upon Substantial Performance of the Work.
	.14 Mechanical piping system work, including equipment, must comply in all respects with requirements of local technical standards authorities and CSA B51, Boiler, Pressure Vessels and Pressure Piping Code. Where required, mechanical work products are to bear a CRN number.
	.15 Electrical items associated with mechanical equipment are to be certified and bear stamp or seal of a recognized testing agency such as CSA, UL, ULC, ETL, etc., or bear a stamp to indicate special electrical utility approval.

	1.7 Permits, Certificates, Approvals and Fees
	.1 Contact and confirm with local authorities having jurisdiction including utility providers, requirements for approvals from such authorities. Obtain and pay for permits, certificates, and approvals required to complete Work.
	.2 Be responsible for ensuring that authorities having jurisdiction which require on-site inspection of work, have ample notification to perform inspection, with sufficient lead time to correct deficiencies in a manner that will not impede schedule of completion of Work. If any defect, deficiency or non-compliant is found in work by inspection, be responsible for costs of such inspection, including any related expenses, making good and return to site, until work is passed by governing authorities.
	.3 Obtain and submit to Consultant, approval/inspection certificates issued by governing authorities to confirm that Work as installed is in accordance with rules and regulations of local governing authorities and are acceptable.
	.4 Include in each copy of operating and maintenance instruction manuals, copies of approvals and inspection certificates issued by regulatory authorities.

	1.8 Requirements for Contractor Retained Engineers
	.1 Professional engineers retained to perform consulting services with regard to Project work, i.e. seismic engineer, fire protection engineer or structural engineer, are to be members in good standing with local Association of Professional Engineers, and are to carry and pay for errors and omissions professional liability insurance in compliance with requirements of governing authorities in Place of the Work.
	.2 Retained engineer’s professional liability insurance is to protect Contractor's consultants and their respective servants, agents, and employees against any loss or damage resulting from professional services rendered by aforementioned consultants and their respective servants, agents, and employees in regards to the Work of this Contract.
	.3 Unless otherwise specified in Division 00 or 01, liability insurance requirements are as follows:

	1.9 Workplace Safety
	.1 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage and disposal of hazardous materials. Submit WHMIS MSDS (Material Safety Data Sheets) for products where required, and maintain one copy at site in a visible and accessible location available to personnel.
	.2 Comply with requirements of Occupational Health and Safety Act and other regulations pertaining to health and safety, including worker’s compensation/insurance board and fall protection regulations. When working in confined spaces, comply with requirements of Occupational Health and Safety Act - Ontario Regulation 632, "Confined Spaces" and any other applicable Ministry of Labour requirements.

	1.10 Planning and Layout of Work
	.1 Base installation layout, design, terminations, and supply of accessories, on Contract Documents with specific coordination with reviewed shop drawings.
	.2 Plan, coordinate, and establish exact locations and routing of services with affected trades prior to installation such that services clear each other as well as other obstructions. Generally, order of right of way for services to be as follows:
	.3 Unless otherwise shown or specified, conceal work in finished areas, and conceal work in partially finished and/or unfinished areas to extent made possible by the area construction. Install services as high as possible to conserve headroom and/or ceiling space. Notify Consultant where headroom or ceiling space appears to be inadequate prior to installation of work.
	.4 Do not use Contract Drawing measurements for prefabrication and layout of piping, sheet metal work and such other work. Locations and routing are to generally be in accordance with Contract Drawings, however, prepare layout drawings for such work. Use established bench marks for both horizontal and vertical measurements. Confirm inverts, coordinate with and make allowances for work of other trades. Accurately layout work, and be entirely responsible for work installed in accordance with layout drawings. Where any invert, grade, or size is at variance with Contract Drawings, notify Consultant prior to proceeding with work.
	.5 Prepare plan and interference drawings (at a minimum drawing scale of 1:50 or ¼"=1' 0") of work for coordination with each trade Contractor. Arrange for preparation of detailed section drawings of ceiling spaces of corridors and any other congested areas. Sections are to be cross referenced with plan drawings so that trades may make use of section drawings. Section drawings to indicate lateral and elevation dimensions of major services within ceiling space. Lateral dimensions are to be from grid lines and elevations from top of floor slab. Obtain from Consultant, engineering drawings for this use. Contractors’ interference drawings are to be distributed among other Trade Contractors. Submit drawings to Consultant for review. Failure of General Contractor to prepare and coordinate overall interface drawings of trades does not relieve respective Division Contractor of responsibility to ensure that work is properly planned and coordinated.
	.6 Carry out alterations in arrangement of work that has been installed without proper coordination, study, and review, even if in accordance with Contract Documents, in order to conceal work behind finishes, or to allow installation of other work, without additional cost. In addition, make necessary alterations in other work required by such alterations, without additional cost.
	.7 Shut-off valves, balancing devices, air vents, equipment and similar products, particularly such products located above suspended ceilings must be located for easy access for servicing and/or removal. Products which do not meet this location requirement are to be relocated to an accessible location at no additional cost.
	.8 Be responsible for making necessary changes, at no additional cost, to accommodate structural and building conditions that were missed due to lack of coordination.

	1.11 Phasing
	.1 Include for scheduling, coordination, and construction phasing to suit project as specified in Division 01 and on drawings. Review exact phasing requirements with Consultant prior to start of Work.
	.2 Phasing and scheduling of Work is required in order to maintain existing building operations. Include costs (including costs for "off hours" work) for scheduling, co-ordination, and construction phasing to suit this project as specified in Division 01 and on drawings. Review phasing requirements with Consultant prior to start of Work.
	.3 Co-ordinate with architecture for the work phasing of roof replacement.

	1.12 Coordination of Work
	.1 Review Contract Documents and coordinate work with work of each trade. Coordination requirements are to include but not be limited to following:
	.2 Ensure materials and equipment are delivered to site at proper time and in such assemblies and sizes so as to enter into building and be moved into spaces where they are to be located without difficulty.
	.3 Wherever possible, coordinate equipment deliveries with manufacturers and/or suppliers so equipment is delivered to site when it is required, or so it can be stored within building, subject to available space as confirmed with Departmental Representative and reviewed with Departmental Representative, and protected from elements.
	.4 Ensure proper access and service clearances are maintained around equipment, and, where applicable, access space for future equipment removal or replacement is not impeded. Comply with code requirements with regards to access space provision around equipment. Remove and replace any equipment which does not meet this requirement.
	.5 Where work is to be integrated, or is to be installed in close proximity with work of other trades, coordinate work prior to and during installation.

