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EXECUTIVE SUMMARY 

Conestoga-Rovers & Associates (CRA) was retained by Transport Canada (TC) to 
conduct a Hazardous Building Materials Assessment (HBMA) at the Wabush Airport in 
Newfoundland and Labrador (NL). The Site Location Map is presented as Figure 1. 

 
The HBMA was completed at the Wabush Airport on December 16, 2011, which 
included the Air Terminal Building (ATB) and Combined Services Building (CSB).  The 
HBMA was performed in accordance with CRA’s Proposal dated November 2011. 
 
Based on the Government of Newfoundland and Labrador Occupation Health and 
Safety Act (OC98-730), materials containing 1.0 percent or more of asbestos is legislated 
to be managed in accordance with the Asbestos Abatement Regulations (111/98). 
 
Of the 27 potential asbestos-containing material (ACM) samples collected at the Wabush 
Airport, 14 were submitted for ACM analysis of which 10 samples were reported as 
asbestos-containing with concentrations ranging from 1.9 to 65 percent Chrysotile. Two 
bulk samples collected from elbow pipe insulation in the ATB mechanical room had 
asbestos content reported as 40 percent and 65 percent.  One sample collected from the 
drywall plaster in the Janitor’s closet had an asbestos content reported at 5 percent.  Six 
samples collected from the CSB were reported asbestos concentrations ranging from 1.9 
percent to 60 percent Chrysotile.  Two bulk samples collected from the cast iron elbow 
insulation and insulation from the first floor mechanical room had asbestos content 
reported as 60 percent and 50 percent, respectively; two samples from the sprinkler line 
and elbow wrap insulation reported asbestos content as 60 percent and 40 percent, 
respectively; one sample of tan vinyl floor tile from the first level warehouse reported 
asbestos content of 1.9 percent; and one sample from the roof drain elbow insulation of 
the second level fire hall reported asbestos content as 60 percent.  ACMs observed by 
CRA during the Site visit were noted to be in good condition and do not require any 
action, repairs, or encapsulation at this time. 
 
Through discussions with the TC representative at the Wabush Airport, it was 
determined that all painted building surfaces were latex and newly replaced within the 
past 15 years; therefore, it was unlikely that a layer of lead-based paint (LBP) existed 
under the top coat of latex paints.  Therefore collection of paint samples for lead analysis 
at this facility was not warranted. 
 
Based on the results of the HBMA, CRA recommends that an Asbestos Management 
Plan (AMP) be developed and implemented for the Wabush Airport facility.  The AMP 
should be used to manage TC and other airport employees, including contractors, 
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maintenance and custodial personnel, and the public to minimize their exposure to 
asbestos fibres.  A detailed Site survey should also be conducted in developing the AMP, 
which would include a review of As-Built drawings in comparison to current conditions 
at the facility.   
 
Minor, localized water damage and mould was identified throughout the buildings of 
the Wabush Airport, mostly on acoustic ceiling tiles and window sills.  Although any 
discovered leaks have been repaired and any damage is due to isolated incidents, the 
mould impacted areas should be mitigated by cleaning and/or removal following 
practices outlined in the Canadian Construction Association’s “Mould Guidelines for the 
Canadian Construction Industry.” 
 
Although the use of petroleum hydrocarbons is common and frequent at the Airport, no 
evidence existed to indicate potential contamination. 
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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) was retained by Transport Canada (TC) to 
conduct a Hazardous Building Material Assessment (HBMA) of selected buildings 
located at the Wabush Airport in Newfoundland and Labrador (Figure 1). 
 
The HBMA involved two buildings at the Wabush Airport and was performed in 
accordance with CRA’s November 2011 proposal.  The purpose of the HBMA was to 
identify, sample, and quantify potential Asbestos-Containing Material (ACM) and 
Lead-Based Paint (LBP) as well as note any potential issues related to Polychlorinated 
Biphenyls (PCBs), mould, mercury, and petroleum hydrocarbons at the Site, prepare a 
report documenting the results of the HBMA, and provide recommendations regarding 
the management of HBMs within the buildings. 
 

1.1 SITE DESCRIPTION 

The HBMA was completed on two buildings at the Wabush Airport, which is located 
3.2 km from the Town of Wabush and 7.2 km from Labrador City.  The following two 
buildings were assessed at the Wabush Airport: 
 
 Air Terminal Building (ATB) 

 Combined Services Building (CSB) 

 

The ATB is used mainly for the inbound and outbound travelers.  The ATB is a concrete 
block and metal clad, two storey building constructed in 1980.  It contains a passenger 
waiting area, baggage drop-off and retrieval area, service desks for represented airlines, 
freight storage, café, boiler and mechanical rooms as well as a security area for outbound 
travelers on the first floor.  The second floor is mostly comprised of office space with an 
HVAC and communication rooms.  The roof for the ATB was reported to have been 
replaced in 2011. 
 
The CSB is a two storey metal clad structure with concrete block construction and 
slab-on-grade concrete floor constructed in 1980.  It is mostly used for the storage and 
maintenance of heavy equipment in half of the building while the other half was 
previously used as a Fire Hall.  The Fire Hall is still used for storage of Fire Engines and 
has office space and a minor storage area.  The Equipment side of the CSB houses a 
boiler/mechanical room and fuel storage rooms containing three steel 163,660 Litre (L) 
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(noted as 36,000 gallon) aboveground storage tanks (ASTs).  The diesel AST is still 
on-Site, but has been decommissioned. 
 

1.2 SCOPE OF WORK 

The objectives identified by TC in the TOR released October 27, 2011 included the 
following: 
 
 Determine if asbestos is present in the identified buildings or building materials 

 Collect and analyze paint chips located on interior walls and floors, as applicable, of 
the identified buildings to determine if lead is present 

 Identify any other possible hazardous building materials or environmental hazards 
including, but not limited to: PCBs, mould, mercury, and petroleum hydrocarbons 

 Produce a report outlining the methodology used, in obtaining the samples, sample 
Quality Assurance/Quality Control (QA/QC), findings, and recommendations 

 Complete the work and report within the required time frame. 

 
As outlined in CRA’s Proposal of November 2011, the following scope of work was 
completed: 
 
 Collection of representative bulk samples from building materials that potentially 

contained ACM, including, but not limited to, the following materials: 

o Insulation and textile wrap (pipe and fitting insulation) 

o Floor coverings 

o Wall and ceiling surfaces and surface coatings 

o Drywall plaster 

 Collection and submission of representative interior and exterior paint samples of 
each colour from the above noted buildings located at the airport where finishes 
were suspect of being more than 30 years old. 

 Based on lead analytical results from paint samples, analysis of select samples for 
leachability, if required. 

 Identify other potential hazardous building materials such as PCBs, mould, mercury, 
and petroleum hydrocarbons. 

 Preparation of a report with floor plans showing sample locations and a detailed 
description of all materials surveyed and sampled by CRA.  Preparation of a 
summary table of confirmed ACMs including sample location, quantity, asbestos 
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content and type, friability, and overall condition.  Preparation of a summary table of 
confirmed lead in paint including location, quantity, colour and overall condition. 
Provide recommendations regarding abatement or repairs to damaged ACM or LBP 
surfaces with peeling or scaling paint.  Preparation of a detailed photographic log of 
the ACM/LBP samples. 

 

1.3 PREVIOUS STUDIES 

The scope of work was developed based on solicitation documents issued by TC 
Solicitation # T2012-110029. 
 
It is noted that a previous environmental baseline study was completed at the Wabush 
Airport and did not identify any ACMs; however, asbestos was recently identified in 
pipe insulation in the CSB. 
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2.0 FIELD INVESTIGATION METHODOLOGY 

The Site inspection at the Wabush Airport was completed by Mr. Jason Wall on 
December 16, 2011.  Mr. Harold Horwood of TC provided building access to CRA 
during the field work activities and offered some insight to some of the previous 
building renovations completed at the Wabush Airport. 
 
The HBMA did not include the inspection of materials that were concealed and/or 
could not be accessed by existing access panels, below floors, below grade, associated 
with mechanical and electrical equipment, or on the roof.  It is also noted that TC 
representatives indicated certain rooms were not accessible during the Survey for 
security reasons; however, each room was reported by site contacts to be similar to 
surrounding rooms. 
 

2.1 ASBESTOS CONTAINING MATERIALS SAMPLE COLLECTION 

Samples were collected using a utility knife or hammer and chisel after wetting down 
the material.  Once collected, samples were placed in zip lock baggies, sealed and 
labeled, and submitted to an accredited analytical laboratory under chain-of-custody 
protocols.  Photographs of the ACM sample locations are presented in Appendix A. 
 
A total of 27 potential ACM samples were collected at the Wabush Airport from pipe 
insulation, drywall plaster, acoustic ceiling tiles, and vinyl floor tiles (16 from the ATB 
and 11 from the CSB).  Sample locations at the Wabush Airport buildings are presented 
on Figures 2 to 4 for the ATB first and second levels as well as the CSB, respectively.  The 
Wabush Airport ACM Sampling Summary is provided in Table 1. 
 

2.2 PAINT SAMPLE COLLECTION 

Through discussions with TC representatives at Wabush Airport, it was determined that 
all painted building surfaces were latex and newly replaced within the past 15 years; 
therefore, it was unlikely that a layer of LBP existed under the top coat of latex paints.  
As a result, it was determined in the field that collection of paint samples for lead 
analysis was not warranted. 
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2.3 ANALYTICAL PROGRAM 

A total of 14 representative potential ACM building material samples were collected 
during the field program.  A number of samples were considered to be representative of 
similar building materials throughout the facilities; therefore, one or two of each sample 
type were generally submitted to EMSL Analytical Inc. (EMSL) in Mississauga, Ontario 
for asbestos content and identification based on NIOSH 9002 method. 
 
All potential ACM samples collected and not submitted to EMSL for analysis have been 
archived by CRA for a 12 month period. Copies of the Laboratory Certificates of 
Analysis are included in Appendix B. 
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3.0 ANALYTICAL RESULTS AND DISCUSSION 

3.1 ASSESSMENT CRITERIA 

ACM 
Asbestos materials are defined in the Newfoundland and Labrador Asbestos Abatement 
Regulations, 1998(NLR 111/98) under the Occupational Health and Safety Act (O.C.98 
730) as materials containing greater than 1 percent of asbestos by dry weight, which can 
be found on-line at the following website address: 
 

http://assembly.nl.ca/Legislation/sr/regulations/rc980111.htm 

 
In addition to Provincial requirements, a number of federal departmental directives and 
guidelines have been adopted for the protection of occupants from asbestos exposure.  
One of these documents is the Canada Occupational Health and Safety Regulations 
(SOR/86-304) Part XI as it relates to asbestos management, which can be found on-line 
at the following website address: 
 

http://www.njc-cnm.gc.ca/directive/index.php?sid=261&lang=eng 

 
Another such directive is the Public Works and Government Services Canada Deputy 
Minister Directive (DIR:057) – Asbestos Management   respecting asbestos management 
in federally owned or leased buildings or facilities containing asbestos, March 12, 1997, 
which can be found on-line at the following website address: 
 

http://www.njc-cnm.gc.ca/aux_bin.php?auxid=575 

 
An ACM Management Plan is a regulatory requirement in Newfoundland and 
Labrador.  For an ACM Management Plan to be effective, it needs to be prepared based 
on an asbestos survey and implemented in accordance with the procedures and 
protocols in the plan. 
 
Lead-Based Paint (LBP) 
In 1976, the lead content of interior paint was limited to 0.5 percent by weight (5,000 
mg/kg) under the Federal Hazardous Products Act, which can be found on-line at the 
following web site address: 
 

http://www.hc-sc.gc.ca/cps-spc/pubs/indust/reference_guide-consultation_rapid/index-eng.php 

 

http://assembly.nl.ca/Legislation/sr/regulations/rc980111.htm
http://www.njc-cnm.gc.ca/directive/index.php?sid=261&lang=eng
http://www.njc-cnm.gc.ca/aux_bin.php?auxid=575
http://www.hc-sc.gc.ca/cps-spc/pubs/indust/reference_guide-consultation_rapid/index-eng.php
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All consumer paints produced and imported into Canada are virtually lead free as of 
1991.  In 2005, the above guidelines were replaced by the Surface Coating Materials 
Regulations (published in the Canada Gazette Part II, Vol. 139, No. 9 (SOR/2009 109) on 
April 19, 2005).  In the Surface Coating Materials Regulations, production of surface 
coating products was limited when dry to 0.06% (600 mg/kg) lead, which can be found 
on-line at the following web site address: 
 

http://www.gazette.gc.ca/rp-pr/p2/2010/2010-11-10/pdf/g2-14423.pdf 

 

These guidelines apply to the production of all surface coating materials including paint, 
however, they do not apply to older paints (manufactured prior to April 19, 2005). 
 
Health Canada has identified lead levels in paint chips exceeding 5,000 mg/kg or 1 
mg/cm2 as indicative of “lead based paint” and recommends precautions for sensitive 
individuals (such as children and pregnant women) during renovations or if the paint is 
peeling or in otherwise poor condition. 
 
The Newfoundland and Labrador Department of Environment and Conservation 
(NLDOEC) has established guidelines that restrict certain materials (e.g., lead) from 
municipal landfills and C&D (Construction and Demolition) waste disposal sites that 
could potentially leach/migrate into the groundwater and create an adverse 
environmental effect, which can be found on-line at the following website address: 
 

http://www.env.gov.nl.ca/env/env_protection/waste/constructdemo.pdf 

 
 NLDOEC suggests that materials with a total lead concentration exceeding 5,000 mg/kg 
undergo leachate testing to assess whether or not the leachate exceeds the 
Transportation of Dangerous Goods (TDG) regulatory limit of 5 mg/L lead, which can 
be found on-line at the following website address: 
 

http://www.tc.gc.ca/eng/tdg/clear-tofc-211.htm 

 
The material tested may consist of paint and substrate if the paint is in good condition, 
or paint chips only if the paint is peeling or in poor condition and will be disposed of 
separately. 
 
Materials with a total lead concentration below 5,000 mg/kg do not require leachate 
analysis and may be disposed of as a solid, non hazardous waste at a permitted 
municipal landfill.  Materials with a total lead concentration exceeding 5,000 mg/kg, but 

http://www.gazette.gc.ca/rp-pr/p2/2010/2010-11-10/pdf/g2-14423.pdf
http://www.env.gov.nl.ca/env/env_protection/waste/constructdemo.pdf
http://www.tc.gc.ca/eng/tdg/clear-tofc-211.htm
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with a leachable lead concentration of less than the regulatory limit of 5 mg/L can also 
be disposed of at a permitted municipal landfill. 
 
Material that exhibits a lead leachate concentration above 5 mg/L is considered 
hazardous waste based on being “lead leachate toxic” and must be disposed of at a 
permitted hazardous waste treatment, storage, disposal facility (TSDF).  There are 
currently no hazardous waste TSDFs in Newfoundland and Labrador capable of 
accepting lead leachate toxic materials and out of province disposal is required.  Lead 
leachate toxic paint that becomes separated from its substrate (i.e., loose chips and 
flaking) or other lead toxic material are also considered “leachable toxic” dangerous 
goods and are subject to the TDG Act. 
 

3.2 ACM ANALYTICAL RESULTS AND DISCUSSION 

Eleven of the 14 potential ACM samples submitted for the Wabush Airport reported 
ACM levels as Chrysotile ranging from 0.6 percent (ASB-15) to 65 percent (ASB-14).  
Reported ACM exceedances are summarized below. 
 
ATB 
 Drywall plaster in the Janitor’s Closet (ASB-7 and its field duplicate ASB-27) 

reported 5 percent ACM content, which is considered representative of all drywall 
plaster throughout the ATB including samples ASB-3, ASB-5, ASB-6, ASB-9, and 
ASB-10 

 Cast iron water line elbow insulation in the Mechanical Room (ASB-13) reported 
40  percent ACM content, which is considered representative of all cast iron water 
line elbow insulation throughout the ATB including sample ASB-12 

 Domestic water line elbow insulation in the Mechanical Room (ASB-14) reported 
65 percent ACM content, which is considered representative of all domestic water 
line elbow insulation throughout the ATB 

 
The following samples reported non-detectable or ACM contents below the Provincial 
regulatory limit of 1 percent: 
 
 Brown/red acoustic ceiling tile in the Equipment Room (ASB-4) reported 

non-detectable ACM content 
 Green/beige vinyl floor tile in the Janitor’s Closet (ASB-8) reported non-detectable 

ACM content 
 Beige vinyl floor tile throughout the second level (ASB-15) reported 0.5 percent ACM 

content 
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Based on the ACM analytical results and Site observations in the Wabush ATB, it 
appears that all plastered drywall surfaces on the first and second levels as well as all 
mechanical insulation on heating and domestic water lines should be considered as 
ACM.  Due to the extent of acoustic ceiling tiles and wide spread distribution of pipes 
throughout the ATB, an accurate quantity of fittings and pipe insulation could not be 
provided as inaccessible and/or hidden areas were not visually inspected during the 
HBMA.  Based on As-Built drawings provided by TC and assuming that all ACM 
drywall plaster and mechanical insulation are still in place, estimated quantities of 
ACMs confirmed in the ATB may be as high as follows: 
 
 300 Fittings on first floor associated with heating lines 
 50 Fittings on first floor associated with domestic plumbing lines 
 100 Fittings on first floor associated with sprinkler lines 
 50 Fittings on second floor associated with heating lines 
 10 Fittings on first floor associated with domestic plumbing lines 
 150 square metres (m2) on first floor of drywall with plaster 
 650 m2 on second floor of drywall with plaster 
 
 
CSB 
 Cast iron water line elbow insulation in the Mechanical Room on the first level 

(ASB-18) reported 60 percent ACM content, which is considered representative of all 
cast iron water line elbow insulation throughout the CSB 

 Cast iron water line insulation in the Mechanical Room on the first level (ASB-19) 
reported 50 percent ACM content, which is considered representative of all cast iron 
water line insulation throughout the CSB 

 Sprinkler line elbow insulation in the Warehouse/Maintenance area (ASB-21) 
reported 60 percent ACM content, which is considered representative of all sprinkler 
line insulation throughout the CSB 

 Sprinkler line insulation in the Warehouse/Maintenance area (ASB-22) reported 
40 percent ACM content, which is considered representative of all sprinkler line 
elbow insulation throughout the CSB 

 Tan vinyl floor tile in the Warehouse/Maintenance area (ASB-23) reported 
1.9 percent ACM content, which is considered representative of all tan vinyl floor tile 
throughout the CSB 

 Roof drain elbow insulation in the second level of the Firehall (ASB-26) reported 
60 percent ACM content, which is considered representative of all roof drain elbow 
insulation throughout the CSB 
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One sample reported a non-detectable ACM content, which was the furnace insulation 
wrap on the first level of the Trades Workshop/Storage Room (ASB-24). 
 