	1.13 Products
	.1 Be responsible for ordering of products (equipment and materials) in a timely manner in order to meet project-scheduling timelines. Failure to order products to allow manufacturers sufficient production/delivery time to meet project-scheduling timelines is an unacceptable reason to request for other suppliers or substitutions.
	.2 Provide Canadian manufactured products wherever possible or required and when quality and performance is obtainable at a competitive price. Products are to be supplied from manufacturer’s authorized Canadian representative, unless otherwise noted. Unless otherwise specified, products are to be new and are to comply with applicable respective Canadian standards. References to UL listings of products to include requirements that products are to be also Underwriters Laboratories of Canada (ULC) listed for use in Canada. Products are to meet or exceed latest ANSI/ASHRAE/IES 90.1 standards, as applicable. Do not supply any products containing asbestos materials or PCB materials.
	.3 Systems and equipment of this Project are to be "State of the Art" and be most recent and up to date series/version of product that is available at time of shop drawing review process. Products that have been stored or "on shelf" for an extended period of time will not be accepted. Software is to be of latest version available and be provided with updates available at time of shop drawing review process. Systems are to be designed such that its software is backwards compatible. Future upgrades are not to require any hardware replacements or additions to utilize latest software.
	.4 Products scheduled and/or specified have been selected to establish a performance and quality standard, and, in some instances, a dimensional standard. In most cases, base specified manufacturers are stated for any product specified by manufacturer’s name and model number. Where acceptable manufacturers are listed, first name listed is base specified company. Bid Price may be based on products supplied by any of manufacturers’ base specified or named as acceptable for particular product. If acceptable manufacturers are not stated for a particular product, base Bid Price on product supplied by base specified manufacturer.
	.5 Documents have been prepared based on product available at time of Bidding. If, after award of Contract, and if successful manufacturer can no longer supply a product that meets base specifications, notify Consultant immediately. Be responsible for obtaining other manufacturers product that complies with base specified performance and criteria and meets project timelines. Proposed products are subject to review and consideration by Consultant and are considered as substitutions subject to a credit to Contract. In addition, if such products require modifications to room spaces, mechanical systems, electrical systems, etc., include required changes. Such changes are to be submitted in detail to Consultant for review and consideration for acceptance. There will be no increase in Contract Price for revisions. Above conditions supplement and are not to supersede any specification conditions with regards to substitutions or failure to supply product as per issued documents.
	.6 Listing of a product as "acceptable" does not imply automatic acceptance by Consultant and/or Departmental Representative. It is responsibility of Contractor to ensure that any price quotations received and submittals made are for products that meet or exceed specifications included herein.
	.7 If products supplied by a manufacturer named as acceptable are used in lieu of base specified manufacturer, be responsible for ensuring that they are equivalent in performance and operating characteristics (including energy consumption if applicable) to base specified products. It is understood that any additional costs (i.e. for larger starters, larger feeders, additional spaces, etc.), and changes to associated or adjacent work resulting from provision of product supplied by a manufacturer other than base specified manufacturer, is included in Bid Price. In addition, in equipment spaces where equipment named as acceptable is used in lieu of base specified equipment and dimensions of such equipment differs from base specified equipment, prepare and submit for review accurately dimensioned layouts of rooms affected, identifying architectural and structural elements, systems and equipment to prove that equipment in room will fit properly meeting design intent. There will be no increase in Contract Price for revisions.
	.8 In addition to manufacturer’s products base specified or named as acceptable, other manufacturers of products may be proposed as substitutions to Consultant for review and consideration for acceptance, listing in each case a corresponding credit for each substitution proposed. However, base Bid Price on products base specified or named as acceptable. Certify in writing to Consultant that proposed substitution meets space, power, design, energy consumption, and other requirements of base specified or acceptable product. It is understood that there will be no increase in Contract Price by reason of any changes to associated equipment, mechanically, electrically, structurally or architecturally, required by acceptance of proposed substitution. Consultant has sole discretion in accepting any such proposed substitution of product. Indicate any proposed substitutions in areas provided on Bid Form. Do not order such products until they are accepted in writing by Consultant.
	.9 Where products are listed as "or approved equal", certify in writing that product to be used in lieu of base specified product, at least meets space, power, design, energy consumption, and other requirements of base specified product and is equivalent or better than base specified product. When requested by Consultant, provide full design detail drawings and specifications of proposed products. Acceptance of these "or approved equal" products is at sole discretion of Consultant. It is understood that there will be no increase in Contract Price by reason of any changes to associated equipment, mechanically, electrically, structurally or architecturally, required by acceptance of approved equal product. There must be no increase in Contract price due to Consultant’s rejection of proposed equivalent product.
	.10 Whenever use of product other than base specified product is being supplied, ensure corresponding certifications and product information (detailed catalogue and engineering data, fabrication information and performance characteristics) are submitted to Consultant for review. Failure of submission of these documents to Consultant in a timely manner to allow for review will result in base specified product to be supplied at Consultant’s discretion, at no additional cost to Contract.
	.11 Products supplied by a manufacturer/supplier other than a manufacturer listed as acceptable may be considered for acceptance by Consultant if requested in writing with full product documentation submitted, a minimum of 10 working days prior to Bid closing date.
	.12 Any proposed changes initiated by Contractor after award of Contract may be considered by Consultant at Consultant’s discretion, with any additional costs for such changes if accepted by Departmental Representative and reviewed with Consultant, and costs for review, to be borne by Contractor.
	.13 Whenever use of product other than based specified products or named as acceptable is being supplied, time for process of submission of other products and Consultant's review of products will not alter contract time or delay work schedule.