The CSB and ATB were reportedly constructed at the same time; therefore, CRA have 
assumed that drywall plaster, insulation, floor tiles, etc. in both buildings were supplied 
from the same source. Based on the ACM analytical results from the ATB and CSB along 
with Site observations in the CSB, it appears that all plastered drywall surfaces and all 
mechanical insulation on heating and domestic water lines should be considered as 
ACM.  Due to the extent of acoustic ceiling tiles and wide spread distribution of pipes 
throughout the CSB, an accurate quantity of fittings and pipe insulation cannot be 
provided as inaccessible and/or hidden areas were not visually inspected during the 
HBMA.  Based on As-Built drawings provided by TC and assuming that all ACM 
drywall plaster and mechanical insulation are still in place, estimated quantities of 
ACMs in the CSB may be as high as follows: 
 
 1,000 m2 of drywall plaster  
 115 Fittings on first floor associated with heating lines 
 150 metres of heating and domestic water line insulation 
 75 metres of sprinkler line insulation 
 10 Fittings on sprinkler line elbow insulation 
 50 m2 of tan vinyl floor tile in office areas 
 150 metres on roof drain insulation 
 25 Fittings on roof drain elbow insulation 
 
Asbestos analytical results are presented in Table 1 for the Wabush Airport and 
Laboratory Certificates of Analysis are included in Appendix B. 
 

3.3 LBP ANALYTICAL RESULTS AND DISCUSSION 

Since the TC representative at the Wabush Airport indicated complete interior 
renovations were completed with the last 15 years, paint samples were not collected as 
all painted interior surfaces were renovated and replaced more than 15 years following 
the cessation of lead-based additives in paint. 
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4.0 SPECIAL ATTENTION ITEMS  

Evidence of potential PCBs was not identified during the HBMA at the Wabush Airport.   
Since the facilities were constructed in 1980 or later, the use of PCB containing light 
ballasts in fluorescent lighting had already been discontinued. 
 
Minor, localized water damage and mould was identified throughout the buildings of 
the Wabush Airport, mostly on acoustic ceiling tiles and window sills.  The TC 
representative advised CRA that any discovered leaks have been repaired and any 
observed damage was due to isolated incidents.  None of the identified areas were wet 
during the HBMAs and mould growth was minor, where present. 
 
Although the use of petroleum hydrocarbons is common and frequent at the Airport, 
visual evidence of potential contamination was not observed. 
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5.0 CONCLUSIONS 

Conestoga-Rovers & Associates (CRA) was retained by Transport Canada (TC) to 
conduct a Hazardous Building Material Assessment (HBMA) of selected buildings 
located at the Wabush Airport in Newfoundland and Labrador. 
 
Based on the analytical results reported for potential ACM samples collected at the 
Wabush Airport from the Air Terminal Building and Combined Services Building, 
several building materials were confirmed to contain asbestos.  The cast iron elbow 
wrap and insulation from the first floor mechanical room of the ATB and CSB, insulation 
from the sprinkler line and elbow wrap at the CSB, vinyl floor tile from the first level at 
the CSB, drywall plaster at the ATB, and roof drain elbow wrap from the second level 
Fire Hall at the CSB reported concentrations of asbestos at levels greater than 1 percent 
content. 
 
Through discussions with the TC representative at the Wabush Airport, it was 
determined that all paint was latex and added within the past 15 years.  Given the extent 
of recent renovations it is unlikely that lead based product exist on Site and as such, 
further investigation or management practices are not required at this time. 
 
Minor, localized water damage and mould was identified throughout the buildings of 
the Wabush Airport, mostly on acoustic ceiling tiles and window sills.  The TC 
representative advised CRA that any discovered leaks have been repaired and any 
damage is due to isolated incidents.  None of the identified areas were wet during the 
HBMA and mould growth was minor, where present. 
 
Although the use of petroleum hydrocarbons is common and frequent at the Wabush 
Airport, visual evidence of potential contamination was not observed. 
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6.0 RECOMMENDATIONS 

Based on the results of the HBMA, it is recommended that an Asbestos Management 
Plan (AMP) be developed and implemented for the Wabush Airport facility. The AMP 
should be used to manage TC and airport employees, including contractors, 
maintenance and custodial personnel, and the public to minimize their exposure to 
asbestos fibres.  ACMs observed by CRA during the Site visit were noted to be in good 
condition and do not require any action, repairs, or encapsulation at this time.  A 
detailed Site survey should also be conducted in developing the AMP, which would 
include a review of As-Built drawings in comparison to current conditions at the facility.  
 
Minor, localized water damage and mould was identified throughout the buildings of 
the Wabush Airport, mostly on acoustic ceiling tiles and window sills.  Although any 
discovered leaks have been repaired and any damage is due to isolated incidents, the 
mould impacted areas should be mitigated by cleaning and/or removal following 
practices outlined in the Canadian Construction Association’s “Mould Guidelines for the 
Canadian Construction Industry.” 



7.0 CLOSURE 

All of Which is Respectfully Submitted, 
 
CONESTOGA-ROVERS & ASSOCIATES 
 

 
Brian Luffman, P.Eng. 
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TABLE 1

SUMMARY OF ASBESTOS SAMPLES
HAZARDOUS BUILDING MATERIALS ASSESSMENT

WABUSH AIRPORT, WABUSH, NL

Page 1 of 1

ASBESTOS CONTENT
(% and Type)

ASB-1 Dec 16, 2011 HVAC Room Pipe Elbow Insulation NS 50 Fittings Y Good
ASB-2 Dec 16, 2011 HVAC Room Pipe Wrap and Insulation NS ? Y Good
ASB-3 Dec 16, 2011 Workshop Drywall Plaster NS 50 m2 Y Good
ASB-4 Dec 16, 2011 Equipment Room Ceiling Tile (Brown/Red) None Detected - - Good
ASB-5 Dec 16, 2011 Photocopy Room Drywall Plaster NS 15 m2 Y Good
ASB-6 Dec 16, 2011 2nd Level - Corridor Drywall Plaster NS 90 m2 Y Good
ASB-7 Dec 16, 2011 Janitor's Closet Drywall Plaster 5% Chrysotile 30 m2 Y Good

ASB-27* Dec 16, 2011 Janitor's Closet Drywall Plaster 5% Chrysotile - Y Good
ASB-8 Dec 16, 2011 Janitor's Closet Floor Tile (Green/Beige) None Detected - - Good
ASB-9 Dec 16, 2011 1st Floor - Elevator Lobby Drywall Plaster NS 35 m2 Y Good

ASB-10 Dec 16, 2011 Pascan Freight Drywall Plaster NS 15 m2 Y Good
ASB-11 Dec 16, 2011 Pascan Freight Pipe Insulation and Wrap NS 40 Metres Y Good
ASB-12 Dec 16, 2011 Pascan Freight Pipe Elbow Insulation NS 30 Fittings Y Good
ASB-13 Dec 16, 2011 Mechanical Room Cast Iron Water Elbows Insulation 40% Chrysotile Y Good
ASB-14 Dec 16, 2011 Mechanical Room Domestic Water Pipe Elbow Insulation 65% Chrysotile Y Good
ASB-15 Dec 16, 2011 2nd Level - Various Areas Floor Tile (Beige) 0.6% Chrysotile - - Good

ASB-16 Dec 16, 2011 1st Level - Mechanics Shop Drywall Plaster NS 15 m2 Y Good
ASB-17 Dec 16, 2011 1st Level - Janitor's Closet Pipe Insulation NS 10 Metres Y Good
ASB-18 Dec 16, 2011 1st Level -  Mechanical Room Cast Iron Water Elbows Insulation 60% Chrysotile 60 Fittings Y Good
ASB-19 Dec 16, 2011 1st Level -  Mechanical Room Cast Iron Water Insulation 50% Chrysotile 20 Metres Y Good
ASB-20 Dec 16, 2011 1st Level -  Mechanical Room Incoming Water Insulation NS 20 Metres Y Good
ASB-21 Dec 16, 2011 1st Level -  Warehouse/Maintenance Sprinkler Line Elbow Insulation 60% Chrysotile 75 Metres Y Good
ASB-22 Dec 16, 2011 1st Level -  Warehouse/Maintenance Sprinkler Line Insulation 40% Chrysotile 10 Fittings Y Good
ASB-23 Dec 16, 2011 1st Level - Warehouse Office Floor Tile (Tan) 1.9% Chrysotile 50 m2 N Good
ASB-24 Dec 16, 2011 1st Level - Trades Workshop/Storage Wrap on Furnace None Detected - - Good
ASB-25 Dec 16, 2011 2nd Level - Firehall Roof Drain Insulation NS 150 Metres Y Good
ASB-26 Dec 16, 2011 2nd Level - Firehall Roof Drain Elbow Insulation 60% Chrysotile 25 Fittings Y Good

NOTES:  

NS = Sample collected, but not submitted for analysis *ASB-27 = Field Duplicate of ASB-7

Bold-Indicates sample contains asbestos at a concentration of 1% or greater.

None Detected - Asbestos was not detected in the sample

Newfoundland and Labrador Occupational Health and Safety Act, Asbestos Regulations indicate that building materials with an asbestos content of 1% or greater shall be removed by a certified abatement contractor and disposed in an 
approved facility.

SAMPLE 
ID

SAMPLE LOCATION MATERIAL SAMPLED CONDITION
SAMPLE 

DATE

AIR TERMINAL BUILDING

COMBINED SERVICES BUILDING

60 Fittings

FRIABLEQUANTITY

 076653 (3)
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1.0 INTRODUCTION 

Asbestos is the generic name for a variety of fibrous minerals found naturally in rock 

formations around the world. Because asbestos fibres are strong, durable and non-

combustible, they were widely used by industry, mainly in construction and friction 

materials. During renovations and repairs to older buildings, construction workers, 

tradespeople and other building maintenance workers may be exposed to very high 

concentrations of asbestos fibres. To ensure the health and safety of building occupants, 

tradespeople involved in the removal of asbestos must be trained in the proper handling 

and abatement of asbestos-containing materials.  

Asbestos Containing Materials (ACM) are classed as either as friable or non-friable.   

Friable ACM are materials that when dry, can be crumbled, pulverized or powdered with 

hand pressure and are a potential health concern should the asbestos fibres become 

exposed and airborne.  Friable ACM can remain in a building as long as it is 

appropriately managed.  Examples of friable ACM are drywall plaster and pipe 

insulation.   Non-friable ACM are where the asbestos fibres are bound or locked into the 

product matrix, so the fibres are not readily released.  Non-friable ACM are materials that 

when dry, cannot easily be crumbled, pulverized or reduce to a powder by hand or 

moderate pressure.   Non-friable asbestos may be considered friable if disturbed.  Non-

friable ACM would only present a risk for fibre release when it is subject to significant 

abrasion through activities such as sanding or cutting with electrical power tools.   

Examples of non-friable ACMs are vinyl asbestos floor tiles, acoustic ceiling tiles, and 

asbestos cement products.  

 

Asbestos is a hazardous material when airborne and if handled without precaution may 

cause serious chronic health issues.   Adverse health effects can be caused by long term 

exposure to airborne asbestos fibres such as: asbestosis of the lung, lung cancer, and 

mesothelioma, a rare cancer of the pleural lining (chest wall). 

 

In 2011, an asbestos survey was completed at the Wabush Airport at the Air Terminal 

Building (ATB) and Combined Services Building (CSB) by Conestoga Rovers & 

Associates on behalf of Transport Canada.  The survey identified the presence of ACM at 

both buildings. An additional room by room survey was completed by ALL-TECH 

Environmental Services Ltd. in February 2014.  This survey identified all asbestos 

containing materials in each room of both buildings as well as their specific quantities 

and locations. The intent is to manage the ACM until such time as removal is required.   

This management plan was developed to ensure that ACM is maintained, controlled and 

handled, thus retaining a safe environment for staff, clients, visitors and leasees who 

occupy the facilities.  The purpose of this management plan is to ensure that neither 

individuals nor the environment are adversely affected by the presence of ACM within 

the facilities.  
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2.0 REGULATORY REQUIREMENTS 

 

The following outlines regulatory requirements concerning asbestos containing materials. 

In the National Joint Council’s Occupational Health and Safety Directive Part XI – 

Hazardous Substances http://www.njc-cnm.gc.ca/directive/index.php?sid=261&lang=eng 

it states that: as a minimum requirement, departments and agencies will comply with 

Public Works and Government Services Canada Policy DP 057 and attached code of 

practice on asbestos management: http://www.njc-cnm.gc.ca/aux_bin.php?auxid=575 

In Newfoundland and Labrador, ACM is any material containing greater than 1% of 

asbestos by dry weight.  Disposal and removal of Asbestos and ACM is regulated under 

the following; 

- Province of Newfoundland and Labrador’s  Occupational Health and Safety Act -  

Asbestos Abatement Regulations (NLR 111/98) 

http://assembly.nl.ca/legislation/sr/regulations/rc980111.htm; 

 

- Asbestos Waste Disposal Directive (PPD98-03)  

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html, and; 
 

- Canada Labour Code Part II http://laws-lois.justice.gc.ca/eng/acts/L-2/ 
 

        
3.0 ACM INVENTORY 

 

An ACM inventory of known materials greater than 1% asbestos has been created for the 

Wabush Airport (ATB & CSB only have been examined) where ACM has been 

positively identified through investigation, sampling and laboratory analysis.   This 

inventory is outlined in Annex A.  This inventory will be maintained and updated as 

necessary and is further detailed in Section 4.4. 

 

http://www.njc-cnm.gc.ca/directive/index.php?sid=261&lang=eng
http://www.njc-cnm.gc.ca/aux_bin.php?auxid=575
http://assembly.nl.ca/legislation/sr/regulations/rc980111.htm
http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html
http://laws-lois.justice.gc.ca/eng/acts/L-2/
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Mechanical Room in Air Terminal Building – the Pipe Insulation contains Asbestos 

 

4.0   MANAGEMENT STRATEGY 

 

 4.1  Regional Asbestos Management Coordinator 

 

The Manager of Environmental Affairs and Aboriginal Consultation Unit, Programs 

Atlantic Region, will designate an employee to be the Regional Asbestos Management 

Coordinator.  This person will be responsible for the creation of the Wabush Airport 

Asbestos Management Plan and ensure that it is updated on a regular basis and will serve 

as the primary contact with regulatory authorities on asbestos related issues and provide 

information and technical support to staff as required. 

 

The Regional Asbestos Coordinator will also be responsible for an annual review  of this 

management plan which will include the following: 

 

 Effectiveness of the Management Plan 

 Updating ACM inventories, when required 

 Compliance with legislation and policies 

 Training requirements 

 Maintenance of all records and their availability 
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 4.2   Wabush Airport Asbestos Coordinator 

 

The Wabush Airport Manager will designate an employee to be the Wabush Airport 

Asbestos Coordinator.  This person will be responsible for the surveying/inspection of 

ACM and for maintaining the inventory of the ACM.  As well, along with the Wabush 

Airport Manager, they will also be responsible to ensure that the appropriate information 

on ACM at the Airport is provided to staff, occupants, contractors and other parties as 

necessary. 

 

 4.3  Inspections 

 

The Wabush Airport Asbestos Coordinator will conduct an inspection at least once a year 

of the areas with confirmed ACM (see Annex A) and more frequently if the potential for 

damage to the ACM is high.  Airport Maintenance staff shall be directed to report 

immediately to the Wabush Airport Asbestos Coordinator  upon becoming aware of any 

damage to ACM.  Any material that is suspected of  containing asbestos will be handled 

as asbestos until it is confirmed through laboratory analysis. 

 

 

4.4  ACM Inventory 

 

An inventory by building of all known or suspected asbestos-containing materials  and their 

locations will be maintained by the Wabush Airport Asbestos Coordinator and updated on 

an annual basis.  The inventory will include the following: 

 

 Location:  where in the building is the ACM is located, and is indicated by 

 description such as “ceiling tile in the janitor’s closet” and on a floor plan. 

 A floor plan indicating the location of all confirmed ACM. 

 Condition of the ACM material. 

 Water Damage – if there is any water (or other liquids) damage; as this 

 can disturb friable ACM that are otherwise in good condition. 

 Exposed surface area:  An estimate of the surface area of friable material. 

 Accessibility of the ACM – can it be easily reached by normal activities 

 and subject to contact and damage. 

 Activity and Movement – the level of activity in the area with ACM.  

 Higher level of activity may increase the chance of contact and the 

 potential of future exposure. 

 Friability: the more friable the material, the greater potential for asbestos 

 fibre release. 

 Asbestos Content – a total percentage of all types of asbestos in a sample 

 of the material involved. 

 Need for general repairs or maintenance of ACM or abatement/removals. 

 Identification and labeling of ACM material or areas has been completed. 
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 4.5 ACM Identification 

 

The Wabush Airport Asbestos Coordinator will ensure that ACM is identified by  a label.  

These labels should be highly visible and permanent.  See Annex B for example. 

 

ACM materials in public areas will not be directly labeled unless there is substantial 

potential for its damage and the release of friable asbestos.   Service areas where friable 

ACM is present will be labeled at or inside their entrance and warning labels will be 

placed on the ACM at appropriate intervals.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Hallway on second floor of ATB – drywall plaster may contain asbestos. 

 

4.6 Repairs and Maintenance 

 

The Wabush Airport Asbestos Coordinator will ensure that regular inspection of the 

condition of all accessible ACM is completed.   Maintenance or repairs will be 

undertaken as soon as the deterioration or damage is identified.   

 

Operational staff, that is appropriately trained and provided with personal  protective 

equipment (PPE), may perform minor repairs and maintenance involving small areas of 

ACM.   The PPE required will depend on the type of job performed, for instance a glove 

bag (bags that have built in gloves) may be used when working with asbestos containing 

pipe insulation.   At a minimum, staff must wear a half-face respirator with P100 (HEPA) 

cartridges and disposal Tyvek coveralls along with other protective equipment such as 

eye protection, hard hats, hearing protection and steel toe footwear as site conditions or 

regulations require. 
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Any material that is suspected of containing asbestos must be handled as asbestos until its 

composition is confirmed through laboratory analysis.  If asbestos is likely to be affected 

by maintenance, repairs, or modification, applicable procedures must be implemented to 

protect the safety of all persons occupying or working in the affected area to prevent 

contamination (See ANNEX C for ACM Removal Procedures). 