	1.14 Engineered Submittals
	.1 Submittals for items required to be sealed by a professional engineer (engineered) are to be duly prepared, sealed, and signed under direct control and supervision of a qualified professional engineer licensed in jurisdiction of the work. Professional engineer is to conform to requirements specified in this Section in article entitled Requirements for Contractor Retained Engineers.
	.2 Engineered submittals are to include, but not be limited to, following:
	.3 Professional engineer responsible for engineered submittals is to perform periodic field reviews, including review of associated mock-ups where applicable, at locations wherever work as described by engineered submittal is in progress, during fabrication and installation of such work, and submit a field review report after each visit. Submit field review reports to Consultant and authorities having jurisdiction as required.
	.4 Field reviews are to be at intervals as necessary and appropriate to progress of work described by engineered submittal to allow engineer to be familiar with progress and quality of such work and to determine if work is proceeding in general conformity with Contract Documents including reviewed shop drawings and design calculations.
	.5 Upon completion of work as described by engineered submittal, professional engineer responsible for preparation of engineered submittal and for performing periodic field reviews is to prepare and submit to Consultant and, if applicable, authorities having jurisdiction, a letter certifying that work has been supplied and installed in accordance with requirements of Contract Documents, authorities having jurisdiction and engineered submittal.

	1.15 Openings
	.1 Supply opening sizes and locations to Consultant to allow verification of their effect on design, and for inclusion on structural drawings where appropriate.
	.2 No openings are permitted through completed structure without written approval from Departmental Representative and reviewed with Consultant. Show required openings on a copy of structural drawings. Identify exact locations, elevations, and size of proposed openings and submit to Consultant for review, well in advance of doing work.
	.3 Prior to leaving site at end of each day, walk through areas of work and check for any openings, penetrations, holes, and/or voids created under scope of work of project, and ensure that any openings created under scope of work have been closed off, fire-stopped and smoke-sealed. Unless otherwise directed by Departmental Representative and reviewed with Consultant, do not leave any openings unprotected and unfinished overnight.

	1.16 Scaffolding, Hoisting and Rigging
	.1 Unless otherwise specified or directed, supply, erect and operate scaffolding, rigging, hoisting equipment and associated hardware required for work, and subject to approval from Departmental Representative and reviewed with Consultant.
	.2 Use scaffolds in such a manner as to interfere as little as possible with work of other trades.
	.3 Do not place major scaffolding/hoisting equipment loads on any portion of structure without approval from Departmental Representative and reviewed with Consultant. No supports, clips, brackets or similar devices are to be welded, bolted or otherwise affixed to any finished member or surface without approval from Departmental Representative and review with Consultant.
	.4 Immediately remove from site scaffolding, rigging and hoisting equipment when no longer required.

	1.17 Preliminary Testing
	.1 When directed by Consultant, promptly arrange, pay for, and perform site tests on any piece of equipment or any system for such reasonable lengths of time and at such times as may be required to prove compliance with Specification and governing Codes and Regulations, prior to Substantial Performance of the Work.
	.2 When, in Consultant’s opinion, tests are required to be performed by a certified testing laboratory, arrange and pay for such tests.
	.3 These tests are not to be construed as evidence of acceptance of work, and it is agreed and understood that no claim for delays or damage will be made for injury or breakage to any part or parts of equipment or system due to test where such injuries or breakage were caused by faulty parts and/or workmanship of any kind.
	.4 When, in Consultant’s opinion, tests indicate that equipment, products, etc., are defective or deficient, immediately remove such equipment and/or products from site and replace them with acceptable equipment and/or products, at no additional cost.

	1.18 Provisions for Systems/Equipment Used During Construction
	.1 Permanent building mechanical systems are not to be used for temporary heating or cooling purposes during construction.
	.2 Confirm with Consultant what equipment can be used during construction.
	.3 Any system or piece of equipment that is specified to be provided under requirements of Documents and is required to be used during construction stages of work prior to issuing of Certificate of Substantial Performance of the Work, are to be provided with special interim maintenance and service to cover systems/equipment during time of use during construction period of project until project has been certified as substantially performed and such systems/equipment are turned over to Departmental Representative.
	.4 During this period of construction, such systems/equipment to not become property of Departmental Representative or be Departmental Representative’s responsibility for maintenance or service. Systems/equipment are to remain property of respective manufacturers/suppliers or Contractor, who are responsible for full maintenance and servicing of systems/equipment in order to maintain validity of warranties after turn over to Departmental Representative.
	.5 Prior to application for a Certificate of Substantial Performance of the Work and turn over to Departmental Representative, such systems/equipment to be cleaned, restored to "new" condition, paint finishes "touched-up", filters cleaned or replaced, etc.

	1.19 Temporary Services
	.1 Coordinate with Prime Contractor, requirements for temporary services including but not limited to temporary heating, cooling and water. Unless otherwise noted, provide required services in compliance with requirements of local governing building code and local governing inspection authorities.
	.2 Maintain fire protection of areas which may include fire watch during temporary shutdowns of existing systems, in accordance with requirements of local governing code and local governing authorities.

	1.20 Maintaining Equipment Prior to Acceptance
	.1 Maintain equipment in accordance with manufacturer's instructions prior to start-up, testing and commissioning.
	.2 Employ a qualified millwright to check and align shafts, drives, and couplings on all base mounted split coupled motor driven equipment.
	.3 Where equipment lubrication fittings are not easily accessible, extend the fittings to accessible locations using copper or aluminium tubing.
	.4 All filters are to be new upon Substantial Performance of the Work. This is in addition to any spare filters specified.

	1.21 Cleaning
	.1 During construction, keep site reasonably clear of rubbish and waste material resulting from work on a daily basis to the satisfaction of Departmental Representative and Consultant. Before applying for a Certificate of Substantial Performance of the Work, remove rubbish and debris, and be responsible for repair of any damage caused as a result of work.
	.2 Clean equipment and devices installed as part of this project.

	1.22 Record As-Built Drawings
	.1 Drawings for this project have been prepared on a CAD system using AutoCAD software of release version reviewed with Consultant. For purpose of producing record "as built" drawings, copies of Contract Drawings can be obtained from Consultant, at expense of $25.00 CDN plus HST, per drawing, up to first 10 drawings, and $5.00 CDN plus HST, per any additional drawings thereafter. Drawings may also to be used for preparation of layouts and interference drawings.
	.2 Drawings for this project have been prepared on a CAD system using Building Information Modelling (BIM) - Autodesk Revit Architecture (Revit) software of release version confirmed with Consultant. For purpose of producing record "as built" drawings, copies of Contract Drawings can be obtained from Consultant, at expense of $25.00 CDN plus HST, per drawing, up to first 10 drawings, and $5.00 CDN plus HST, per any additional drawings thereafter. Drawings may also to be used for preparation of layouts and interference drawings.
	.3 For projects with phased turnover of project (refer to Division 01), review with Consultant completeness of as-built drawings prior to turn over of an area. Copies of hand drawn interim as-built drawings to be made available to Departmental Representative's maintenance personnel.
	.4 Retain and pay for services of a land surveyor registered in Place of the Work to measure, verify, and record size, location, invert elevation and pitch of buried piping services, and, when complete, to produce a signed and sealed AutoCAD disc (of release version reviewed with Consultant) of survey work which is to be submitted to Consultant. Transfer survey work to as-built drawings.