 

4.7 Construction Activities and Abatement 

 

During any building renovations, alterations, demolitions or other construction activities, 

the Contractor completing the Work must be made aware that ACM is present and be 

given a copy of the most recent Asbestos Management Plan (AMP) (this document).  The 

Regional Manager of Technical Services will ensure for any Capital Construction 

Contracts that the Contractor is aware that ACM is present and any Contracting 

documents including project specifications make reference to ACM being present.  For 

all other smaller contracts (O&M) administered by the Wabush Airport, the Wabush 

Airport Manager will ensure that any Contractor working in the area where ACM is 

confirmed to be present are aware that ACM is present. 

 

ACM in service must be replaced with other more appropriate materials (non-ACM), on 

an opportunistic basis, such as when those materials become redundant due to 

renovations or alterations of affected systems.   ACM must be removed as  part of and 

prior to major renovations or demolitions, when the ACM will be disturbed. 

 

Other than minor repairs or maintenance, a contracted asbestos abatement  company must 

undertake all asbestos work.   Any asbestos removal/abatement will only be done by a 

holder of a valid asbestos abatement contractor’s certificate as outlined in the Province of 

Newfoundland and Labrador’s  Occupational Health and Safety Act -  Asbestos 

Abatement Regulations (NLR 111/98) 

http://assembly.nl.ca/legislation/sr/regulations/rc980111.htm.   Air sampling for asbestos 

must be undertaken during any abatement procedure. The Removal / Maintenance 

Activity Form outlined in ANNEX B should be completed prior to, and after completion, 

of any work performed in areas with ACM. 

  

Any planned removal shall be completed utilizing the following general procedures.  

More in depth procedures are outlined in ANNEX D – Asbestos Containing Materials 

Removal Procedures. 

 

Various types of asbestos containing materials have been identified in the Air Terminal 

Building and Combined Services Building and bulk samples have been obtained at a 

number of locations. It is recommended that in areas scheduled for repairs or renovations 

that the reader consults the attached inventory of asbestos containing materials (ANNEX 

A) to determine if the material is identified as containing asbestos. If a material is not 

included in the report, but there is reason to assume that it may contain asbestos, this 

material must be tested for confirmation or treated as asbestos containing.   

 

http://assembly.nl.ca/legislation/sr/regulations/rc980111.htm
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UNDER NO CIRCUMSTANCES SHALL REMOVAL BE ATTEMPTED BY 

UNQUALIFIED PERSONNEL OR BY PERSONNEL WHO WILL NOT 

FOLLOW THE SPECIFICATIONS.  

 

4.7.1      Planned Removal of Pipe Fitting Insulation 

 

Asbestos insulation on pipe fittings is best removed using the glove bag method.  

As with full enclosure removals, only suitably qualified personnel should conduct 

this sort of work.  Removal of this insulation will not be necessary unless: 

 

1. it deteriorates appreciably. 

2. renovations are planned that will impact upon the asbestos. 

3. the asbestos must be removed for some unspecified reason. 

 

A specification for removal of asbestos pipe insulation using the glove bag 

method is provided in ANNEX D. 

 

4.7.2      Planned Removal of Straight Run Pipe Insulation 

 

Asbestos insulation on straight run pipe insulation is best removed using Type III 

Asbestos removal procedures.  Since these specifications involve full enclosure 

removals, only suitably qualified personnel should conduct this sort of work.  

Removal of this insulation will not be necessary unless: 

 

1. it deteriorates appreciably. 

2. renovations are planned that will impact upon the asbestos. 

3. the asbestos must be removed for some unspecified reason. 

 

A specification for removal of asbestos pipe insulation using Type III methods are 

provided in ANNEX D. 

 

4.7.3      Planned Removal of Drywall Material 

 

Depending on the scope of the project, asbestos containing drywall is best 

removed using Type II or Type III asbestos abatement procedures.  Since these 

specifications involve full enclosure removals, only suitably qualified personnel 

should conduct this sort of work.  Removal of plaster material will not be 

necessary unless: 

 

1. it deteriorates appreciably. 

2. renovations to the space are planned that will impact upon the asbestos. 

3. the asbestos must be removed for some unspecified reason. 
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A specification for removal of asbestos drywall material using the Type II and 

Type III methods are provided in ANNEX D. 

 

4.7.4      Planned Removal of Floor Tiles 

 

Depending on the scope of the project, asbestos containing floor tile is best 

removed using Type I or Type II asbestos abatement procedures.  Since these 

specifications may involve full enclosure removals, only suitably qualified 

personnel should conduct this sort of work.  Removal of floor tiles will not be 

necessary unless: 

 

1. it deteriorates appreciably. 

2. renovations to the space are planned that will impact upon the asbestos. 

3. the asbestos must be removed for some unspecified reason. 

 

A specification for removal of asbestos Floor Tile using the Type I and Type II 

methods are provided in ANNEX D. 

 

4.7.5      Planned Removal of Window Caulking/Putty 

 

Asbestos containing window caulking/putty is best removed using Type I asbestos 

abatement procedures.  These procedures do not involve the setup of an enclosure 

and can be performed by maintenance staff with appropriate training and 

equipment.  Removal of window caulking/putty will not be necessary unless: 

 

1. it deteriorates appreciably. 

2. renovations to the space are planned that will impact upon the asbestos. 

3. the asbestos must be removed for some unspecified reason. 

 

A specification for removal of asbestos window caulking/putty using the Type I 

methods are provided in ANNEX D. 

 

 

 4.7.6  Planning and Coordination  

 

Prior to the work being completed, the Contractor’s Plan must be submitted to the 

 Regional Asbestos Management Coordinator and the Wabush Airport Asbestos 

 Coordinator for review.   Record of the work undertaken and the sampling results 

 must be filed with the Regional Asbestos Management Coordinator and Wabush 

 Airport Asbestos Coordinator.   The report shall state the specifics of the work 

 that was completed, methods used, disposal information and laboratory results. 
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A plan will be developed by the Wabush Airport Manager and Wabush Airport 

Asbestos Coordinator in order to communicate the removal of ACM to staff and 

tenants at the Wabush Airport, when required. 

 

 
 

Air Sampling in Air Terminal Building in the Public Waiting Area 

 

4.8 Asbestos Waste 

 

Asbestos waste generated must be handled as hazardous waste and comply with the 

Newfoundland and Labrador Department of Environment and Conservation’s Asbestos 

Waste Disposal Directive (PPD98-03)  

 http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html 

Requirements for handling and disposal of asbestos waste from any contracted asbestos 

abatement or construction projects are to be defined in the contract by the Regional 

Manager of Technical Services. 

 

4.9   Communications 

The Wabush Airport Manager must be aware of this Asbestos Management Plan and be 

provided a copy of this Plan.  The Wabush Airport Manager must acknowledge the 

receipt of and understanding of the contents of this Plan. 

All persons normally occupying the facility or occasionally working at the facility in 

areas where ACM is present and may be disturbed must have the ACM (known or 

suspected) in their work areas identified to them by the Wabush Airport Asbestos 

Coordinator. 

Prior to workers (maintenance, repair, construction) undertaking work in spaces 

containing ACM, they must be instructed on the presence of ACM and in the avoidance 

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html
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of damage to the ACM and procedures to follow if ACM is disturbed or likely to be 

disturbed.  This is to be outlined in the Contract for any work completed on site. 

The Wabush Airport Manager is to notify all occupants in the building of any asbestos 

abatement program, including the location and schedule. 

  

4.10  Emergency Response 

The Wabush Airport Manager shall notify personnel at the facility and other 

organizations involved in emergency response when there may be a threat to asbestos 

exposure. 

 

4.11 Training 

All personnel (trades staff and others) that may be working in areas where ACM is 

contained are required to take asbestos awareness training.  Any personnel that may be 

working on minor repairs on ACM will be required to take an asbestos abatement training 

course.   Employees are required to show proof that they have completed the training.  

The Wabush Airport Asbestos Coordinator is to coordinate this training and to maintain 

records of who has completed the training and to review the information once a year to 

determine if there are any lapses in training. 

 

 

Mechanical Room in Combined Services Building – the Pipe Insulation contains Asbestos  
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5.0  ROLES & RESPONSIBILITES  

The roles and responsibilities for asbestos management at the Wabush Airport are listed 

below: 

Position Responsibility 

Regional Director, Programs  Supports and ensures that the 

overarching AMP is implemented and 

provides financial resources to ensure 

activities related to the management of 

asbestos at the Airport can be 

undertaken. 

Wabush Airport OSH Committee  Brings forward any concerns from 

employees at the Airport to the 

Wabush Airport Manager to be 

addressed. 

Regional Manager, Environmental Affairs  Appoints the Regional Asbestos 

Management Coordinator. 

Regional Asbestos Management  

Coordinator 
 Serves as primary contact with 

regulatory authorities on asbestos 

related issues. 

 Monitors the AMP activities and 

updates the AMP as required. 

 Reviews contractor’s plans for 

abatement of asbestos, verifies that 

they are certified and reviews final 

reports. 

 Provides information and technical 

support as required. 
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Wabush Airport Manager  Appoints Wabush Airport Asbestos 

Coordinator. 

 Ensures that for any O&M contracts 

administered by the Wabush Airport, 

that any Contractor working where 

ACM is present, are made aware of its 

presence. 

 Ensures that any minor repairs on 

ACM carried out by employees that 

they have been trained and have the 

adequate PPE. 

 Notifies all occupants in the building 

of any asbestos abatement program. 

 If required, notifies emergency 

response personnel on the presence of 

ACM.                                 

Wabush Airport Asbestos Coordinator  Ensures that asbestos inventories and 

assessments are undertaken as 

required. 

 Reviews contractor’s plans for 

abatement of asbestos, verifies that 

they are certified and reviews final 

reports. 

 Ensures that workers/occupants are 

informed of ACM and activities as 

appropriate. 

 Ensures records are prepared and 

maintained. 

 Coordinates Asbestos Awareness 

Training as required. 

Regional Manager, Technical Services  Ensures that any Capital Contract work 

involving construction activities or 

abatement of asbestos, identifies that 

ACM is present and ensures that 

abatement is carried out according to 

legislation.    
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Office space in Combined Services Building – Floor Tiles contain Asbestos
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ANNEX A 

 

 

Inventory of known Asbestos Containing Materials  

at the Wabush Airport  
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ANNEX B 
 

 

Removal / Maintenance Activity Notification Form 
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Wabush Asbestos Management Plan 
Removal / Maintenance Activity Notification Form 

 

 

This form is to be completed and forwarded to the Wabush Airport Manager prior to 

disturbing or removal any identified Asbestos Containing Materials (ACM).  The form 

will be stored in RDIMS and used to track all activities associated with ACM at Wabush 

Airport.     

 

Part A - To be completed prior to work commencement 

 

Building Affected:  

 

 

Area Affected (cross reference with Annex A of AMP):   

 

 

 

 

Contact Name & Number: 

 

 

 

 

Proposed Removal Method (if applicable): 

 

 

 

 

 

Proposed Maintenance Activity (if applicable): 

 

 

 

 

Proposed Date of Activity:   

 

 

 

 

Proposed Completion Date: 
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Wabush Asbestos Management Plan 
Removal / Maintenance Activity Notification Form 

 

 

 

Sign-Off:      Date 

 

 

 

______________________________________ __________________________  

 

Wabush Airport Manager        

 

The above has approved the work to proceed given that it meets the criteria set out in the 

Wabush Asbestos Management Plan. 

 

 

 

Part B - To be completed once work is completed 

 

Works Completed (please adequate description): 

 

 

 

 

 

Completion Date: 

 

 

 

 

Sign-Off:      Date 

 

 

 

______________________________________ __________________________ 

     

Wabush Airport Manager        

 

 

The above has confirmed that the work has been completed as proposed and completed in 

manner consistent with the proper methods prescribed in the Wabush Asbestos 

Management Plan. 
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ANNEX C 
 

 

Example of an Asbestos Containing Materials Label  
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ANNEX D 
 

 

Asbestos Containing Materials Removal Procedures
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The following is from the Service NL’s web site 

http://www.servicenl.gov.nl.ca/ohs/safety_info/pdf/newfoundland_acm_procedures.pdf 

These guidelines are to be followed when asbestos abatement occurs at the Wabush 

Airport. 

 

 

 

http://www.servicenl.gov.nl.ca/ohs/safety_info/pdf/newfoundland_acm_procedures.pdf
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The following are procedures for asbestos abatement that ALL-TECH Environmental 

Services Limited provided to TC in March 2014. These guidelines along the previous 

Service NL Guidance are to be followed when asbestos abatement occurs at the Wabush 

Airport.  In the event, there is conflicting advice, the Service NL Guidance is to be 

followed. 

 

 

MINOR RISK ENCLOSURE WORK (Type I) 

 

Description of Minor Risk Enclosure Work: 
 

Minor risk enclosure work involves the disturbance of non-friable asbestos materials.  

Generation of debris is permissible as long as the debris is well-wetted before it is 

removed.  It is assumed that minor risk work will produce a trivial amount of loose dry 

dust.  If more than a trivial amount of dry loose dust will be released, it may be 

considered moderate risk. 

 

Examples of Minor Risk Enclosure Work 
 

 Installing or removing manufactured products containing non-friable 

asbestos, such as: vinyl floor tiles, adhesives, gaskets, seals, packing, 

asbestos cement sheet and pipe products. 

 

Procedures for Minor Risk Enclosure Work 

 

1.0 Equipment Required 
 

 Hand-powered tools; and, mechanical or electrical power tools, fitted with 

a HEPA filter dust collector, to cut, shape, drill, grind or remove 

manufactured products containing asbestos.  Before this equipment is first 

used, the consultant will be asked to investigate this procedure to approve 

the asbestos containment and capture. 

 

 A vacuum is optional.  Wet cleaning methods (pump sprayer with mister 

nozzle or alternative method to wet material) may be used instead.  

Vacuums must be equipped with high efficiency particulate air (HEPA) 

filters and all brushes, fittings, etc. 

 

 0.15 mm (6 mil) polyethylene plastic sheet may be used as a drop sheet. 

 

 Use 015 mm (6 mil) labelled yellow asbestos waste bags for all asbestos 

waste. 

 

 The use of small tools and cleaning supplies (scouring pads, sponges, 

brushes, buckets, etc.) is permitted. 
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 All equipment must be on site before proceeding. 

 

 

2.0 Personal Protection Measures 
 

 Respirators must be NIOSH approved disposable units.  The Contractor 

will consult with the workers assigned to the task to establish if a 

respirator is required. Workers must be trained to use respirators according 

to written procedures and must know how to fit-test their respirators.  

Filters use must not exceed 24 hours.  Change the filter, immediately, if 

breathing resistance increases and treat used filters as asbestos waste.  

Persons using a respirator may not have facial hair that interferes with the 

facial seal. 

 

 Reusable or disposable clothing may be used.  Clean non-disposable 

clothing, with visible asbestos contamination, using a HEPA vacuum and 

launder.  Treat disposable clothing as asbestos waste. 

 

 Do not eat, drink or smoke in the work area. 

 

 Immediately after leaving the work area, wash all exposed skin on hands 

and face in the nearest washroom. 

 

 

3.0  Preparation 
 

 When practical, before disturbing non-friable asbestos materials, cover 

floor and surfaces below work with six mil polyethylene sheeting to catch 

debris. 

   

 Remove surface asbestos dust with an HEPA vacuum or damp cloth. 

 

 

4.0 Execution of Minor Risk Enclosure Work 
 

General Procedures for Removal of Non-friable Asbestos Materials: 

 

 If possible, wet all materials to be disturbed with amended water applied 

by airless sprayers. 

 

 Place all waste material in an asbestos waste receptor, immediately. 

 

 Work small areas at a time, and clean the work area frequently using a 

HEPA vacuum or a wet mop. 

 

 On completion of the removal project work, using a HEPA vacuum or wet 
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cleaning methods, clean the entire work area and clean re-usable drop 

sheets and equipment. 

 

 Dispose of non re-usable drop sheets, cleaning cloths, mops, etc., as 

asbestos waste. 

 

 

5.0  Transport and Disposal of Asbestos Contaminated Waste 

 

 Asbestos waste generated must be handled as hazardous waste and comply 

with the Newfoundland and Labrador Department of Environment and 

Conservation’s Asbestos Waste Disposal Directive (PPD98-03)  

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html 

 

 Place waste into an asbestos labelled disposal bag and seal with tape.  

Clean the exterior of the bag with a clean cloth and place into a second 

clean bag.  Use a barrel, fibre drum, cardboard or wooden box, instead of a 

second bag, when the waste material is likely to tear the inner bag.  Seal 

the outer bag or container. 

 

 Provide a secure storage area, near the work site, for holding minor 

amounts of asbestos waste in sealed, labelled containers that are assigned 

for asbestos waste, exclusively. Periodically, transfer waste containers to a 

secure location until a sufficient quantity of waste accumulates for waste 

pick-up. 

 

 Retain copies of waste waybills from the disposal firm as waste is 

removed from the site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html
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MODERATE RISK ENCLOSURE WORK (Type II) 
 

Description of Moderate Risk Enclosure Work 

 

Moderate Risk Enclosure Work involves: 

 

 Removal of drywall materials that can be completed within one working shift (8 

hours or less) 

 

 Removal of less than approximately 3.05 m (10’) or 10 fittings of asbestos 

mechanical insulation.  Limitations on the amount of material permitted to be 

removed or disturbed as moderate risk will be determined by the Contractor. 

 

 Repair, to any extent, of asbestos mechanical insulation. 

 

 Disturbance of less than approximately 1.0 square metre of friable ACM. 

 

 Entering ceilings, bulkheads, pipe chases, and crawl spaces containing asbestos 

debris from Sprayed on Fireproofing or mechanical insulation.  To determine if 

moderate risk enclosure procedures are required, gently lift one side of the tile, 

access panel or hatch.  If asbestos debris is visible, replace the tile, panel or hatch 

and follow moderate risk procedures for entry.  If there is no visible asbestos 

debris, enter the ceiling space and inspect the area further.  If asbestos debris is 

visible, leave the area and follow moderate risk enclosure procedures for future 

entry. 

 

 Removal of any part of a false ceiling or bulkhead if friable asbestos debris, from 

plaster or mechanical insulation, is likely to be on the surface of a false ceiling or 

bulkhead. 