	1.23 Commissioning
	.1 After successful start-up and prior to Substantial Performance of the Work, commission the mechanical work. Commissioning work is the process of Contractor demonstrating to Departmental Representative and Consultant, for purpose of final acceptance, by means of successful and documented functional performance testing, that systems and/or subsystems are capable of being operated and maintained to perform in accordance with requirements of Contract Documents, as further described below.

	1.24 Warranty
	.1 Unless otherwise specified in Divisions 00 and 01, warrant mechanical work to be in accordance with Contract Documents and free from defects for a period of 1 year from date of issue of a Certificate of Substantial Performance of the Work.
	.2 Warranty to include parts, labour, travel costs and living expenses incurred by manufacturer’s authorized technician to provide factory authorized on-site service.
	.3 Repair and/or replace any defects that appear in Work within warranty period without additional expense to Departmental Representative. Be responsible for costs incurred in making defective work good, including repair or replacement of building finishes, other materials, and damage to other equipment. Ordinary wear and tear and damage caused wilfully or due to carelessness of Departmental Representative’s staff or agents is exempted.
	.4 Do not include Departmental Representative deductible amounts in warranties.
	.5 It is understood that warranties are to commence from time of Substantial Performance of the Work, regardless of what is noted within following Sections of Specification. Be responsible for providing whatever "bridging" or additional extended warranty period is required from time that material is purchased until this time.
	.6 Visit building during warranty period with Departmental Representatives. Departmental Representative to organize these visits. At these meetings, Departmental Representatives are to review performance of systems. If performance is satisfactory, then no further action needs to be taken. If unsatisfactory, then correct deficiencies, as directed by Departmental Representatives, to satisfaction of Departmental Representative's representatives. These site visits to occur:

	1.25 Project Closeout Submittals
	.1 Prior to application for Substantial Performance of the Work, submit required items and documentation specified, including following:

	1.26 Final Inspection
	.1 Submit to Consultant, written request for final inspection of systems. Include written certification that:
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	Part 1 General
	1.1 Application
	.1 This Section specifies products, criteria and characteristics, and methods and execution that are common to one or more Sections of Mechanical Divisions. It is intended as a supplement to each Section and is to be read accordingly.


	Part 2 Products
	2.1 Piping Hangers and Supports

	Part 3 Execution
	3.1 General Piping and Ductwork Installation Requirements
	.1 Install pipes and ducts parallel to building lines and to each other.
	.2 Carefully clean ducts, pipe and fittings prior to installation. Temporarily cap or plug ends of pipe, ducts and equipment which are open and exposed during construction.
	.3 Unless otherwise specified and except where space limitations do not permit, piping elbows are to be long radius. Eccentric reducers are to be installed with straight side at top of piping.

	3.2 Pipe Joint Requirements
	.1 Do not make pipe joints in walls or slabs.
	.2 Ream piping ends prior to making joints.
	.3 Properly cut threads in screwed steel piping and coat male threads only with Teflon tape or paste, or an equivalent thread lubricant. After pipe has been screwed into fitting, valve, union, or piping accessory, not more than 2 pipe threads are to remain exposed.
	.4 Site bevel steel pipe to be welded or supply mill bevelled pipe. Remove scale and oxide from bevels and leave smooth and clean. Use factory made welding tees or welding outlet fittings for piping branches off mains. Do not use shop or site fabricated fittings unless written approval has been obtained.
	.5 Welded joints are to be made by CWB certified licensed journeyman welders qualified in accordance with CSA B51, Boiler Pressure Vessel and Pressure Piping Code, and who are in possession of a proper certificate of qualification for each procedure to be performed. Each weld is to be identified with the welder’s identification symbol, and welds are not to be concealed until they have been inspected and approved. Electrodes are to be in accordance with CSA W48 Series, Electrodes, and requirements of CAN/CSA W117.2, Safety in Welding, Cutting and Allied Processes are to be followed.

	3.3 Installation of Waterproof Mechanical Seals
	.1 Provide watertight link type mechanical seals in exterior wall openings.
	.2 Assemble and install each mechanical seal in accordance with manufacturer's instructions.
	.3 After installation, periodically check each mechanical seal installation for leakage and, if necessary, tighten link seal bolts until seal is completely watertight.

	3.4 Duct Openings
	.1 Duct openings, air inlet and outlet openings, fire damper and similar openings will be provided in new poured concrete work, masonry, drywall and other building surfaces by trade responsible for particular construction in which opening is required.
	.2 Size openings for fire dampers to 600 mm (24") high to suit damper arrangement with folding blade out of air stream.
	.3 For duct openings except where fire dampers are required, pack and seal space between duct or duct insulation and duct opening as specified above for pipe openings in non-fire rated construction.

	3.5 Installation of Fastening and Securing Hardware
	.1 Provide fastening and securing hardware required for mechanical work to maintain installations attached to structure or to finished floors, walls and ceilings in a secure and rigid manner capable of withstanding dead loads, live loads, superimposed dead loads, and any vibration of installed products.
	.2 Use fasteners compatible with structural requirements, finishes and types of products to be connected. Do not use materials subject to electrolytic action or corrosion where conditions are liable to cause such action.
	.3 Where floor, wall or ceiling construction is not suitable to support loads, provide additional framing or special fasteners to ensure proper securement to structure that is to support the products. Provide reinforcing or connecting supports where required to distribute loading to structural components.
	.4 Obtain written consent before using explosive actuated fastening devices. If consent is obtained, comply with requirements of CAN/CSA Z166.1 and CAN/CSA Z166.2.

	3.6 Installation of Pipe Hangers and Supports
	.1 Provide required pipe hangers and supports.
	.2 Provide any additional structural steel channels, angles, inserts, beam champs and similar accessories required for hanging or supporting pipe. Unless otherwise shown or specified, hang or support pipes from structure only.
	.3 For insulated pipe, size hanger or support to suit diameter of insulated pipe and install hanger or support on outside of insulation and insulation finish.
	.4 Support piping on the roof as follows:
	.5 Each hanger, support or securement for horizontal bare copper tubing is to be plastic coated to prevent direct contact between pipe and ferrous hanger. Each wall or floor clamp for vertical bare copper piping is to be isolated from pipe by means of strips of flexible rubber inserts. Use of painted ferrous hangers and supports, including those painted with copper coloured paint, is not acceptable. Site application of tape or other types of isolation is not acceptable.
	.6 For insulated horizontal piping less than or equal to 40 mm (1-½") diameter, provide galvanized steel insulation protection shields between insulation and hanger or support. Install shields immediately after pipe is insulated.
	.7 Do not support piping from steel deck without written consent from Consultant.

	3.7 Finish Painting of Mechanical Work
	.1 Finish paint exposed mechanical work as specified and/or scheduled in accordance with requirements of painting Section in Division 09.
	.2 Touch-up paint damaged factory applied finishes on mechanical work products.
	.3 Finish painting of exposed mechanical work is specified in Division 09 and is part of the work of Division 09.

	3.8 Pipe Leakage Testing
	.1 Natural Gas Piping
	.2 Refrigerant Piping

	3.9 Electrical Wiring Work for Mechanical Work
	.1 Unless otherwise specified or indicated, following electrical wiring work for mechanical equipment will be done as part of the electrical work:
	.2 Mechanical wiring work not listed above or specified herein or on drawings to be done as part of electrical work is to be installed in conduit and is to be done as part of mechanical work in accordance with wiring requirements specified for electrical work.

	3.10 Equipment Bases and Supports
	.1 For equipment not designed for base mounting, where required, provide welded, cleaned and prime coat painted structural steel stands or supports conforming to following requirements:

	3.11 Cutting, Patching and Core Drilling
	.1 Unless otherwise provided by General Trades, perform cutting, patching, and core drilling of existing building required for installation of mechanical work. Perform cutting in a neat and true fashion, with proper tools and equipment to Consultant’s approval. Patching is to exactly match existing finishes and be performed by tradesmen skilled in particular trade or application. Work is subject to review and acceptance by Consultant.
	.2 Do not cut or drill any existing work without approval from Departmental Representative and Consultant. Be responsible for damage done to building and services caused by cutting or drilling.

	3.12 Cleaning Mechanical Work
	.1 Refer to cleaning requirements specified in Division 01.
	.2 Clean mechanical work prior to application for Substantial Performance of the Work.
	.3 Include for vacuum cleaning interior of air handling units and ductwork systems.

	3.13 Connections to Other Equipment
	.1 Carefully examine Contract Documents during bidding period and include for    mechanical work piping and/or ductwork connections to equipment requiring such connections.

	3.14 Seismic Restraint Anchor Points for Equipment
	.1 Mechanical equipment requiring seismic restraint is to be complete with manufacturer designed and rated seismic restraint anchor points and attachments, certified by equipment manufacturers, so equipment may be bolted down or restrained in the field.
	.2 Equipment to be restrained must be designed such that the strength and anchorage of the internal components of equipment exceeds force level used to restrain and anchor equipment itself to the supporting structure.

	3.15 Installation of Flexible Connectors
	.1 Provide flexible connectors in piping connections to seismically restrained equipment, and wherever else shown.
	.2 Provide flexible connectors in piping connections to vibration isolated equipment.
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	Part 1 General
	1.1 Application
	.1 This Section specifies insulation requirements common to Mechanical Divisions work Sections and it is a supplement to each Section and is to be read accordingly.

	1.2 Definitions
	.1 "concealed" – means mechanical services and equipment above suspended ceilings, in non-accessible chases, in accessible pipe spaces, and furred-in spaces.
	.2 "exposed" – means exposed to normal view during normal conditions and operations.
	.3 "mineral fibre" – includes glass fibre.
	.4 "mineral wool" – includes rock wool and slag wool.
	.5 "domestic water" or "potable water" – means piping extended from building Municipal supply main.

	1.3 Submittals
	.1 At least 4 weeks prior to insulation work commencing, submit a sample of each type of insulation (and insulation accessories and finish), in applied form, for review. Mount samples on a plywood board. Identify each product with manufacturer’s name and insulation type, and proposed use of insulation. When sample board has been reviewed, mechanical insulation work is to conform to reviewed sample board.
	.2 Submit a product data sheet for each insulation system product.

	1.4 Quality Assurance
	.1 Mechanical insulation is to be applied by a licensed journeyman insulation mechanic, or by an apprentice under direct, daily, on-site supervision of a journeyman mechanic.
	.2 Do not apply insulation unless leakage tests have been satisfactorily completed.
	.3 Ensure surfaces to be insulated are clean and dry.
	.4 Ensure ambient temperature is minimum 13°C (55°F) for at least 1 day prior to application of insulation, and for duration of insulation work, and relative humidity is and will be at a level such that mildew will not form on insulation materials.
	.5 Company with sub-contract for mechanical insulation work is to be a member in good standing of Thermal Insulation Association of Canada (TIAC).
	.6 Insulation materials must be stored on site in a proper, dry storage area. Any wet insulation material is to be removed from site.


	Part 2 Products
	2.1 Thermal Performance
	.1 Unless otherwise specified, thermal performance of insulation is to meet or exceed values given in Tables entitled Minimum Piping Insulation Thickness Heating and Hot Water Systems and Minimum Piping Insulation Thickness Cooling Systems, as stated in ANSI/ASHRAE/IES Standard 90.1 version referenced in Ontario Building Code.