 

 

Procedures for Moderate Risk Enclosure Work 

 

 

1.0 Equipment Required 
 

 HEPA Negative Pressure Fan:  A fan which extracts air directly from 

work area and discharges this air directly outside work area to exterior of 

building. This air extraction system to be equipped so that all air extracted 

has to pass to HEPA filtering system before discharge. This system shall 

maintain a minimum pressure differential of 5 Pa or 0.02 inches of water 

to adjacent areas outside of the work area. 
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 An asbestos-approved vacuum (HEPA filtered), equipped with brushes, 

fittings, etc.  Vacuum must not be opened except by fully protected worker 

within enclosure as described below. 

 

 Use 015 mm (6 mil) polyethylene plastic sheet to erect a total enclosure. 

 

 Tape may be used to fasten a plastic enclosure to the ceiling or to tape 

drop sheets to the floor.  Use ½" double-sided tape to attach polyethylene 

to T-bar ceilings. 

 

 Use 0.15mm (6 mil) labelled yellow asbestos waste bags for all asbestos 

waste. 

 

 Use an airless pump sprayer containing a wetting agent solution for 

wetting asbestos, as required.  Dilute using 2 oz. wetting agent per gallon 

of water. 

 

 Small tools and cleaning supplies (scouring pads, sponges, brushes, 

buckets, etc.) 

 

 Insulation repair supplies (lagging compound, cloth, PVC covers) 

 

 Encapsulating sealer for brush or airless spray application. 

 

 Asbestos warning signs. 

 

 Equipment required for work must be on site before proceeding. 

 

 

2.0 Personal Protection Measures 
 

 Approved respirators and filters, provided by the employer, will be 

individually assigned to workers.  Respirators shall be the half-face type 

with high efficiency filters.  Workers must be trained to use respirators 

according to written procedures and must know how to fit-test their 

respirators.  Respirators must be kept in position throughout the entire 

time the worker is in the work area, from the first disturbance of the 

ceiling tile or asbestos material, until the final cleaning of the area and 

bagging of waste is complete.  Filters use must not exceed 24 hours.  

Change the filter, immediately, if breathing resistance increases and treat 

used filters as asbestos waste.  Persons using a respirator may not have 

facial hair that interferes with the facial seal. 

 

 Workers shall wear a disposable suit with an attached head cover in 

position until the worker leaves the work area or the enclosure is 

dismantled.  Suits may be vacuumed or wet wiped clean for re-use.  
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Dispose of suits as asbestos waste after eight hours of cumulative use. 

 

 Do not eat, drink or smoke in the work area. 

 

 Immediately after completing the clean-up of the work area, use the 

vacuum or a wet cloth to suit, respirator and boots.  Remove protective 

equipment, leave the work site and wash all exposed skin on hands and 

face in the nearest washroom. 

 

 

3.0 Preparation 
 

 Shut down ventilation systems, serving the work area, and seal all adjacent 

ventilation openings, diffusers, grilles, etc., with plastic and tape. 

 

 Clear the work area of movable furnishings and equipment, where 

practical. Items not removed shall be adequately covered and sealed, using 

0.15 mm (6 mil) polyethylene and tape, to provide an airtight envelope to 

protect items from airborne dust or splashed debris. 

 

 Put negative pressure system in operation and operate continuously from 

the time the first polyethylene is installed to seal openings until final 

completion of the work including final cleanup. 

 

 Post signs or barrier tape indicating:  that there is an asbestos hazard; and 

that protective clothing must be worn by persons entering the area. 

 

 In small rooms, cover walls with 015 mm (6 mil) polyethylene to make the 

entire room the work area.  For larger rooms, use 0.15 mm (6 mil) 

polyethylene to erect an enclosure of sufficient dimensions to enclose the 

work area and/or the scaffolds and ladders below the work area.  For 

suspended ceilings, extend the enclosure to the top of the ceiling space.  

Make the enclosure as airtight as conditions permit and employ a double 

overlapping entrance flap.  The floor of the work area shall be covered 

with a layer of 6 mil polyethylene, sealed to the plastic walls of the 

enclosure. 

 

 Workers must be wearing protective clothing and a respirator before 

removing ceiling tile; or, disturbing pipe jacketing or texture plaster. 

 

 

4.0 Scheduling of Work 
 

 Schedule work after office hours if necessary.  Do not start work if 

occupants are present. 
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 If work above the ceiling is required on an emergency basis when the area 

is occupied, ask the Wabush Airport Manager to instruct occupants to 

vacate the area until the work is complete and clearance is given to return. 

 

 

5.0 Execution of Moderate Risk Enclosure Work 

 

General Procedures for Execution of Moderate Risk Enclosure Work 
 

 First remove all visible dust and loose friable material with a HEPA 

vacuum or first wet all visible dust and loose friable material with 

amended water applied by an airless sprayer and remove by damp wiping. 

 

 As wetted asbestos material is removed, place pieces directly into six mil 

polyethylene bags.  Avoid dropping material to the floor.  After bulk 

removal is complete, wet wash exposed surfaces. 

 

 Frequently, and at regular intervals, place waste in disposal bags and clean 

up dust in the work area by wet mopping or by HEPA vacuuming. 

 

 After asbestos removal is complete, seal exposed ends of fireproofing, 

texture plaster, or mechanical insulation, with a heavy layer of 

encapsulating sealer.  Apply sealer coat to surfaces exposed by the 

removal of the asbestos material. 

 

 After the work is complete, decontaminate equipment, tools and materials 

used in the work area by wet cleaning or by HEPA vacuum. 

 

 Dispose of drop sheets and enclosures by wetting the polyethylene and 

folding it into disposal bags.  Do not reuse drop sheets or enclosures. 

 

 Before leaving the work area, decontaminate respirator, shoes and 

protective clothing by damp wiping or by using a HEPA vacuum.  When 

protective clothing is disposed of, placed in labelled disposal bags, after 

decontaminating, as above.  Vacuum exposed skin.  Wash hands and face 

in a nearby washroom after leaving the work site. 

 
Procedures for Specific Moderate Risk Enclosure Projects 

 

 To remove sprayed on fireproofing, saturate with a wetting agent solution, 

using an airless pump sprayer.  Do not remove the asbestos material until 

it is thoroughly wetted to the substrate.  Do not use the solution if there is 

a nearby electrical hazard. 

 

 To remove pipe insulation, wet insulation with a wetting agent solution 

and carefully cut the jacket.  Keep the insulation surface wetted as it is cut.  
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Do not attempt to fully saturate pipe insulation.  Remove the insulation 

jacket in large sections and place them into a disposal bag, immediately.  

After all large sections have been removed, saturate the debris on the 

mechanical equipment and clean all exposed surfaces with abrasive pads, 

sponges, cloths, etc. 

 

 To repair pipe insulation, install a drop sheet under the work area to aid in 

clean-up: a plastic enclosure is not required.  Mist exposed insulation with 

a wetting agent solution and apply lagging paint and canvas or PVC 

jacketing, as required. 

 

 For removal of suspended ceiling tiles (when it is known that there is 

asbestos debris on top of tiles), remove the first tile carefully and vacuum 

all surfaces. Vacuum the upper surface of each subsequent tile prior to 

removal.  Store tiles in the work area. 

 

 

6.0 Waste Transport and Disposal 

 

 Asbestos waste generated must be handled as hazardous waste and comply 

with the Newfoundland and Labrador Department of Environment and 

Conservation’s Asbestos Waste Disposal Directive (PPD98-03)  

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html 

 

 Place waste into an asbestos labelled disposal bag and seal with tape.  

Clean the exterior of the bag with a clean cloth and place into a second 

clean bag.  Use a barrel, fibre drum, cardboard or wooden box, instead of a 

second bag, when the waste material is likely to tear the inner bag.  Seal 

the outer bag or container. 

 

 Provide a secure storage area, near the work site, for holding minor 

amounts of asbestos waste in sealed, labelled containers that are assigned 

for asbestos waste, exclusively.  Periodically, transfer waste containers to 

a secure location until a sufficient quantity of waste accumulates for waste 

pick-up. 

 

 Retain copies of waste waybills from the disposal firm, as waste is 

removed from the site.   

 

 

 

 

 

 

 

 

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html
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HIGH RISK ENCLOSURE WORK (Type III) 

 

Description of  High Risk Enclosure Work: 

 

High Risk work involves: 

 

 Removal of asbestos mechanical insulation in a boiler room or penthouse. 

 

 Removal of pipe insulation and duct work insulation.  The work area is to be an 

unoccupied part of the building that can be isolated from the building occupants. 

 

 Removal of sprayed on fireproofing containing asbestos. 

 

 

Procedures for High Risk Enclosure Work: 
 

1.0 Equipment Required 
 

 An asbestos-approved vacuum (HEPA filtered), equipped with brushes, 

fittings, etc.  Vacuum must not be opened except by fully protected 

worker within enclosure as described below. 
 

 HEPA Negative Pressure Fan:  A fan which extracts air directly from 

work area and discharges this air directly outside work area to exterior of 

building. This air extraction system to be equipped so that all air extracted 

has to pass to HEPA filtering system before discharge. This system shall 

maintain a minimum pressure differential of 5 Pa or 0.02 inches of water 

to adjacent areas outside of the work area. 

 

 Polyethylene:  minimum 0.15 mm (6 mil) thick unless otherwise specified; 

in sheet size to minimize joints. 

 

 FR polyethylene:  minimum 0.15 (6 mil) thick, woven fibre reinforced 

fabric bonded both sides with polyethylene. 

 

 Protective clothing, coveralls, hoods, gloves, and boots:  disposable type. 

 

 Respirators:  full face powered air purifying type.  Fitted with high 

efficiency HEPA filters rated for filtering asbestos particles down to 0.3 

µm in size and complete with rechargeable batteries that have a minimum 

6 hour battery life. 

 

 Signs:  Helvetica medium type letters, upper case: "CAUTION, 

ASBESTOS HAZARD AREA" (25 mm) "NO UNAUTHORIZED 

ENTRY" (19 mm), "BREATHING ASBESTOS DUST MAY CAUSE 
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SERIOUS BODILY HARM" (7 mm). 
 

 Sprayers:  garden reservoir type, low velocity, capable of producing mist 

or file spray, with hypodermic type nozzle for penetration through outer 

covering jackets. 

 

 Waste Bags:  0.15 mm (6 mil) minimum thickness polyethylene. 

 

 Wetting agent:  50% polyoxyethylene ester and 50% polyoxyethylene 

ether, or other material approved by Consultant, mixed with water in a 

concentration to provide adequate penetration and wetting of asbestos-

containing material. 

 

 Slow drying sealer:  non-staining, clear, water dispersal type that remains 

tacky on surface for at least 8 hours and designed for the purpose of 

trapping residual asbestos fibres.  Sealer shall have flame spread and 

smoke developed rating less that 50 (and be compatible with new 

fireproofing). 

 

 Small tools and cleaning supplies (scouring pads, sponges, brushes, 

buckets, etc.). 

 

 Insulation repair supplies (lagging compound, cloth, PVC covers). 

 

 Other materials:  provide all other materials such as lumber, nails, 

hardware, etc., which may be required to construct and dismantle the 

barriers that isolate the decontamination areas and the work areas. 

 

 Equipment required for work must be on site before proceeding. 

 

 

2.0 Personal Protection Measures 

 

 Approved respirators and filters, provided by employer, will be 

individually assigned to workers.  Respirators shall be full face powered 

purifying type, fitted with high efficiency filters.  Workers must be trained 

to use respirators according to written procedures and must know how to 

fit-test their respirators.  Respirators must be kept in position throughout 

the entire time the worker is in the work area, for the first disturbance of 

the ceiling tile or asbestos material, until the final cleaning of the area and 

bagging of waste is complete.  Filters use must not exceed 24 hours.  Treat 

used filters as asbestos waste.  Persons using a respirator may not have 

facial hair that interferes with the facial seal. 

 

 Workers shall wear a disposable suit with an attached head cover in 

position until the worker leaves the work area or the enclosure is 
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dismantled.  Suits may be vacuumed or wet wiped clean for re-use.  

Dispose of suits, as asbestos waste, after eight hours of cumulative use. 

 

 Do not eat, drink or smoke in the work area. 

 

 Before leaving work area, decontaminate respirator, shoes and protective 

clothing by damp wiping or by using a HEPA vacuum.  When protective 

clothing is disposed of, place in labelled disposal bags, after 

decontaminating.  Vacuum exposed skin. 

 

 Remove gross contamination from clothing before leaving the work area 

then proceed to the equipment and access area and remove all clothing 

except respirators.  Still wearing the respirator, proceed naked to the 

showers.  Clean the outside of the respirator with soap and water while 

showering:  remove the respirator and wash and rinse the inside of the 

respirator.  When not in use in the work area, store work footwear in the 

equipment and access area.  Upon completion of asbestos abatement, 

dispose of footwear as contaminated waste or clean thoroughly inside and 

out using soap and water before removing from work area or from 

equipment and access area.  Place contaminated work suits in receptacles 

for disposal with other asbestos contaminated materials. 

 

 Following showering and drying off, proceed to the clean change room 

and dress in street clothes at the end of each day. 

 

 

3.0 Preparation 

 

 Shut down ventilation and air handling systems to prevent contamination 

and fibre dispersal to other areas of the building during work phase.  This 

can be done manually at the fan disconnect or through the computer.  Be 

sure there is not an over ride computer program in the building that brings 

the ventilation back on line. 

 

 Pre-clean movable objects and carpeting within proposed work areas using 

HEPA vacuum and remove such objects from work areas to a temporary 

location. 

 

 Pre-clean fixed casework, plant, and equipment within proposed work 

areas, using HEPA vacuum and cover with polyethylene sheeting sealed 

with tape. 

 

 Clean proposed work areas using, where practicable, HEPA vacuum 

cleaning equipment.  If not practicable, use a wet cleaning method.  Do 

not use methods that raise dust, such as dry sweeping, or vacuuming using 

other than HEPA vacuum equipment. 
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 Put negative pressure system in operation and operate continuously from 

the time the first polyethylene is installed to seal openings until final 

completion of the work including final cleanup. 

 

 Seal off all openings such as corridors, doorways, windows, skylights, 

ducts, grilles and diffusers, with polyethylene sheeting sealed with tape. 

 

 Cover floor and wall surfaces with polyethylene sheeting sealed with tape. 

Use two layers of polyethylene on floors.  Use two layers of FR 

polyethylene on carpeted floors.  Cover floors first so that polyethylene 

extends at least 300 mm up walls when cover walls to overlap floor 

sheeting. 

 

 Build air locks at all entrances to and exits from work areas so that work 

areas are always closed off by one curtained doorway when workers enter 

or exit. 

 

 At each access to work areas install warning signs in upper case 

"Helvetica Medium"  letters reading as follows: 

 

"CAUTION ASBESTOS HAZARD (25 mm) NO UNAUTHORIZED 

ENTRY (19 mm) WEAR ASSIGNED PROTECTIVE EQUIPMENT 

(19 mm) BREATHING ASBESTOS DUST MAY CAUSE SERIOUS 

BODILY HARM (7 mm)". 

 

 After work area isolation, remove heating, ventilating, and air 

conditioning filters, pack in sealed plastic bags 0.15 mm minimum thick 

and treat as contaminated asbestos waste.  Remove ceiling mounted 

objects such as lights, partitions, other fixtures not previously sealed off, 

and other objects that interfere with asbestos removal, as directed by the 

Consultant.  Use localized water spraying during fixture removal to reduce 

fibre dispersal. 

 

 Where application of water is required for wetting asbestos-containing 

materials, shut off electrical power, provide 24 volt safety lighting and 

ground fault interrupter circuits on power source for electrical tools, in 

accordance with applicable CSA Standard.  Ensure safe installation of 

electrical lines and equipment. 

 

 Construct worker decontamination enclosure system which comprises of: 

Equipment and Access room; Shower room; and Clean room. 

 

 Separate parts of the building required to remain in use from parts of the 

building used for asbestos abatement by means of an airtight barrier 

system. Determine what areas will be affected by the abatement activity. 



 

Draft – June 2014  Asbestos Management Plan for Wabush Airport, Wabush, NL 

 

 Shafts, vertical duct work and pipe chases have a natural air movement 

that may cause difficulties in sealing areas.  This air movement may result 

in asbestos contamination in areas not contained. 

 

 Calculate the work area room volume and determine the required air 

changes.  There should be a minimum of 4 air changes per hour. 

 

 

4.0 Scheduling of Work 
 

 Schedule work after office hours if necessary.  Do not start if occupants 

are present. 

 

 If work above the ceiling is required on an emergency basis when the area 

is occupied, ask the Wabush Airport Manager to instruct occupants to 

vacate the area until the work is complete and clearance is given to return. 

 

 

5.0 Execution of  High Risk Enclosure Work: 
 

General Procedures for Execution of High Risk Enclosure Work 
 

 First remove all visible dust and loose friable material with a HEPA 

vacuum or first wet all visible dust and loose friable material with 

amended water applied by an airless sprayer and remove by damp wiping. 

 

 Seal off all openings such as corridors, doorways, windows, skylights, 

ducts, grilles, and diffusers.  Cover floor and wall surfaces with 

polyethylene sheeting sealed with tape.  Construct worker 

decontamination enclosure system. 

 

 As wetted asbestos material is removed, place pieces directly into six mil 

polyethylene bags.  Avoid dropping material to the floor.  After bulk 

removal is complete, wet wash exposed surfaces. 

 

 Frequently, and at regular intervals, place waste in disposal bags and clean 

up dust in the work area by wet mopping or by HEPA vacuuming. 

 

 After asbestos removal is complete, seal exposed ends of fireproofing, 

texture plaster, or mechanical insulation, with a heavy layer of 

encapsulating sealer.  Apply sealer coat to surfaces exposed by the 

removal of the asbestos material. 

 

 After the work is complete, decontaminate equipment, tools and materials 

used in the work area by wet cleaning or by HEPA vacuum. 
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 Dispose of drop sheets and enclosures by wetting the polyethylene and 

folding it into disposal bags.  Do not reuse drop sheets or enclosures. 

 

Procedures for Specific High Risk Removal Projects 
 

Before removing asbestos: 

 

 Prepare site. 

 

 Spray asbestos material with water containing the specified wetting agent, 

using airless spray equipment capable of providing a "mist" application to 

prevent release of fibres.  Saturate the asbestos material sufficiently to wet 

it to the substrate without causing excess dripping. Spray the asbestos 

material repeatedly during work process to maintain saturation and to 

minimize asbestos fibre dispersion. 

 

 Remove the saturated asbestos material in small sections.  Do not allow 

saturated asbestos to dry out.  As it is being removed, pack the material in 

proper asbestos waste bags 0.15 mm minimum thick and place in labelled 

containers for transport. 

 

 Seal filled containers.  Clean external surfaces thoroughly by wet 

sponging. Remove from immediate working area to Equipment and 

Access Room.  Clean external surfaces thoroughly again by wet sponging 

before moving containers to clean room.  Wash containers thoroughly in 

clean room, and store in holding room pending removal.  Ensure that 

asbestos waste containers are removed from the holding room by workers 

who have entered from uncontaminated areas dressed in clean coveralls. 

 

 After completion of stripping work, all surfaces from which asbestos have 

been removed shall be wired brushed and wet-sponged to remove all 

visible material.  During this work, the surfaces shall be kept wet. 

 

 When an Asbestos Consultant decides complete removal of asbestos-

containing material is impossible due to obstructions such as structural 

members or major service elements, or because asbestos-containing 

material was originally applied to an asphaltic coating and provides a 

written direction, seal the material as directed by Consultant. 

 

 After wire brushing and wet sponging to remove visible asbestos, and after 

sealing asbestos, wet clean the entire work area including the Equipment 

and Access Room, and equipment used in the process.  After, to allow for 

dust settling, wet clean these areas and objects again.  During this settling 

period, no entry, activity, or ventilation will be permitted.  Under the same 

conditions, clean these areas and objects again using HEPA vacuum 
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followed by wet cleaning.  After inspection by the Consultant, apply 

continuous coat of slow-drying sealer to all surfaces of work space.  

Operation of negative pressure units during this period is continuous. 

 

 

6.0 Waste Transport and Disposal 

 

 Asbestos waste generated must be handled as hazardous waste and comply 

with the Newfoundland and Labrador Department of Environment and 

Conservation’s Asbestos Waste Disposal Directive (PPD98-03)  

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html 

 

 Place waste into a proper asbestos disposal bag and seal with tape.  Clean 

the exterior of the bag with a clean cloth and place into a second clean 

bag.  Use a barrel, fibre drum, cardboard or wooden box, instead of a 

second bag, when the waste material is likely to tear the inner bag.  Seal 

the outer bag or container. 

 

 Provide a secure storage area, near the work site, for holding minor 

amounts of asbestos waste in sealed, labelled containers that are assigned 

for asbestos waste, exclusively.  Periodically, transfer waste containers to 

a secure location until a sufficient quantity of waste accumulates for waste 

pick-up. 

 

 Retain copies of waste waybills from the disposal firm, as waste is 

removed from the site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html


 

Draft – June 2014  Asbestos Management Plan for Wabush Airport, Wabush, NL 

 

GLOVE BAG WORK 
 

Glove Bag procedures are not used for major asbestos removal projects. The 

Contractor will advise when Glove Bag procedures are applicable. 

 

 Glove Bag Procedures 
 

 

1.0 Equipment Required 
 

 Prefabricated min. 0.25 mm (10 mil) thick polyvinyl chloride (PVC) bag 

with: integrated 0.25 mm (10 mil) thick PVC gloves and elasticized port; a 

reversible double-pull double-throw zipper on top; and, incorporating an 

internal closure strip, if it is to be removed from pipe for re-use.  Provide 

size and configuration appropriate for project requirements.  The bag must 

not be emptied and reused, dispose of bag and contents. 

 

 Reusable nylon straps, at least one inch wide with metal buckle for sealing 

the ends of the bags around pipe and/or insulation. 

 

 Garden reservoir-type, low velocity, sprayer capable of producing a mist 

or fine spray, for applying a wetting agent solution (2 oz. wetting agent 

per gallon of water). 

 

 0.05 mm (2 mil) polyethylene plastic sheeting to cover exposed or 

damaged sections of pipe, prior to attaching glove bag; and, tape to fasten 

plastic to pipe, if required. 

 

 Use 0.15 mm (6 mil) labelled asbestos waste bags for all asbestos waste. 

 

 Asbestos warning signs. 

 

 Wire cutters, snips, and knife with fully retractable blade for use inside the 

glove bag. 

 

 Small tools and cleaning supplies (scouring pads, sponges, brushes, 

buckets, etc.). 

 

 High temperature sealer. 

 

 

2.0 Personal Protection Measures 
 

 Workers shall wear a disposable suit with an attached head cover in 

position until the worker completes cleaning of pipe.  Suits may be 
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vacuumed or wet wiped clean for reuse.  Dispose of suits as asbestos 

waste, after eight hours of cumulative use. 

 

 Do not eat, drink or smoke in the work area. 

 

 Approved respirators and filters, provided by the employer, will be 

individually assigned to workers.  Respirators shall be the half-face type 

with high efficiency HEPA filters.  Workers must be trained to use 

respirators according to written procedures and must know how to fit-test 

their respirators.  Respirators must be kept in position throughout the 

entire time the worker is in the work area, from the first disturbance of the 

ceiling tile or asbestos material, until the final cleaning of the area and 

bagging of waste is complete.  Filters use must not exceed 24 hours. 

Change the filter immediately, if breathing resistance increases and treat 

used filters as asbestos waste.  Persons using a respirator may not have 

facial hair that interferes with the facial seal. 

 

 Immediately after completing the clean-up of the work area, use the 

vacuum or a wet cloth to suit, respirator and boots.  Remove protective 

equipment, leave the work site and wash all exposed skin on hands and 

face in the nearest washroom. 

 

 

3.0 Scheduling of Work 
 

 Schedule work after office hours if necessary.  Do not start work if 

occupants are present. 

 

 

4.0 Preparation 
 

 Where practical, clear the area below the pipe of movable furnishings or 

equipment. 

 

 Provide ladders, stages or scaffolding to reach the pipe. 

 

 Post an asbestos warning sign at all entrances to the room where the work 

site is located.  If necessary, use rope or tape barriers to isolate the work 

site. 

 

 Pre-clean pipe with a HEPA vacuum or use wet cleaning methods.  

Remove loose material on the surface of the pipe or on the floor.  If there 

is a significant amount of material on the floor, moderate risk enclosure 

procedures may be required for clean-up. 

 

 Check the condition of the pipe insulation where removal will occur.  If 
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the insulation has minor isolated damage, mist surface and patch with 

tape.  If the damage is more extensive, wrap the pipe with plastic and 

"candy stripe" it with duct tape.  If pipe insulation is severely damaged, 

glove bag is not appropriate, use moderate risk enclosure procedures. 

 

 Place the required tools in the bottom of the glove bag. 

 

 

5.0 Execution of Glove Bag Procedures: 

 

 Zip the bag onto the pipe and seal each end to the pipe with the securing 

straps. Do not pull the bag tightly to the ends, a small amount of slack 

allows for better manoeuvrability in the bag.  For vertical bags, ensure that 

the lower strap passes through the plastic grommet and cloth tab on the 

zipper. 

 

 Place hands into gloves and use the tools to remove the insulation from the 

pipe.  Arrange the insulation at the bottom of the bag to allow the bag to 

be filled to capacity.  Roll the metal jacketing carefully, to minimize the 

possibility of ripping or puncturing the bag. 

 

 Insert the nozzle of the sprayer into the bag through the valve and wash 

the pipe and the interior of the upper section of the bag thoroughly.  Use 

one hand to aid in the washing process. Wet the surface of the insulation 

in the lower section of the bag and wet the exposed ends of asbestos 

insulation remaining on the pipe. 

 

o If the bag will be moved to another pipe, seal the internal zip-lock 

closure, re-install the bag on the next pipe and reseal in the new 

location, before reopening the closure. 

 

o If the bag is to be moved along the same length of pipe, loosen the 

securing straps and slide the bag to the new location using the double-

pull zipper to pass the pipe hangers. 

 

o If the glove bag is ripped, cut or opened during use, cease work and 

repair the damaged bag before resuming work.  Clean all spilled 

material with a HEPA vacuum or by wet cleaning. 

 

o To remove the bag after completing the work, thoroughly wash the top 

section of the bag and tools.  Place the tools in one glove, pull hand 

out inverted, twist to create a separate pouch, and tape the inside-out 

glove at two separate locations, one inch apart, to seal the pouch.  

Remove the inside-out glove and tools by cutting between the tape 

seal. 
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o Pull a 0.15 mm (6 mil) asbestos waste bag over the glove bag before 

removing from the pipe.  Remove the securing straps and unfasten the 

zipper.  Seal the glove bag and seal the 0.15 mm (6 mil) asbestos bag 

to create an asbestos waste container. 

 

o Place the glove pouch and tools into the next clean glove bag to be 

used. Alternatively, place the tool pouch into a water bucket, open the 

pouch underwater, clean the tools, and allow them to dry. 

 

o After removal of the bag, ensure that the pipe is clean of all residue. 

After removal of each section of asbestos, vacuum all surfaces of pipe, 

if necessary, using a HEPA filtered vacuum or by wiping with a wet 

cloth. 

 

o Seal all residual surface dust on freshly exposed pipe with an 

encapsulating sealer and cover exposed ends of remaining asbestos 

insulation with lagging cloth or tape. 

 

o Before leaving the work area, decontaminate respirator, shoes and 

protective clothing by damp wiping or by using a HEPA vacuum.  

When protective clothing is disposed, place it in labelled disposal 

bags, after decontaminating, as above.  Vacuum exposed skin.  Wash 

hands and face in a nearby washroom after leaving the work site. 

 

 

6.0 Waste Transport and Disposal 

 

 Asbestos waste generated must be handled as hazardous waste and comply 

with the Newfoundland and Labrador Department of Environment and 

Conservation’s Asbestos Waste Disposal Directive (PPD98-03)  

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html 

 

 Place waste into a proper asbestos disposal bag and seal with tape.  Clean 

the exterior of the bag with a clean cloth and place into a second clean 

bag.  Use a barrel, fibre drum, cardboard or wooden box, instead of a 

second bag, when the waste material is likely to tear the inner bag.  Seal 

the outer bag or container. 

 

 Provide a secure storage area, near the work site, for holding minor 

amounts of asbestos waste in sealed asbestos disposal bags.  Periodically, 

transfer waste containers to a secure location until a sufficient quantity of 

waste accumulates for waste pick-up. 

 

 Retain copies of waste waybills from the disposal firm, as waste is 

removed from the site.    

 

http://www.env.gov.nl.ca/env/env_protection/waste/asbestos.html


 

 
  Construction and 
  Facility Services 

 
Volume 4: 

 
Design & Installation Standards 

Chapter 1: Architectural 

Document 3: Cab Glazing Standards 

 

pg.1 Date:18-Nov- 2011 

 

 
 
 

Cab Glazing Standards 
 
 

Control Tower Cab Glazing design standards 
 

 
TABLE OF CONTENTS 

 
 
TABLE OF CONTENTS ............................................................................................................ 1 
 
1. INTRODUCTION ................................................................................................................ 3 
 
2. CAB WINDOW GLAZING REQUIREMENTS ..................................................................... 3 

2.1 VISUAL CRITERIA ........................................................................................................... 3 
2.2 CAB GLASS SPECIFICATIONS ......................................................................................... 3 
2.3 LAMINATED GLASS ........................................................................................................ 4 
2.4 GLASS TINTING ............................................................................................................. 5 
2.5 GLASS INSPECTIONS ..................................................................................................... 5 

 
3. MAINTENANCE ................................................................................................................. 7 

3.1 CAB WINDOW CLEANING ................................................................................................ 7 
 
4. CAB TRANSLUCENT (Mylar) WINDOW SHADES ............................................................ 7 

4.1 Optimum Characteristics ............................................................................................ 7 
4.2 Glare and Solar Heating ............................................................................................. 7 
4.3 Unbalanced Radiation Screening ............................................................................... 7 
4.4 Translucent (Mylar) Window Film Quality .................................................................... 8 
4.5 Installation of Translucent (Mylar) Window Blinds ....................................................... 9 
4.6 Mylar Film Cleaning Procedures ................................................................................. 9 

 
5. REFERENCES ..................................................................................................................10 

 
 
 
 
 
 



 

 
  Construction and 
  Facility Services 

 
Volume 4: 

 
Design & Installation Standards 

Chapter 1: Architectural 

Document 3: Cab Glazing Standards 

 

pg.2 Date:18-Nov- 2011 

 

 
SUMMARY OF CHANGES 

 
 

SECTION NO. TYPE OF CHANGE REMARKS 

   

   

   

   

   

   

   

   

   

   

   

   

   

 
 

NEW DATA INDICATED IN GRAY SHADING. 
 
Report any error, omission or suggestion for improvement of this manual (technical and non-
technical) to Natl Facilities / Aménagement Natl email.  The technical errors, omissions or 
suggestions will be forwarded to the LCM/OPR of the document. 
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1. INTRODUCTION 
 

This document provides specific requirements to ensure that Control Tower Cab Glazing is 
designed and specified to meet Operations requirements and any required code and legislation 
set out by federal and provincial regulatory bodies. 
 
 

2. CAB WINDOW GLAZING REQUIREMENTS 
 

Control tower cab glass shall be specified to meet the requirements in this document to ensure 
Air Traffic Control quality visual acuity through all glass used in the control of aircraft from a 
control Tower or FSS. 
 
2.1 Visual Criteria 

The ideal cab window material would: 
- provide undiminished visual performance for the unaided eye and when binoculars are 

used; 
- be invulnerable to accumulations of vision reducing deposits such as liquid or frozen 

condensation (rain, snow); 
- provide protection from weather; 
- provide protection from non-visible light (ultra-violet and infra-red); 
- provide protection from glare; 
- be free of inner reflections; 
- allow undistorted colour transmission; 
- be durable and relatively maintenance-free; and 
- provide this ideal performance at all times of day, including twilight. 
Since this ideal material is not readily available, it is necessary to find a reasonably balanced 
compromise.  The following paragraphs discuss various aspects of the above criteria. 
 
2.2 Cab Glass Specifications  

A study on cab glazing conducted by the then Public Works Canada concluded that single 
laminated glass meets the required optical tolerances and is the most satisfactory glazing 
material available when laminated with a vinyl-interlayer that has minimum colour tint. 
Further details are provided in the report entitled Air Traffic Control Tower Glazing Study, ATR-
010, dated May 1991, which is available from OSR.  
 
2.2.1. In order to provide adequate downward viewing angles, the cab window sill shall have a 

maximum height of 106.7 cm (42 in). 

2.2.2. From the cab window sill, the glazing lites shall be inclined outward from the vertical 
plane at an angle of 22.5 to 30 degrees, the closer to 30 degrees the better. 

2.2.3. Double-pane or multi-pane windows are not recommended because the air space 
between the panes causes double images that are impossible to correct and it is 
impossible to melt ice off the exterior surface from the inside. 

2.2.4. Project managers are cautioned NOT to order “tempered” float glass for greater 
strength, as it does not meet visual deviation criteria. 
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2.3 Laminated Glass 
Single laminated glass is manufactured using two sheets of float glass with a clear or minimum 
colour tinted Poly Vinyl Butyral (PVB) interlayer sandwiched between them.  Laminated glass is 
the solution to some of the problems inherent in modern cab designs such as 30°-sloped 
windows which result in taller window panes.  This, in turn, leads to thicker glass for greater 
strength and consequently, greater weight.  Laminated glass provides the following performance 
features: 
2.3.1. safety; 
2.3.2. ultra violet screening; 
2.3.3. solar energy control; 
2.3.4. sound control; 
2.3.5. structural performance; and 
2.3.6. distortion free viewing. 
 
The safety performance of laminated glass is one of its major assets.  While laminated glass is 
no stronger than single pane glass, it is considered to have safer breakage characteristics; 
similar to automobile windshield glass.  Accidental impact may cause the laminated glass to 
crack but it will remain integral with sharp fragments and splinters adhering to the vinyl-
interlayer. 
 
There is also a greater chance that the broken glass will remain integral in the frame, providing 
continued protection to the interior of the cab.  This performance characteristic is important not 
only to the continuous operation of the cab, but also to reduce damage to the interior 
environment until repairs can be done. 
 
The vinyl-interlayer provides excellent protection from UV-A and UV-B emissions as well as 
reducing solar energy transmittance; thus reducing cooling loads.  In the winter it reduces 
heating requirements nominally.  It also reduces sun and snow reflected glare although glare 
problems associated with low sun or reflected sunlight should be controlled by the use of 
sunglasses and/or moveable window shades. 
A comparison follows of the performance of a single pane of glass with the laminated version 
that is typically installed in our cabs (Tx = Transmittance): 
 

Glass Visible Light Tx Solar Energy Tx UV Tx 

1.27 cm (0.5") Optifloat Clear 84% 64% 48% 

2 x 1.27 cm (0.5") Laminated + 0.15 
cm (.06") clear Saflex vinyl interlayer 77% 44% 0% 

 
The lamination of the vinyl interlayer sheet with the glass, which has its own inherent colour, 
provides the light overall neutral tint required for cab glazing.  The light neutral tint is a 
compromise between the degree of thermal transmission reduction and the loss of night time 
visibility, and has no adverse effect on coloured light definition.  The caulking used between the 
window lites must be compatible with the vinyl interlayer to avoid deterioration of the vinyl 
interlayer along the edges of the glass. 
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Laminated glass increases acoustical performance due to the vibration dampening 
characteristics of the vinyl interlayer.  Each laminated glazing shall be a minimum of 22 mm (0.9 
in) thick to attenuate external noise. 
Until they are installed, the glass panes must be protected from the weather as exposure to 
moisture will cause delamination. 
 
2.4 Glass Tinting 
Although the cab window glass or the vinyl interlayer could be tinted for light or heat reduction 
purposes, this is not recommended.  Clear windows have been recommended for several years 
as the option with the most flexibility since they can be used with or without sunglasses and 
translucent window shades, as required.  In contrast, the light reducing performance of tinted 
windows cannot be altered; it exists whether it is required or not.  With clear windows, there is 
no degradation of overcast, night, dawn, or dusk vision whereas a combination of tinted 
windows and sunglasses or tinted windows and translucent window shades might screen out an 
excessive amount of light.  Also, windows that are tinted dark enough to have a significant effect 
on solar radiation heating would reduce visibility at night to an unacceptable degree. 
 