	2.2 Ductwork System Insulation Materials
	.1 Rigid Mineral Fibre Board
	.2 Semi-Rigid Mineral Fibre Board
	.3 Blanket Mineral Fibre
	.4 Flexible Foam Elastomeric

	2.3 Insulation Fastenings
	.1 Aluminium Banding
	.2 Stainless Steel Banding
	.3 Duct Insulation Fasteners
	.4 Tape Sealant
	.5 Mineral Fibre Insulation Adhesive
	.6 Flexible Elastomeric Insulation Adhesive
	.7 Lagging Adhesive
	.8 Screws

	2.4 Insulation Jackets and Finishes
	.1 Canvas Jacket Material
	.2 Flexible Insulation Jacketing
	.3 Roll Form Sheet and Fitting Covers
	.4 Rigid Aluminium Jacket
	.5 Stainless Steel Jacket
	.6 Adhesive-Backed Flexible Aluminium
	.7 Thermal Insulating and Finishing Cement
	.8 Coating for Foamed Glass Insulation
	.9 Coating for Flexible Foam Elastomeric Insulation


	Part 3 Execution
	3.1 General Insulation Application Requirements
	.1 Unless otherwise specified, do not insulate following:
	.2 Install work generally in accordance with TIAC National Insulation Standards Manual except conform to manufacturer's instructions and recommendations, and requirements specified in this Section.
	.3 Install insulation directly over pipes and ducts, not over hangers and supports.
	.4 Install duct insulation continuous through walls, partitions, and similar surfaces except at fire dampers.
	.5 For insulation thicknesses greater than or equal to 75 mm (3"), provide double layer of insulation to achieve required insulation thickness and stagger joint locations.

	3.2 Ductwork Insulation Requirements – Mineral Fibre
	.1 Insulate following ductwork systems inside building and above ground with mineral fibre insulation of thickness indicated:
	.2 Provide rigid board type insulation for casings, plenums, and exposed rectangular ductwork. Provide blanket type insulation for concealed round, oval or rectangular ductwork. Provide semi-rigid mineral fibre board type insulation for exposed round or oval ducts.
	.3 Liberally apply adhesive to surfaces of exposed rectangular ducts and/or casings. Accurately and neatly press insulation into adhesive with tightly fitted butt joints. Provide pin and washer insulation fasteners at 300 mm (12") centres on bottom and side surfaces. Secure and seal joints with 75 mm (3") wide tape sealant. Additional installation requirements as follows:
	.4 Liberally apply adhesive to surfaces of concealed rectangular or oval ductwork, and wrap insulation around duct with a top butt joint and tight section to section butt joints. Provide pin and washer insulation fasteners at 300 mm (12") centres on bottom surfaces. Secure and seal joints with 75 mm (3") tape sealant. At each trapeze type duct hanger, provide a 100 mm (4") wide full length piece of rigid mineral fibre board insulation between duct and hanger.
	.5 Accurately cut sections of insulation to fit tightly and completely around exposed and concealed round or oval ductwork. Liberally apply adhesive to surfaces of duct, and wrap insulation around duct with a top butt joint and tight section to section butt joints. Seal joints with tape sealant. At duct hanger locations install insulation between duct and hanger. At each hanger location for concealed ductwork where flexible blanket type insulation is used, provide a 100 mm (4") wide full circumference strip of semi-rigid board type duct insulation between duct and hanger.
	.6 Insulation application requirements common to all types of rigid ductwork are as follows:

	3.3 Ductwork Insulation Requirements – Flexible Elastomeric
	.1 Insulate exposed exterior ductwork (except fresh air intake ductwork) and associated plenums and/or casings outside building with minimum 50 mm (2") thick flexible elastomeric sheet insulation as required, applied in two minimum 25 mm (1") thick layers with staggered tightly butted joints.
	.2 Install with adhesive in strict accordance with manufacturer’s instructions to produce a weather-proof installation. Ensure sheet metal work joints are sealed watertight prior to applying insulation.

	3.4 Application of Insulating Coatings
	.1 Apply, in accordance with manufacturer’s instruction, insulating coatings to following bare metal surfaces:
	.2 Apply coatings with a brush. Remove any splatter or excess coating from adjacent surfaces.

	3.5 Insulation Finish Requirements
	.1 Canvas Jacket Material
	.2 Flexible Insulation Jacketing
	.3 Rigid Aluminum Jacket
	.4 Adhesive-Backed Flexible Aluminum
	.5 Rigid Stainless Steel Jacket
	.6 Coating for Flexible Foam Elastomeric Insulation
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	Part 1 General
	1.1 Application
	.1 This Section specifies requirements, criteria, methods and execution for mechanical demolition work that are common to one or more mechanical work Sections, and it is intended as a supplement to each Section and is to be read accordingly.

	1.2 Submittals
	.1 Submit documentation to confirm reclaimed refrigerant has been properly removed and stored, recycled, or disposed of as applicable.


	Part 2 Products
	2.1 Not Used

	Part 3 Execution
	3.1 Disconnection and Removal of Existing Mechanical Work
	.1 Where indicated on drawings, disconnect and remove existing mechanical work, including hangers, supports, insulation, etc. Disconnect at point of supply, remove obsolete connecting services and make system safe. Cut back obsolete piping behind finishes and cap water-tight unless otherwise specified.
	.2 Scope and extent of demolition or revision work is only generally indicated on drawings. Estimate scope, extent and cost of work at site during bidding period site visit(s). Claims for extra costs for demolition work not shown or specified but clearly visible or ascertainable at site during bidding period site visits will not be allowed.
	.3 If any re-design is required due to discrepancies between mechanical drawings and site conditions, notify Consultant who will issue a Site Instruction. If, in the opinion of Consultant, discrepancies between mechanical drawings and actual site conditions are of a minor nature, required modifications are to be done at no additional cost.
	.4 Where existing mechanical services extend through, or are in an area to serve items which are to remain, maintain services in operation. Include for rerouting existing services concealed behind existing finishes and which become exposed during renovation work, so as to be concealed behind new or existing finishes.

	3.2 Interruption to and Shut-Down of Mechanical Services and Systems
	.1 Co-ordinate shut-down and interruption to existing mechanical systems with Departmental Representative. Generally, shut-downs may be performed only between the hours of 12:00 midnight Friday until 6:00 a.m. Monday morning.
	.2 Upon award of contract, submit a list of anticipated shut-down times and their maximum duration.
	.3 Prior to each shut-down or interruption, inform Departmental Representative in writing 5 business days in advance of proposed shut-down or interruption and obtain written consent to proceed. Do not shut-down or interrupt any system or service without such written consent.
	.4 Perform work associated with shut-downs and interruptions as continuous operations to minimize shut-down time and to reinstate systems as soon as possible, and, prior to any shut-down, ensure materials and labour required to complete the work for which shut-down is required are available at site.