2.5 Glass Inspections 
Laminated glass has not come up to the high visual standards commonly met by single pane 
glass.  Defects in the glass or the PVB; be they inherent or created during the manufacture, 
transport or installation process, may interfere with controllers’/specialists’ view.  Therefore, it is 
important that a local operational representative carefully inspect each new glazing before 
accepting it.  During the construction of a new facility, this should occur as soon as practicable, 
ideally before the caulking is applied, but definitely before Construction Services hands the 
building over to Operations. 
 
The glazings must be cleaned on both sides before the inspection. The glazing panels should 
be checked from the typical controller/specialist eye-level position, approximately 91 cm (36 in) 
back from the perpendicular glass line.  Look for visible defects which will impair the viewable 
surface, including but not limited to, the following: 

2.5.1. chips, cracks, scratches or flaws in the glass; 

2.5.2. inclusions (foreign matter) or other visible imperfections;  

2.5.3. ripples or other distortions which blur normal visual acuity;  

2.5.4. mottling or discolouration of the laminating film; 

2.5.5. bubbles larger than 1 mm (1/24 in); 

2.5.6. strings, lines or groups of bubbles in the laminating film, regardless of bubble size; and 

2.5.7. signs of delamination, as in this photo: 
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Photo 1 

 
Minor defects in areas of the glazings that do not affect the controllers’/specialists’ lines-of-sight 
may be considered acceptable.  Replacement is the only way to correct deficiencies as 
polishing to remove scratches is not usually recommended since it may result in distortions in 
the glass. 
 
Note 1: The manufacturer’s logo and telephone number should be clearly etched on the lower 
left corner after their final testing and approval of each laminated pane.  This etched 
identification should be readable from inside the cab and should also mention “Clear Float 
Glass” and “Tint and Make of Vinyl Interlayer”. 
 
Note 2: Up to four (4) extra glazing panes may be supplied; two (2) panes for contingency use 
during construction and two (2) to be reserved for future maintenance.  Contingency panes not 
used during construction may be accepted as additional spares for maintenance but if not 
accepted, the contractor must dispose of them.  The spare panes should be stored packaged in 
their original containers with the manufacturer's labels and seals intact.  They must be stored 
vertically, blocked off the floor in a weatherproof enclosure to avoid exposure to moisture. 
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3. MAINTENANCE 
 

3.1 Cab Window Cleaning 
Provision shall be made to ensure that the interior and exterior of the cab windows can be 
cleaned on a regular basis.  The required frequency of cab window cleaning will vary according 
to local conditions. 
 

4. CAB TRANSLUCENT (Mylar) WINDOW SHADES 

4.1 Optimum Characteristics 

The perfect window shades might be expected to: 
4.1.1. screen-out bright haze; 
4.1.2. prevent solar heating of isolated areas of the cab; 
4.1.3. allow continued observation of the required viewing area; 
4.1.4. not alter colours, such as the colour of light gun signals viewed by pilots or vehicle 

drivers; 
4.1.5. not visually distort viewed objects and scenes; and 
4.1.6. be extremely resistant to wear and scratching, easy to clean and keep clean, and not 

deteriorate from extended exposure in the suns rays. 
 
In actual practice it is difficult to achieve some of these characteristics, and perhaps impossible 
to achieve others. 
The first five items above are obtainable but some require scientific knowledge and testing to 
determine.  The sixth item seems impossible to achieve; replacement is usually required at 
approximately five (5) year intervals. Generally, tinted shades are reasonably effective for 
shielding localized sections of the cab from the heating effects of direct sunlight but they 
degrade image quality somewhat and have to be used judiciously to ensure that vision is not too 
seriously degraded. 

4.2 Glare and Solar Heating 

Since the cab is equipped with clear glass windows, it is desirable to cut out glare or control the 
heating effect of the suns rays at certain times.  Environmental heat control with window shades 
is possible by their absorption or reflection of infra-red (IR).  So far, due to problems caused 
both inside and outside the cab by reflective surfaces, it has been found impractical to use the 
‘reflection’ method.  It is, however, quite possible to have the blinds absorb infrared if the heat is 
removed from the blinds by the air conditioning system. 
Window shades can be effective in controlling the rapid localized build-up of heat in the working 
areas of the cab.  This may be done by lowering the shades on the sunny side only, leaving the 
others up. 

4.3 Unbalanced Radiation Screening 

Previous versions of this document (formerly NP210) reported that if the amount of passage of 
‘visible’ light is considerably less than that of ‘infra-red’ light there is said to be a danger of 
sustaining retinal damage by looking too directly into the sun.  This happens as the low passage 
of visible light allows the iris of the eye to open wider, which, in turn, could result in an overly 
intense exposure to infra-red light.  It has subsequently been determined that it is unlikely the IR 
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in natural sunlight would be a problem because the maximum values for IR exposure from 
natural sunlight are 100 times less than the threshold for potential damage (E. Casson, PhD, 
Eye Institute, Ottawa Hospital, University of Ottawa – September 27, 2002/Jeff Hovis, OD, PhD, 
School of Optometry, University of Waterloo – March 4, 2002).  Nevertheless, one should never 
stare at the sun, even through translucent window shades and/or sunglasses. 
 

4.4 Translucent (Mylar) Window Film Quality 

While there are many distributors, fabricators and installers of translucent window shade film, 
there appear to be only two manufacturers of ATC grade film in North America: Madico Inc., 
Woburn, MA and CP Films, Martinsville, VA.  These films must be special ordered and are 
typically produced in 500 foot rolls with a minimum order of 7,000 linear feet.  Solar-Screen, 
Corona, NY and Plastic-View, Simi Valley, CA. are two distributors who purchase these rolls of 
film from the manufacturers and supply it to the fabricators and installers. 
There are several types of film and although they are called a variety of names, the types used 
typically fall into three general categories based on their Visible Light Transmittance (VLT), 
which is a measurement of the amount of light that passes through the film: 
 
4.4.1. light  – VLT: ≈ 11 % (Madico’s Eclipse and Smoke/Smoke); 
4.4.2. medium – VLT: 6 to 8 % (Madico’s SSLW500SR (FAA) (6 %) plus their KOOL 

VUE Silver Smoke #327 and CP Film’s Triplex Eclipse which are both ≈  8 %); and 
4.4.3. dark – VLT:  2.4 % (CP Film’s F72SR Grey). 
 
Note:  Ultraviolet transmittance ranges from less than 1 % to 4 %. 
 
Translucent window films shall not be polarized so that specular reflections from aircraft 
fuselages (i.e., glint) are not selectively filtered out.  Filtering out scattered and reflected light 
with polarized translucent window films may make it more difficult to see aircraft at a distance, 
especially the smaller ones.  Currently, neither Madico nor CP Films has the capability of 
making polarized translucent window film. 
Selection of the proper type of translucent (Mylar) window film is very important and will depend 
on geographical location, cab orientation and air traffic (aircraft) characteristics. Several types of 
translucent window shade material were tested by the NRC in the late 70s and early 80s and 
more recently by INO in 2001. Based upon the results of these tests, it seems reasonable to 
conclude that, while the window shades provide quite effective relief from glare, most, if not all, 
degrade to some extent the quality of images seen through the bare window glass.  Therefore 
the translucent window shades should only be used if absolutely necessary and if used should 
be set to cover the least amount of window possible.  It is especially important to minimize the 
total coverage of the window shades at dusk to allow a fairly normal night vision adaptation 
process. 
Translucent window shades should not change the colour of viewed objects.  This requires a 
‘neutral grey’ tint.  Note that neutral grey shades do not necessarily look grey.  As directed in 
ATC MANOPS Part 3, light gun signals must not be projected through the window shade as the 
color and intensity of the light signal may be affected. 
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4.5 Installation of Translucent (Mylar) Window Blinds 

Motorized translucent window shades shall be installed on all cab windows as follows: 
 
4.5.1. unless the type of translucent window film required is known, a sample of a light, 

medium and dark mylar film material (VLT approximately 11%, 6 - 8% and 2.4% 
respectively) shall be provided for the staff to choose the one appropriate to their 
operation.  Samples are available from OSR; 

4.5.2. most types of translucent window film have a scratch-resistant (SR) coating on one 
side.  These films shall be installed with the SR coating facing out (the glass side) as it 
is glossier and therefore more reflective.  The side which has the coating can be 
determined by folding the film over on itself and trying to move (slide) the two 
overlapped parts.  The non-coated side will move much more freely than the coated 
side; 

4.5.3. each shade shall be electrically operated and separately controlled from a central 
location; 

4.5.4. the drive controls shall allow the shades to be positioned/stopped at any height on the 
window (without having to be pressed continuously) and be configured to operate each 
window shade individually.  This can be achieved by utilizing switches that maintain 
continuous travel until either the switch is pressed to stop the movement or until preset 
limits have been reached; 

4.5.5. each shade should have a manual override capability; 
4.5.6. the stored roller blinds and mechanisms should not reduce the upward viewing angle; 
4.5.7. the blinds shall be installed at the top of the windows and unroll downward over the 

glass.  The gap between the roller assembly and the top of the window glass shall be 
minimized so that the rollers meet the glass within approximately 30 cm (12 in) from 
the top.  This will allow the shade to follow the angle of the glass rather than hanging 
vertically so that reflections are minimized. Care must be taken to ensure that the 
shades do not overlap and that the gap between each window shade is kept to a 
minimum; 

4.5.8. the roller assemblies should be easily removable for maintenance and frequent 
cleaning; 

4.5.9. the roller blind motors shall operate quietly (AC powered motors are recommended as 
they have proven to be quieter than DC) and should have a quick disconnect for 
cleaning purposes; and 

4.5.10. all components required for mounting the window blinds shall be non-reflective, matte 
black or other dark colour. 

 

4.6 Mylar Film Cleaning Procedures 

The transparent Mylar window shades in AOF cabs require regular cleaning to prevent film 
build-up and scratching.  Detailed cleaning instructions can be found in Construction and 
Facilities Management Books - B3S6D8 Mylar Shade Cleaning. 
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5. REFERENCES 
 
5.1 Standard maintenance procedures are available in Construction & Facility Book 3, Section 

6. 
5.2 A list of all legislated maintenance requirements including code references is available in 

Construction & Facility Book 3, Section 3. 
 Document is titled ‘B3S3D5 – Legislated Equipment Reference Information’ 
5.3 All relevant codes and standards are available in Construction & Facility Book 3, Section 

2.  
 Document is titled ‘B3S2D1 – Code Library’ 
5.4 A listing of all job plans available in Maximo is available in Construction & Facility Book 3, 

Section 3.  
 Document is titled ‘B3S3D4 - Job Plan Listing’ 
5.5 Report entitled Air Traffic Control Tower Glazing Study, ATR-010, dated May 1991 
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	.1 Submit written request in advance of cutting or alteration which affects:
	.1 Structural integrity of any element of Project.
	.2 Integrity of weather-exposed or moisture-resistant elements.
	.3 Efficiency, maintenance, or safety of any operational element.
	.4 Visual qualities of sight-exposed elements.
	.5 Work of Engineer or separate contractor.
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	.12 Refinish surfaces to match adjacent finishes: For continuous surfaces refinish to nearest intersection; for an assembly, refinish entire unit.
	.13 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished areas except where indicated otherwise.
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	.1 Include all costs associated with the commissioning process in the contract price (static and functional testing, startup, training, etc).
	.2 General contractor shall ensure that all subtrades are aware of commissioning requirements and have included all commissioning costs in the Contract Price.
	U1.3  PRIME CONTRACTOR TEAM MEMBERS
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	1.1 DEFINITIONS
	1.1.1 Validate:  for tests and demonstrations: to witness and validate successful performance demonstration or record deficiencies; to validate after correction successful demonstration; these validations of the tests become references for the Consult...
	1.1.2 Certify:  for documents including as-built drawings: Review for accuracy and completeness or record deficiencies.
	1.1.3 Witness:  the Commissioning Authority will observe as required and record summary of test results.

	1.2 REFERENCES
	1.3 DOCUMENTS
	1.4 COMMISSIONING OBJECTIVES
	1.5 COMMISSIONING MEETINGS SCHEDULING and REPORTING
	1.6 WARRANTY
	1.7 RESPONSIBILITIES OF COMMISSIONING AUTHORITY (CxA)
	1.8 RESPONSIBILITIES OF OWNER
	1.9 RESPONSIBILITIES OF CONSULTANT
	1.10 RESPONSIBILITIES OF CONTRACTOR
	1.11 COMMISSIONING INVOLVEMENT
	1.12 SYSTEMS TO BE COMMISSIONED
	1.13 TESTING EQUIPMENT
	1.13.1 Contractor and manufacturer shall provide all instrumentation and test equipment necessary to conduct the tests specified during the commissioning process.  The Contractor shall submit a list of equipment to be used and copies of latest equipme...
	1.14 DOCUMENTATION
	1.14.1 Contractor shall submit test procedures for review prior to testing and commissioning. Record test results and procedures on approved record forms and submit the forms together with copies of test certificates to consultant and Commissioning Au...
	1.14.2 When results are validated, Commissioning Authority shall incorporate those records in his Building Management Manual.
	1.15 COMMISSIONING PROCESS
	1.15.1 Commissioning Authority: to perform and complete all work as specified in the “GENERAL” Section of this specification “Responsibilities of Commissioning Authority”.
	1.15.2 Contractors: To perform and complete all works as specified in the “GENERAL” Section of this specification “Responsibilities of Contractor”.  In general, it shall include complete activation of all systems; calibration, test, and verification o...
	1.15.3 Equipment verification:  The Contractor shall complete the equipment verification forms for each piece of equipment.  The forms shall be included in the commissioners Building Management Manual.  The equipment data shall include, but is not lim...
	1.15.3.1 manufacturer’s name, address and telephone number.
	1.15.3.2 distributors’ name, address and telephone number.
	1.15.3.3 make, model number and serial number, year built.
	1.15.3.4 voltage, ampere rating, fault rating, frequency, breaker size, fuse size, overload size.
	1.15.3.5 equipment enclosure type.
	1.15.3.6 any other special characteristics.
	1.16 TESTING FOR ELECTRICAL SYSTEMS
	1.16.1 All systems as specified in the Electrical specification sections.
	1.16.2 Test and commission equipment and system as per Electrical Specification, CSA Z318.0-05 and the following requirements.
	1.16.3 Contractor to submit test reports for the test procedures, results of all items inspected, checked, measured and tested. Comments and deficiencies should also be noted in the reports.
	1.16.4 Switchboard:  Manufacturer/ITPTA shall carry out the following pre-service tests.
	1.16.4.1 all pre-service checks, inspections and testing as recommended by the manufacturer.
	1.16.4.2 check and record nameplate data.
	1.16.4.3 check and inspect the switchboard that it is installed in accordance with the manufacturer’s recommendations and to the Code requirements.
	1.16.4.4 check the installation is complete and is ready and safe to carry out the testing.
	1.16.4.5 check and report the switchboard enclosure is suitable for the environment in which it is installed.
	1.16.4.6 check and test grounding is completed and satisfactory prior to carrying out any test.
	1.16.4.7 check and record the entire switchboard is clean and free of debris before the testing.
	1.16.4.8 check the mechanical operation of the switches or breakers.
	1.16.4.9 check all connecting bolts are tightened to the correct torque values.
	1.16.4.10 megger test
	1.16.4.11 set all protective devices to the settings as per the reviewed Coordination Study.
	1.16.4.12 check all the indication lights and control switches for correct functions.
	1.16.4.13 set up, check and test the proper operations of the TVSS, measuring, indicating and recording meters.
	1.16.4.14 after the board is energized, check and test phase sequence, the available voltages and load on the system and each feeder. For multi-section boards with different sources, check the phase sequence, available voltage and the polarity of each...
	1.16.5 Motor Control Centres (MCC): Manufacturer shall carry out the following pre-service tests and measurements after the board is energized.
	1.16.5.1 all pre-service checks, inspections and testing as recommended by the manufacturer.
	1.16.5.2 check and record nameplate data.
	1.16.5.3 check and inspect the MCC to ensure they are installed in accordance with the manufacturer’s recommendations and to the Code requirements.
	1.16.5.4 check the installation is complete and is ready and safe to carry out the testing.
	1.16.5.5 check and report the MCC enclosure is suitable for the environment in which it is installed.
	1.16.5.6 check and test grounding is completed and satisfactory prior to carrying out any test.
	1.16.5.7 check and record the entire MCC is clean and free of debris before the testing.
	1.16.5.8 check the mechanical operation of the switches or breakers.
	1.16.5.9 check all connecting bolts are tightened to the correct torque values.
	1.16.5.10 megger test
	1.16.5.11 set all protective devices to the settings as per the reviewed Coordination Study.
	1.16.5.12 check and record the size of all fused switches and fuses.
	1.16.5.13 Check, set and record the rating and setting of the overload relays.
	1.16.5.14 check all the indication lights and control switches for correct functions.
	1.16.5.15 check all control functions for proper functioning and connections.
	1.16.5.16 check all interface contacts for control and indications for proper functioning and connections.
	1.16.5.17 set up, check and test the proper operations of the TVSS, measuring, indicating and recording meters.
	1.16.5.18 after the MCC is energized, check and test phase sequence and the available voltages.
	1.16.5.19 check motor running current and for correct rotation.
	1.16.6 Distribution cables:  Contractor/Independent Third Party Testing Agent shall carry out the following tests:
	1.16.6.1 check cables are properly installed, terminated and tightened to the correct torque values.
	1.16.6.2 check and record cable sizes, types and method of installation.
	1.16.6.3 check and confirm the installed cable sizes are of adequate rating, taking into consideration of the type of cable, the method of installation, the correction factors and any other requirements.
	1.16.6.4 grounding test to ensure the equipment, the conduit and the cable armour/sheath, if applicable, are properly grounded.
	1.16.6.5 megger test.
	1.16.6.6 check and measure voltage and current under typical building load conditions (once other systems are commissioned and running). For cables in parallel, measure load current on each cable.
	1.16.7 Transformers:  Independent Third Party Testing Agent or manufacturer shall carry out following tests:
	1.16.7.1 check and record nameplate data.
	1.16.7.2 check and report the transformer enclosure is suitable for the environment in which it is installed.
	1.16.7.3 check and record sizes and types of primary and secondary protection devices, conductor sizes and types.
	1.16.7.4 check cables are properly installed, terminated and tightened to the correct torque values.
	1.16.7.5 megger the primary and secondary windings.
	1.16.7.6 measure the primary and secondary winding resistances.
	1.16.7.7 grounding test to ensure transformer is properly grounded.
	1.16.7.8 polarity and phase sequence tests.
	1.16.7.9 sound level test for different points at 1 m (3') away from transformers.
	1.16.7.10 check and record transformer primary and secondary voltages and load current under typical load conditions. Check and record transformer on-load temperatures.
	1.16.8 Central Lighting Inverters:  Manufacturer shall perform tests to the specification, CSA C22.2 No. 141-15 and the following requirements:
	1.16.8.1 Prior to carrying out site test, the following items must be completed:
	1.16.8.1.1 the complete installation, must be completed, properly set and tested, and report submit. Report to include all settings.
	1.16.8.1.2 test procedures submitted and reviewed by the Consultants and the Commissioning Authority.
	1.16.8.1.3 factory test report submitted and reviewed by the Consultants and the Commissioning Authority.
	1.16.8.2 check and record nameplate data.
	1.16.8.3 verify the room conditions, such as temperature and humidity is within the range as recommended by the central lighting inverter manufacturer.
	1.16.8.4 check cables are properly installed, terminated and tightened to the correct torque values.
	1.16.8.5 check and test grounding system to ensure the unit, switchboard, panels and the associated equipment is properly grounded.
	1.16.8.6 test all protective devices for proper shutdown and warning operations.
	1.16.8.7 perform 100% full load test on the central lighting inverter for 30 minutes and one hour on the bypass circuit. Record all electrical data and the room temperatures. Measure and record battery voltages before and after the full load test.
	1.16.8.8 measure and record input and output voltage, current, harmonic performance for each test.
	1.16.8.9 0-100% and 100%-0% step load transient test on normal power available and battery supply only.
	1.16.8.10 battery discharge test to verify the specified performance requirements.
	1.16.8.11 manufacturer to provide a full site test report recording all the tests carried out, the results, including the results of the operation of the associated electrical and mechanical systems. The records must also include all settings in the C...
	1.16.9 Distribution panel boards and branch panel boards:  Contractor/ Independent Third Party Agent shall carry out following tests:
	1.16.9.1 check and record nameplate data.
	1.16.9.2 check and report the panel enclosure is suitable for the environment in which it is installed.
	1.16.9.3 check cables are properly installed, terminated and tightened to the correct torque values.
	1.16.9.4 check and test to verify the panel board directory is correct.
	1.16.9.5 include the directory in the test records. The directory shall contain size of each breaker, equipment served, cable type and size.
	1.16.9.6 check and test the voltage drop is within the specify limit from the service entrance switchboard to the distribution panels and branch panel boards.
	1.16.9.7 test branch circuits voltage drop is within the requirements.
	1.16.9.8 grounding test to ensure panel boards are properly grounded.
	1.16.9.9 megger test.
	1.16.9.10 Measure voltage and load current on each phase under typical building load conditions. Submit test reports to Consultant. When required, re-arrange branch circuits as directed by the Consultants for proper load balancing.
	1.16.9.11 Provide thermographic scans of all distribution and branch panel boards under typical load conditions. Submit report including thermographic image of each panel. Images to be identified with the panel name, image date, and colour scale.
	1.16.10 Coordination study:
	1.16.10.1 Independent Third Party Testing Agent shall, in accordance with the reviewed Coordination Study, set up all the protective devices, check and verify the rating and types of fuses and record all such ratings and settings in his reports.
	1.16.11 Lighting and Lighting Control systems:  Manufacturer and Contractor shall carry out the following tests:
	1.16.11.1 prior to carrying out site test, submit a lighting system operation matrix to the Consultant and Commissioning Authority. Matrix to show the zoning layout, how each zone is controlled, and the settings, such as timer and sensor settings for ...
	1.16.11.2 check and verify all lighting fixtures are connected and switched properly.
	1.16.11.3 check and verify all automatic controls are connected and functioning properly. Cooperate with BAS contractor to field verify lighting integration with the BAS.
	1.16.11.4 check and verify all operations shown in the matrix.
	1.16.11.5 check and verify the emergency lighting system, including battery lighting system, are connected and functioning properly.
	1.16.11.6 carry out lighting level tests as required and directed by the Commissioning Authority.
	1.16.12 Fire Alarm System:  Manufacturer and/or Independent Third Party Testing Agent shall carry out following tests:
	1.16.12.1 prior to carrying out site test, submit a fire alarm system operation matrix to the Consultant and Commissioning Authority. This matrix shall include of operation of the fire alarm system and the operations of all systems interfaced with the...
	1.16.12.2 check and record nameplate data.
	1.16.12.3 check and report the panel enclosure is suitable for the environment in which it is installed.
	1.16.12.4 check and verify system is installed to specification, NBC, and S524 requirements.
	1.16.12.5 perform system verifications and tests according to CAN/ULC-S537.
	1.16.12.6 check and verify all system operations shown in the matrix.
	1.16.12.7 perform system integration test to verify proper fire alarm system operation, and the proper operations of all systems interfaced with the fire alarm system.
	1.16.12.8 Submit verification reports and system operation verification reports.
	1.16.13 CCTV, Security, Access Control and all other Communication Systems:  Manufacturer shall carry out following tests:
	1.16.13.1 prior to carrying out site test, submit
	1.16.13.1.1 system operation matrix to the Consultant and Commissioning Authority. This matrix shall include of operation of the system and the operations of all interfaced systems;
	1.16.13.1.2 test procedures to detail what tests and how each test will be carried out. Procedure to include how the system operation will be commissioned.
	1.16.13.2 check and record nameplate data.
	1.16.13.3 check and report the panel enclosure is suitable for the environment in which it is installed.
	1.16.13.4 Check and verify the operation of each device.
	1.16.13.5 check and verify all system operations shown in the matrix.
	1.16.13.6 perform system integration test to verify proper system operation, and the proper operations of all interfaced systems.
	1.16.13.7 Submit report to include the system operation matrix, test procedures, system settings and all the test results, comments and list of deficiencies.
	1.17 COMMISSIONING MEETINGS AND REPORTING
	1.18 OPERATING AND MAINTENANCE MANUAL
	1.18.4 Contractor shall re-submit the manual should Consultant find deficiencies.  Training shall not begin until the manual has been accepted by Consultant.
	1.18.5 The operating procedures shall be the recommended manufacturer’s operating procedures for the equipment.
	1.18.6 The maintenance procedures shall include Scope of Work, frequency of activity, parts required and necessary documentation.
	1.18.7 Spare parts list shall be manufacturers’ recommended list for maintenance purposes.
	1.18.8 Trouble shooting guide shall be manufacturer’s recommendations for the equipment.
	1.18.9 Equipment list shall include make, model, serial number, voltage, rated current, number of phase and wire and fault rating.
	1.18.10 Operating and Maintenance Manual shall be submitted to the Owner in searchable PDF format.
	1.18.11  The Operating and Maintenance Manual will be used by the maintenance personnel to assist them in the daily operation of the systems.
	1.19 BUILDING MANAGEMENT MANUAL
	1.19.1 Building Management Manual shall be prepared by Commissioning Authority using data collected by Contractor and test results.
	1.19.2 Commissioning Authority shall provide a copy of the Building Management Manual to Owner.
	1.20 OPERATOR TRAINING AND INSTRUCTIONS
	1.20.1 Contractor and equipment manufacturers shall provide operator training for each system and equipment.
	1.20.2 Training and instruction shall be provided by qualified technicians and shall be conducted in a classroom setting at the equipment or system.
	1.20.4 Each session shall be structured to cover:
	1.20.4.1 Operating and Maintenance Manual.
	1.20.4.2 operating procedures.
	1.20.4.3 maintenance procedures.
	1.20.4.4 trouble-shooting procedures.
	1.20.4.5 manufacturer’s or service representative’s name, address and phone number.
	1.20.5 Contractor shall prepare a detailed training and instruction plan.  This plan shall include the outline of all sessions and identification of the training presenters.
	1.20.6 Provide course documentation for up to 6 people.
	1.20.8 The training and instruction requirement for the electrical system shall include a walk-through of the building by the Contractor.  During the walk-through the Contractor shall:
	1.20.8.1 identify, describe and explain the function of the equipment.
	1.20.8.2 Detail explanation of the operation, including mechanical operation and electrical operation of the equipment; procedures and sequence of operation; procedures of switching, isolation and emergency switching.
	1.20.8.3 detail explanation of the  maintenance of  the equipment including the procedures and items to check for.
	1.20.8.4 safety procedures to be implemented before the maintenance.
	1.20.8.5 interlock, interface and control with other equipment.
	1.20.8.6 fault finding procedures.
	1.20.9 When each session has been completed, the Commissioning Authority shall sign to certify completion.
	1.21 SYSTEMS DEMONSTRATION AND TURNOVER
	1.22 TESTING FORMS
	1.22.1.1 Contractor and manufacturers shall provide information required to complete forms supplied by Commissioning Authority (e.g., system and equipment warranty dates form, switchboard test form, motor control centre test form, transformer test for...
	1.23 EQUIPMENT AND SYSTEM WARRANTIES
	1.23.1 Equipment and system warranties shall be as defined in Division 1.
	1.23.2 Contractor shall fill-out the warranty form listing the equipment and systems and the start and finishing dates for warranty.
	1.23.3 Refer to the Division 1 and all Mechanical and Electrical divisions of the specification for the requirements during the warranty period.
	1.23.4 Contractor shall re-visit the building during the warranty period with the Consultant, Commissioning Authority and the Owner.  During these visits the performance of the system shall be reviewed.
	1.23.5 At these meetings Owner, Consultants and the Commissioning Authority shall review the performance of the systems.  If performance is satisfactory then no further action need to be taken.  If unsatisfactory then Contractor will be instructed to ...

	02 41 00 Demolition - AM PW
	02 82 00_02 - Asbestos Abatement - AM
	03 10 00 Concrete Forming & Accessories
	1.1        RELATED SECTIONS
	.1 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.2 Section 03 20 00 - Concrete Reinforcing.
	.3 Section 03 30 00 - Cast-in-place Concrete.
	1.2        REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2  CSA-O86S1, Supplement No. 1 to CAN/CSA-O86-01, Engineering Design in Wood.
	.3 CSA O121, Douglas Fir Plywood.
	.4 CSA O151, Canadian Softwood Plywood.
	.5 CSA S269.1, Falsework for Construction Purposes.
	.6 CAN/CSA-S269.3, Concrete Formwork.

	1.3        SUBMITTALS
	.1 Indicate method and schedule of construction, shoring, stripping and re-shoring procedures, materials, arrangement of joints, special architectural exposed finishes, ties, liners, and locations of temporary embedded parts. Comply with CSA S269.1, f...
	.2 Indicate formwork design data, such as permissible rate of concrete placement, and temperature of concrete, in forms.
	.3 Indicate sequence of erection and removal of formwork/falsework as directed by Departmental Representative.
	.4 Each shop drawing submission shall bear stamp and signature of qualified professional engineer licensed in Province of Newfoundland and Labrador, Canada.
	2.1        MATERIALS
	.1 Formwork materials:
	.1 For concrete without special architectural features, use wood and wood product formwork materials to CSA-O121.
	.2 For concrete with special architectural features, use formwork materials to CSA-A23.1/A23.2.

	.2 Tubular column forms: round, spirally wound laminated fiber forms, internally treated with release material. Spiral pattern to show in hardened concrete.
	.3 Form ties:
	.1 For concrete not designated 'Architectural', use removable or snap-off metal ties, fixed or adjustable length, free of devices leaving holes larger than 25 mm dia. in concrete surface.
	.2 For Architectural concrete, use snap ties complete with plastic cones and light grey concrete plugs.

	.4 Form liner:
	.1 Plywood: medium density overlay Douglas Fir to CSA O121, Canadian Softwood Plywood to CSA O151, T and G thickness as indicated.

	.5 Form release agent: chemically active release agents containing compounds that react with free lime in concrete resulting in water insoluble soaps, non-toxic, biodegradable.
	.6 Falsework materials: to CSA-S269.1.
	.7 Sealant: to Section 07 92 10 - Joint Sealing.
	Part 2
	Part 3
	U3.1        FABRICATION & ERECTION
	.1 Verify lines, levels and centres before proceeding with formwork/falsework and ensure dimensions agree with drawings.
	.2 Fabricate and erect falsework in accordance with CSA S269.1.
	.3 Refer to architectural drawings for concrete members requiring architectural exposed finishes.
	.4 Do not place shores and mud sills on frozen ground.
	.5 Provide site drainage to prevent washout of soil supporting mud sills and shores.
	.6 Fabricate and erect formwork in accordance with CAN/CSA-S269.3, to produce finished concrete conforming to shape, dimensions, locations and levels indicated within tolerances required by CSA-A23.1/A23.2.
	.7 Align form joints and make watertight. Keep form joints to minimum.
	.8 Locate horizontal form joints for exposed columns 2400 mm above finished floor elevation.
	.9 Use 25 mm chamfer strips on external corners and/or 25 mm fillets at interior corners, joints, unless specified otherwise.
	.10 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.
	.11 Construct forms for architectural concrete, and place ties as indicated and/or as directed. Joint pattern not necessarily based on using standard size panels or maximum permissible spacing of ties.
	.12 Build in anchors, sleeves, and other inserts required to accommodate Work specified in other sections. Ensure that all anchors and inserts will not protrude beyond surfaces designated to receive applied finishes, including painting.
	.13 Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete.
	3.2        REMOVAL AND RESHORING
	.1 Leave formwork in place for following minimum periods of time after placing concrete.
	.1 3 days for walls and sides of beams.
	.2 5 days for columns.
	.3 1 day for footings and abutments.

	.2 Provide all necessary reshoring of members where early removal of forms may be required or where members may be subjected to additional loads during construction as required.
	.3 Space reshoring in each principal direction at not more than 3000 mm apart.
	.4 Re-use formwork and falsework subject to requirements of CSA-A23.1A23.2.


	03 20 00 Concrete Reinforcing
	1.1        RELATED SECTIONS
	.1 Section 03 10 00 – Concrete Forming and Accessories.
	.2 Section 03 30 00 - Cast-in-Place Concrete.
	1.2       REFERENCES
	.1 American Concrete Institute (ACI)
	.1 ANSI/ACI 315, Details and Detailing of Concrete Reinforcement.
	.2 ACI 315R, Manual of Engineering and Placing Drawings for Reinforced Concrete Structure.

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM A185/A185M, Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.
	.2 ASTM A497/A497M, Standard Specification for Steel Welded Wire Reinforcement, Deformed, for Concrete.

	.3 Canadian Standards Association (CSA)
	.1 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of test and Standard Practices for Concrete.
	.2 CSA-A23.3, Design of Concrete Structures.
	.3 CAN/CSA-G30.18, Billet-Steel Bars for Concrete Reinforcement, A National Standard of Canada.
	.4 CSA-G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel /Structural Quality Steel.
	.5 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles.
	.6 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.

	.1 Indicate on shop drawings, bar bending details, lists, quantities of reinforcement, sizes, spacings, locations of reinforcement and mechanical splices if approved by Departmental Representative’s Representative, with identifying code marks to permi...
	.2 Detail lap lengths and bar development lengths to CSA-A23.3, unless otherwise indicated.
	Part 1
	Part 2
	.1 Substitute different size bars only if permitted in writing by Departmental Representative’s Representative.
	.2 Reinforcing steel: billet steel, grade 400, deformed bars to CAN/CSA-G30.18, unless indicated otherwise.
	.3 Cold-drawn annealed steel wire ties: to ASTM A497/A497M.
	.4 Welded steel wire fabric: to ASTM A185/A185M. Provide in flat sheets only.
	.5 Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2.
	.6 Mechanical splices: subject to approval of Departmental Representative’s Representative.
	.7 Plain round bars: to CSA-G40.20/G40.21.
	.1 Fabricate reinforcing steel in accordance with CSA-A23.1A23.2, ACI 315, and Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada.
	.2 Obtain Departmental Representative’s Representative’s approval for locations of reinforcement splices other than those shown on placing drawings.
	.3 Upon approval of Departmental Representative’s Representative, weld reinforcement in accordance with CSA W186.
	.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and lists.
	2.3        SOURCE QUALITY CONTROL
	.1 Upon request, provide Departmental Representative’s Representative with certified copy of mill test report of reinforcing steel, showing physical and chemical analysis, minimum 4 weeks prior to commencing reinforcing work.
	.2 Upon request inform Departmental Representative’s Representative of proposed source of material to be supplied.

	3.1        FIELD BENDING
	.1 Do not field bend or field weld reinforcement except where indicated or authorized by Departmental Representative’s Representative.
	.2 When field bending is authorized, bend without heat, applying a slow and steady pressure.
	.3 Replace bars which develop cracks or splits.

	3.2       PLACING REINFORCEMENT
	.1 Place reinforcing steel as indicated on reviewed placing drawings and in accordance with CSA-A23.1/A23.2.
	.2 Use plain round bars as slip dowels in concrete. Paint portion of dowel intended to move within hardened concrete with one coat of asphalt paint. When paint is dry, apply a thick even film of mineral lubricating grease.
	.3 Prior to placing concrete, obtain Departmental Representative’s Representative approval of reinforcing material and placement.
	.4 Ensure cover to reinforcement is maintained during concrete pour.



	03 30 00 Cast-in-Place Concrete - AM PW
	.1 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.2 Section 03 10 00 - Concrete Forming and Accessories.
	.3 Section 03 20 00 - Concrete Reinforcing.
	.4 Section 03 35 00 - Concrete Finishing.
	.1 Cast-in-place concrete will not be measured but will be paid for as a fixed price item.
	.1 American Society for Testing and Materials (ASTM)
	.1 ASTM C260, Standard Specification for Air-Entraining Admixtures for Concrete.
	.2 ASTM C309, Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
	.3 ASTM C494/C494M, Standard Specification for Chemical Admixtures for Concrete.
	.4 ASTM D412, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-Tension.
	.5 ASTM D624, Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomer.
	.6 ASTM D1751, Standard Specification for Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-51.34, Vapour Barrier, Polyethylene Sheet for Use in Building Construction.

	.3 Canadian Standards Association (CSA)
	.1 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2 CAN/CSA-A23.2, Methods of Test for Concrete.
	.3 CAN3-A266.4, Guidelines for the Use of Admixtures in concrete.
	.4 CAN/CSA-A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.5 CSA-A3001, Cementitious Materials for Use in Concrete.

	.1 Cement: hydraulic cement or blended hydraulic cement (XXb - where b denotes blended).
	.1 Type GU or GUb - General use cement.