	3.3 Decommissioning or Alterations to Refrigeration Equipment
	.1 Remove and reclaim refrigerant from applicable equipment to be decommissioned and/or altered. Refrigerant reclaim and recycling work is to be in accordance with Refrigerant Management Canada guidelines, and governing codes and regulations. Do not under any circumstances vent refrigerant from existing equipment to atmosphere.
	.2 Use refrigerant recovery equipment designed specifically to reclaim and recycle refrigerant, and use only skilled refrigeration mechanics to perform reclaim and recycle work.
	.3 Provide approved, properly sized and sealable refrigerant containers for reclaimed refrigerant.
	.4 Dispose of reclaimed refrigerant by engaging services of a licensed firm specializing in recycling of reclaimed refrigerant. Submit documentation to confirm refrigerant has been properly removed from site and recycled or disposed.

	3.4 Roofing Work
	.1 Where roof revisions and/or replacements are part of project, include for disconnecting, lifting, or temporarily removing mechanical equipment on roof as required to permit completion of roofing work, and for re-installing equipment when roofing work is complete.
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	Part 1 General
	1.1 Quality Assurance
	.1 Gas system work is to be in accordance with requirements of CAN/CSA B149.1, Natural Gas and Propane Installation Code, as amended by local Gas Codes.
	.2 Gas system work is to be performed only by licensed gas pipe fitters (holding Gas Technician 1 Certificate) authorized under TSSA Act.


	Part 2 Products
	2.1 Not Used

	Part 3 Execution
	3.1 Demolition
	.1 Perform required gas system demolition work. Refer to demolition requirements specified in Section entitled Demolition and Revision Work.

	3.2 Natural Gas Piping Installation Requirements
	.1 Provide required natural gas distribution piping and connect gas fired or operated equipment, and provide required vent piping to atmosphere, including vent piping from pressure regulators. Perform piping work in accordance with requirements of CAN/CSA B149.1, Natural Gas and Propane Installation Code, as amended by local Gas Codes.
	.2 Piping is to be as follows:
	.3 Ensure supports for roof mounted piping are sized (height) to accommodate roof slope and required piping slope, and to permit installation of low point dirt pockets.
	.4 Identify natural gas piping aboveground with 2 coats of safety yellow enamel applied over primer, and SMS Ltd. or equal coil type vinyl identification makers with arrows.
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	Part 1 General
	1.1 Submittals
	.1 Submit shop drawings/product data sheets for all products specified in this Section except shop fabricated ductwork and fittings.


	Part 2 Products
	2.1 Galvanized Steel Ductwork
	.1 Galvanized steel sheet is to be hot dipped in accordance with requirements of ASTM A653. G60 galvanizing for bare uncovered duct to be finish painted. G90 for all other galvanizing.
	.2 Rectangular
	.3 Round
	.4 Flat Oval

	2.2 Rectangular Stainless Steel Ductwork
	.1 300 Series stainless steel, type 304 or type 316 as specified in Part 3 of this Section, ASTM A167 and ASTM A480, with a #4 finish where bare (uncovered) and exposed in finished areas and a #2B finish elsewhere, with, unless otherwise specified, metal gauges in accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible to suit duct location and working pressure classification, and stainless steel support hardware to match duct material.

	2.3 Round Stainless Steel Ductwork
	.1 Factory made, spiral, mechanically locked flat seam, single wall duct fabricated from type 316 stainless steel to ASTM A240 with metal gauges in accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible for 2.5 kPa (0.36 psi) pressure. Type 316 stainless steel fittings equipped with leak-proof stainless steel couplings secured to connecting duct by means of stainless steel sheet metal screws and duct sealer. Duct system performance is to meet SMACNA’s Leakage Class 3 requirements at system design static pressure. Stainless steel finish is to be a #2B mill finish where concealed or exposed in unfinished areas and a #4 finish where exposed in finished areas.

	2.4 Round Stainless Steel Lined Ductwork
	.1 Double wall self-sealing duct system constructed from type 316 stainless steel to ASTM A240 and consisting of 24 kg/m3 (1.5 lb/ft³) density, 25 mm (1") thick glass fibre insulation meeting NFPA 90A requirements and 25/50 flame spread/smoke developed ratings when tested in accordance with CAN/ULC S102 and wrapped in a thick non-woven polyester fabric, sandwiched between double wall duct and fittings. Spiral, mechanically locked, flat seam outer casing, and perforated inner liner with 3.2 mm (⅛") perforations on 6.4 mm (¼") staggered centres. Fittings and couplings constructed as for ducts and air-tight to SMACNA Leakage Class 3 requirements. Concealed duct and exposed duct in unfinished areas is to have a #2B mill finish. Exposed duct in finished areas is to have a #4 finish.

	2.5 Metal Duct System Joint Sealant
	.1 ULC listed and labelled, premium grade, grey colour, water base, non-flammable duct sealer, brush, or gun applied, with a CAN/ULC S102 tested maximum flame spread rating of 5 and smoke developed rating of 0.

	2.6 Acoustic Lining
	.1 Minimum 25 mm (1") thick acoustic lining material meeting 25/50 flame spread and smoke developed ratings tested in accordance with CAN/ULC S102, meeting NFPA 90A, ASTM C1071, and ASTM G21 requirements, not supporting microbial growth, flexible for round ducts, board type for rectangular ducts, consisting of a bonded fiberglass mat coated on inside (airside) face with a black fire-resistant coating.

	2.7 Round to Rectangular Duct Connections
	.1 Equal to Flexmaster Canada Ltd. galvanized steel, flared, flanged or notched "Spin-On" round duct take-off collars with locking dampers in accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible.

	2.8 Roof Duct Supports
	.1 Equal to PHP Systems Design Model PHP-D adjustable duct support assemblies sized to suit duct size, each assembly complete with injection moulded recycled plastic and carbon black bases and tubular hot dip galvanized steel framing.

	2.9 Ductwork Drain Points
	.1 Equal to Ductmate Canada Ltd. "Moisture Drain", 20 mm (¾") diameter moisture drains with galvanized sheet metal funnel, and chrome plated brass threaded drain, nut and cap.

	2.10 Wire Mesh (Birdscreen)
	.1 Heavy-gauge galvanized steel or aluminum mesh, 12 mm x 12 mm (½" x ½") secured in a rigid galvanized steel or aluminum framework, sized as indicated on drawings, and constructed so as to be removable.


	Part 3 Execution
	3.1 Cleanliness Requirements for Handling and Installation of Ductwork
	.1 Handle and install ductwork in accordance with CSA Z317.2, Special Requirements for Heating, Ventilation, and Air-Conditioning (HVAC) Systems in Healthcare Facilities and SMACNA's Duct Cleanliness for New Construction Guidelines at the Advanced Level.

	3.2 Fabrication and Installation of Galvanized Steel Ductwork
	.1 Provide required ductwork, rectangular, round and/or flat oval. Where rectangular ductwork is shown, round or flat oval ductwork of equivalent cross-sectional area is acceptable.
	.2 It is to be understood that all duct dimensions shown on drawings are clear internal dimensions.
	.3 Unless otherwise specified, construct and install ductwork in accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible to suit duct pressure class designation of minimum 500 Pa (2" w.c.) positive or negative as applicable, a minimum velocity of 10 m/s (2000 fpm), and so ductwork does not "drum". Flat surfaces of rectangular ductwork are to be cross-broken. Duct system sealing is to meet ANSI/SMACNA Seal Class A requirements.
	.4 Confirm routing of all ductwork at site and site measure ductwork prior to fabrication. Duct dimensions may be revised to suit site routing and building element requirements, if dimension revisions are reviewed with and approved by Consultant. Duct routing and/or dimension revisions to suit conditions at site are not grounds for a claim for an extra cost.
	.5 Refer to structural drawings. Where ductwork is to be run within or through open web steel joists, ductwork shown on mechanical drawings is schematic only and is to be altered as required to suit steel joist configuration, spacing, panel points, and cross-bridging at no additional cost.
	.6 Wherever ductwork is required at locations where sprayed fireproofing is applied to building construction, install ductwork only after fireproofing work is complete and do not compromise fire rating of sprayed fireproofing.
	.7 Install (but do not connect) duct system mounted automatic control components supplied as part of the automatic control work.
	.8 Where indicated, provide duct connections to fan powered heat transfer equipment with integral coils.
	.9 Flange connect ductwork to hot water reheat coils in accordance with requirements of ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible. Coils will be suspended independent of connecting ductwork as part of the heat transfer work.
	.10 Support horizontal rectangular ducts inside building in accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible, but use trapeze hangers with, unless otherwise specified, galvanized steel channels, and galvanized steel hanger rods for exposed ducts and concealed ducts wider than 500 mm (20"). Support hardware constructed of same material as duct for metal duct, and, unless otherwise specified, type 316 stainless steel for non-metal duct. Supports for "heavy" duct such as cementitious core duct is to be suitable in all respects for the application and approved by Consultant.
	.11 Support round and flat oval ducts inside building in accordance with ANSI/SMACNA HVAC Duct Construction Standards Metal and Flexible, but, unless otherwise specified, for both uninsulated and insulated ducts exposed in finished areas, use bands and secure at top of duct to a hanger rod, all similar to Ductmate Canada Ltd. type "BA". If duct is insulated, size strap to suit diameter of insulated duct. Unless otherwise specified, duct support hardware for metal duct is constructed of same material as duct, and for non-metal duct, type 316 stainless steel.
	.12 Where flanged duct joints are used, do not locate joints in wall or slab openings, or immediately at wall or slab openings. Do not use flanged joints for exposed uninsulated ducts in finished areas.
	.13 Where watertight horizontal ductwork is required, construct ducts without bottom longitudinal seams. Solder or weld joints of bottom and side sheets. Seal all other joints with duct sealer. Slope horizontal duct to hoods, risers, or drain points. Provide drain points. Provide watertight ductwork for:

	3.3 Installation of Aluminum Ductwork
	.1 Provide aluminum ductwork, rectangular or round.

	3.4 Installation of Stainless Steel Ductwork
	.1 Provide stainless steel ductwork, round or rectangular.
	.2 Provide stainless steel ductwork as follows:

	3.5 Installation of Round to Rectangular Duct Connections
	.1 Cut round holes in rectangular ducts and provide round to rectangular lock-in fittings with dampers for connection of flexible round ductwork.

	3.6 Installation of Roof Mounted Duct Supports
	.1 Supply equal to B-line series Dura-Blok supports for roof mounted ductwork if structural mounted support not used.
	.2 Hand adjustable structural supports to roofing trade on roof for installation and flashing into roof construction as part of roofing work. Accurately mark exact locations and spacing of structural supports and supervise installation. Provide properly sized hot dip galvanized structural steel angles between structural supports and secure in place on support studs. Support ductwork on the angles and provide galvanized steel banding to secure ducts to the angles.

	3.7 Installation of Wire Mesh (Birdscreen)
	.1 Provide framed, removable wire mesh panels over openings in ducts and/or walls where shown and/or specified on drawings. Rigidly secure in place but ensure panels are removable.
	.2 Provide wire mesh panels for open-end return air ducts in ceiling spaces whether shown on drawings or not.

	3.8 Installation of Louvres
	.1 Provide louvres for wall openings.
	.2 Install louvre assemblies and secure in place in accordance with manufacturer’s instructions and details.
	.3 Confirm exact louvre sizes and finish prior to ordering.

	3.9 Installation of Louvre Blank-Off Panels
	.1 Provide blank-off panels for inactive portions of exterior wall louvres.
	.2 Secure panels in place with non-ferrous hardware so they cannot move or rattle, yet are easily removable.
	.3 Confirm exact finish of panels prior to fabrication.

	3.10 Duct System Protection, Cleaning and Start-Up
	.1 Temporarily cover all open ends of ducts during construction.
	.2 Remove all dirt and foreign matter from entire duct systems and clean duct system terminals and interior of air handling units prior to operating fans.
	.3 Prior to starting any supply air handling system provide 50 mm (2") thick glass fibre construction filters at fan equipment in place of permanent filters.
	.4 Provide cheesecloth over duct system inlets and outlets and run system for 24 hours, after which remove cheesecloth and construction filters, and install new permanent filters.
	.5 Include all labour for a complete site walk-through with testing and balancing personnel following route of all duct systems to be tested, adjusted and balanced for the purpose of confirming proper position and attitude of dampers, location of pitot tube openings, and any other work affecting testing and balancing procedures. Perform corrective work required as a result of this walk-through.
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