	.1 At least 4 weeks prior to commencing work, inform Departmental Representative of proposed source of aggregates and provide access for sampling.
	.2 Submit testing results and reports for review by Departmental Representative and do not proceed without written approval when deviations from mix design or parameters are found.
	.3 Certificates:
	.1 Minimum 4 weeks prior to starting concrete work submit to Departmental Representative manufacturer's test data and certification by qualified independent inspection and testing laboratory that following materials will meet specified requirements:
	.1 Portland cement.
	.2 Blended hydraulic cement.
	.3 Supplementary cementing materials.
	.4 Grout.
	.5 Admixtures.
	.6 Aggregates.
	.7 Water.
	.8 Waterstops.
	.9 Waterstop joints.
	.10 Joint filler.

	.2 Provide certification that mix proportions selected will produce concrete of quality, yield and strength as specified in concrete mixes, and will comply with CSA-A23.1/A23.2.
	.3 Provide certification that plant, equipment, and materials to be used in concrete comply with requirements of CSA-A23.1/A23.2.

	.1 Have all concrete produced and delivered by a ready-mix plant that is a member of the Atlantic Provinces Ready Mixed Concrete Association (APRMCA) and holds a current “Certificate of Ready Mixed Concrete Production Facilities” issued by the Associa...
	.1 Minimum 4 weeks prior to starting concrete work, submit proposed quality control procedures in accordance with Section 01 45 00 - Quality Control for Departmental Representative approval for following items:
	.1 Falsework erection.
	.2 Hot weather concrete.
	.3 Cold weather concrete.
	.4 Curing.
	.5 Finishes.
	.6 Formwork removal.
	.7 Joints.

	.1 Concrete hauling time: maximum allowable time for concrete to be delivered to site of Work and discharged not to exceed 120 minutes after batching.
	.1 Modifications to maximum time limit must be agreed to Departmental Representative and concrete producer as described in CSA A23.1/A23.2.
	.2 Deviations to be submitted for review by Departmental Representative.

	.2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA A23.1/A23.2.
	.3 Waste Management and Disposal:
	.1 Divert unused concrete materials from landfill to local facility approved by Departmental Representative.
	.2 Provide an appropriate area on the job site where concrete trucks can be safely washed.
	.3 Divert unused admixtures and additive materials (pigments, fibres) from landfill to official hazardous material collections site as approved by the Departmental Representative.
	.4 Unused admixtures and additive materials must not be disposed of into sewer systems, into lakes, streams, onto ground or in other location where it will pose health or environmental hazard.
	.5 Prevent admixtures and additive materials from entering drinking water supplies or streams. Using appropriate safety precautions, collect liquid or solidify liquid with inert, noncombustible material and remove for disposal. Dispose of waste in acc...

	.1 Portland cement: to CAN/CSA-A3001, Type GU.
	.2 Water: to CAN/CSA-A23.1.
	.3 Aggregates: to CSA-A23.1.
	.4 Coarse aggregates to be normal density to CSA-A23.1/A23.2.
	.5 Admixtures:
	.1 Air entraining admixture: to ASTM C260.
	.2 Chemical admixtures: to ASTM C494, Departmental Representative to approve accelerating or set retarding admixtures during cold and hot weather placing.

	.6 Non premixed dry pack grout: composition of non metallic aggregate Portland cement with sufficient water for the mixture to retain its shape when made into a ball by hand and capable of developing compressive strength of 50 MPa at 28 days.
	.7 Ribbed waterstops: extruded PVC of sizes indicated shop welded corner and intersecting pieces.
	.1 Tensile strength: to ASTM D412, method A, Die "C".
	.2 Elongation: to ASTM D412, method A, Die "C", minimum 275%.
	.3 Tear resistance: to ASTM D624, method A, Die "B".

	.8 Premoulded joint fillers:
	.1 Bituminous impregnated fiber board: to ASTM D1751.

	.9 Polyethylene film: minimum mm thickness to ASTM C171.
	.10 Bonding adhesive: as approved by Departmental Representative.
	.1 Proportion normal density concrete in accordance with CSA-A23.1/A23.2, Alternative 1 to give following quality and yield for all concrete.
	.1 Cement:
	.1 Type GU Portland cement.

	.2 Minimum compressive strength at 28 days:  32 MPa for sidewalks, exterior concrete pads and gutters, 25 MPa for all other concrete. .
	.3 Minimum cement content: 300 kg/m3 of concrete.
	.4 Class of exposure: N for interior, F-2 foundation walls, C-2 exterior pads.
	.5 Nominal size of coarse aggregate: 20 mm.
	.6 Slump at time and point of discharge: 90 mm ± 30 mm..
	.7 Air content: 5 to 8 % for exposed concrete.

	.1 Obtain Departmental Representative approval before placing concrete. Provide 24 h notice prior to placing of concrete.
	.2 Place concrete reinforcing in accordance with Section 03 20 00 - Concrete Reinforcing.
	.3 During concreting operations:
	.1 Development of cold joints not allowed.
	.2 Ensure concrete delivery and handling facilitates placing with minimum of re-handling, and without damage to existing structure or Work.

	.4 Pumping of concrete is permitted only after approval of equipment and mix.
	.5 Ensure reinforcement and inserts are not disturbed during concrete placement.
	.6 Prior to placing of concrete obtain Departmental Representative approval of proposed method for protection of concrete during placing and curing in adverse weather.
	.7 Protect previous Work from staining.
	.8 Clean and remove stains prior to application for concrete finishes.
	.9 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, air temperature and test samples taken.
	.10 Do not place load upon new concrete until authorized by Departmental Representative.
	.1 Do cast-in-place concrete work in accordance with CSA-A23.1/A23.2.
	.2 Sleeves and inserts.
	.1 No sleeves, ducts, pipes or other openings shall pass through joists, beams, column capitals or columns, except where indicated or approved by Departmental Representative.
	.2 Where approved by Departmental Representative, set sleeves, ties, pipe hangers and other inserts and openings as indicated or specified elsewhere. Sleeves and openings greater than 100 x 100 mm not indicated, must be approved by Departmental Repres...
	.3 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as specified, obtain approval of modifications from Departmental Representative before placing of concrete.
	.4 Check locations and sizes of sleeves and openings shown on drawings.
	.5 Set special inserts for strength testing as indicated and as required by non-destructive method of testing concrete.

	.3 Anchor rods.
	.1 Set anchor rods to templates under supervision of appropriate trade prior to placing concrete.
	.2 With approval of Departmental Representative, grout anchor rods in preformed holes or holes drilled after concrete has set. Formed holes to be minimum 100 mm diameter. Drilled holes to be manufacturers's recommendations.
	.3 Protect anchor rod holes from water accumulations, snow and ice build-ups.
	.4 Set rods and fill holes with shrinkage compensating grout.
	.5 Locate anchor rods used in connection with expansion shoes, rollers and rockers with due regard to ambient temperature at time of erection.

	.4 Grout under base plates using procedures in accordance with manufacturer's recommendations which result in 100 % contact over grouted area.
	.5 Finishing.
	.1 Finish concrete in accordance with CSA-A23.1/A23.2.
	.2 Use procedures acceptable to Departmental Representative or those noted in CSA-A23.1/A23.2, to remove excess bleed water. Ensure surface is not damaged.
	.3 Wet cure using polyethylene sheets placed over sufficiently hardened concrete to prevent damage.  Overlap adjacent edges 150 mm and tightly seal with sand on wood planks.  Weigh sheets down to maintain close contact with concrete during the entire ...
	.4 Where burlap is used for moist curing, place two prewetted layers on concrete surface and keep continuously wet during curing period.
	.5 Finish concrete floor to meet requirements of CSA-A23.1/A23.2.
	.6 Concrete floor to have finish hardness equal or greater than Mohs hardness in accordance with CSA-A23.1/A23.2.
	.7 Provide swirl-trowelled finish for exterior walks, ramps, pads.
	.8 Provide float finish for interior floor slabs.
	.9 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius edges unless otherwise indicated.

	.6 Joint fillers.
	.1 Furnish filler for each joint in single piece for depth and width required for joint, unless otherwise authorized by Departmental Representative.
	.2 When more than one piece is required for a joint, fasten abutting ends and hold securely to shape by stapling or other positive fastening.
	.3 Locate and form, isolation, construction and expansion joints as indicated. Install joint filler.
	.4 Use 12 mm thick joint filler to separate slabs-on-grade from vertical surfaces and extend joint filler from bottom of slab to within 12 mm of finished slab surface unless indicated otherwise.

	.7 Sheet Vapour Retarder – Refer to Section 07 26 00
	.1 Concrete slab tolerances in accordance with CSA-A23.1/A23.2, F-number Method, FF =20, FL = 15.
	.1 Inspection and testing of concrete and concrete materials will be carried out by a Testing Laboratory designated by Departmental Representative in accordance with CSA-A23.1/A23.2, and Section 01 45 00 - Quality Control.
	.2 Departmental Representative will pay for costs of tests as specified in Section 01 29 83 - Payment Procedures for Testing Laboratory Services. Costs of retesting due to deficient work will be paid for by contractor, by credit change order.
	.3 Departmental Representative will take additional test cylinders during cold weather concreting. Cure cylinders on job site under same conditions as concrete which they represent.
	.4 Non-destructive Methods for Testing Concrete shall be in accordance with CSA-A23.1/A23.2.
	.5 Provide Certificate of Field Quality Inspection and Testing to Departmental Representative for inclusion in Commissioning Manual.
	.6 Inspection or testing by Departmental Representative will not augment or replace Contractor quality control nor relieve the Contractor of his contractual responsibility.

	03 35 00 Concrete Finishing - AM
	PART 1 - GENERAL
	1.1  RELATED SECTIONS
	.1 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.2 Section 03 30 00 - Cast-in-Place Concrete .

	1.2  REFERENCES
	.1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-25.20, Surface Sealer for Floors.

	.2 Canadian Standards Association (CSA)
	.2 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.


	1.3  PERFORMANCE REQUIREMENTS
	.1 Product quality and quality of work in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Submit written declaration that components used are compatible and will not adversely affect finished flooring products and their installation adhesives.

	1.4  PRODUCT DATA
	.1 Submit WHMIS MSDS - Material Safety Data Sheets. WHMIS MSDS acceptable to Labour Canada and Health and Welfare Canada for concrete floor treatment materials. Indicate VOC content.
	.2 Include application instructions for concrete floor treatment.

	1.5  ENVIRONMENTAL REQUIREMENTS
	.1 Temporary lighting:
	.1 Minimum 1200 W light source, placed 2.5 m above floor surface, for each 40 sq m of floor being treated.

	.2 Electrical power:
	.1 Provide sufficient electrical power to operate equipment normally used during construction.

	.3 Work area:
	.1 Make the work area water tight protected against rain and detrimental weather conditions.

	.4 Temperature:
	.1 Maintain ambient temperature of not less than 10 C from 7 days before installation to at least 48 hours after completion of work and maintain relative humidity not higher than 40% during same period.

	.5 Moisture:
	.1 Ensure concrete substrate is within moisture limits prescribed by flooring manufacturer.

	.6 Safety:
	.1 Comply with requirements of Workplace Hazardous Materials Information System (WHMIS) regarding use, handling, storage, and disposal of hazardous materials.

	.7 Ventilation:
	.1 Ventilate area of work as directed by Departmental Representative’s Representative by use of approved portable supply and exhaust fans.
	.2 Ventilate enclosed spaces in accordance with Section 01 51 00 - Temporary Utilities.
	.3 Provide continuous ventilation during and after coating application.



	PART 2 - PRODUCTS
	2.1  CHEMICAL HARDENERS
	.1 To be compatible with Epoxy Flooring and as per manufacturer flooring.

	2.2  WET CURE
	.1 Clear polyethylene film to ASTM C171, minimum thickness 0.15 mm.

	2.3  MIXES
	.1 Mixing, ratios and application in accordance with manufacturer’s instructions.

	2.4  JOINT SEALANT
	.1 Joint sealants to Section 07 92 00 – Joint Sealants.


	PART 3 -  EXECUTION
	3.1  EXAMINATION
	.1 Verify that slab surfaces are ready to receive work and elevations are as indicated on drawings by manufacturer.

	3.2  PREPARATION OF EXISTING SLAB
	.1 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radiused edges unless otherwise indicated.
	.2 Saw cut control joints to CSA-A23.1/A23.2, 24 hours maximum after placing of concrete.
	.3 Use mechanical stripping to remove chlorinated rubber or existing surface coatings.
	.4 Use protective clothing, eye protection, respiratory equipment during stripping of chlorinated rubber or existing surface coatings.

	3.3  APPLICATION
	.1 After floor treatment is dry, seal control joints and joints at junction with vertical surfaces with sealant.
	.2 Apply floor treatment in accordance with Sealer manufacturer's written instructions.
	.3 Clean overspray. Clean sealant from adjacent surfaces.

	3.4  PROTECTION
	.1 Protect finished installation in accordance with manufacturer's instructions.



	04 05 00 Masonry Procedures - AM PW
	04 05 12  Masonry, Mortar & Grout - AM
	04 05 19 Masonry Anchorage and Reinforcing - AM
	04 05 23 Masonry Accessories - PW
	04 22 00 Concrete Masonry Units - PW
	04 43 13 Thin Stone Veneer - AM PW
	05 12 23 Structural Steel for Buildings - AM
	Part 1 - General
	1.1 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.2 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles.
	.3 CAN/CSA-S16, Limit States Design of Steel Structures.
	.4 CAN/CSA-S136, Cold Formed Steel Structural Members.
	.5 CSA-S136.1, Commentary on CSA Standard S136.
	.6 CSA W47.1, Certification of Companies for Fusion Welding of Steel Structures.
	.7 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding of Structural Steel.
	.8 CSA W55.3, Resistance Welding Qualification Code for Fabricators of Structural Members Used in Buildings.
	.9 CSA W59, Welded Steel Construction (Metal Arc Welding) Metric.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-85.10, Protective Coatings for Metals.

	.3 American Society for Testing and Materials International (ASTM)
	.1 ASTM A36/A36M, Specification for Structural Steel.
	.2 ASTM A325M, Specification for High-Strength Bolts for Structural Steel Joints Metric.

	.4 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer’s Association (CPMA).
	.1 CISC/CPMA 1, Quick-Drying, One Coat Paint for Use on Structural Steel.
	.2 CISC/CPMA 2, Quick-Drying, Primer for use on Structural Steel.

	.5 The Society for Protective Coatings (SSPC)
	.1 SSPC SP 1, Solvent Cleaning.
	.2 SSPC SP 7, Brush-Off Blast Cleaning.


	1.2 Shop Drawings
	.1 Submit shop drawings including fabrication and erection documents and materials list.
	.2 On erection drawings: indicate details and information necessary for assembly and erection purposes such as, description of methods, sequence of erection, type of equipment used in erection and temporary bracings.  Show detail of all non-standard c...
	.3 Erections drawings to be stamped by a qualified professional Engineer licensed to practice in the Province of Newfoundland and Labrador.  The erection drawings are to contain a clause stating that the professional Engineer who stamped the erection ...
	.4 Drawings for all fabricator designed assemblies, components and connections are to be stamped and signed by the professional Engineer who stamped the erection drawings.

	1.3 SAMPLES
	.1 Prepare sample of typical exposed structural connections in accordance with approval of Departmental Representative’s Representative. Samples to be judged upon alignment of surfaces, uniform contact between surfaces, smoothness and uniformity of fi...

	1.4 DESIGN REQUIREMENTS
	.1 Design details and connections in accordance with requirements of CAN/CSA-S16 and CAN/CSA-S136 with CSA-S136.1 to resist forces, moments, shears and allow for movements indicated.
	.2 Unless noted otherwise on the drawings or in the specifications connection design is the responsibility of the structural steel fabricator.  Fully detailed connections shown on the contract drawings including bolt and welded sizes are deemed to hav...
	.3 If connection for shear only (standard connection is required):
	.1 Select framed beam shear connections from an industry accepted publication such as "Handbook of the Canadian Institute of Steel Construction".
	.2 If shears are not indicated, select or design connections to support reaction from maximum uniformly distributed load that can be safely supported by beam in bending, provided no point loads act on beam.

	.4 For non-standard connections, submit sketches and design calculations stamped and signed by qualified professional Engineer licensed in the Province of Newfoundland and Labrador.

	1.5 Source Quality control
	.1 If requested submit on certified copy of mill reports covering chemical and physical properties of steel used in this work.

	1.6 QUALITY ASSURANCE
	.1 At least 2 weeks prior to fabrication of structural steel submit to Departmental Representative’s Representative a letter from the fabricators Welding engineer stating the Welding engineer is responsible for welding procedures and practices for thi...
	.2 Provide certificate of Quality Compliance from steel fabricator upon completion  of structural steel fabrication stating that the work has been designed and fabricated in accordance with the requirements of the contract documents.
	.3 If requested, submit to the Departmental Representative’s Representative one copy of all approved welding procedures for this project.


	Part 2  - Products
	2.1 MATERIALS
	.1 Structural steel: to CAN/CSA-G40.20/G40.21 Grade as indicated, 300W and/or CAN/CSA-S136.
	.2 Cold formed structural members:  to CAN/CSA S-136.
	.3 Anchor bolts: to CAN/CSA-G40.20/G40.21, Grade 300W.
	.4 Bolts, nuts and washers: to ASTM A325M
	.5 Welding materials: to CSA W59 and certified by Canadian Welding Bureau.
	.6 Shop paint primer:
	.1 To CISC/CPMA 1 for interior steel.
	.2 To CISC/CPMA 2 for exterior steel.

	.7 Hot dip galvanizing: galvanize steel for exterior steel to CAN/CSA-G164, minimum zinc coating of 600 g/m2.

	2.2 FABRICATION
	.1 Fabricate structural steel in accordance with CAN/CSA-S16 and in accordance with approved reviewed shop drawings.
	.2  Install shear studs in accordance with CSA W59.
	.3 Continuously seal members by continuous welds where indicated.
	.4 Provide holes in top bottom flanges for attachment of wood nailers.

	2.3 SHOP PAINTING
	.1 Clean, prepare surfaces and shop prime structural steel in accordance with CAN/CSA-S16 except where members to be encased in concrete.
	.2 Clean members, remove loose mill scale, rust, oil, dirt and other foreign matter. Prepare surface by solvent cleaning to SSPC SP 1, followed by brush-off blast cleaning to SSPC SP 7.
	.3 Apply one coat of primer in shop to steel surfaces except:
	.1 Surfaces to be encased in concrete.
	.2 Surfaces to receive field installed stud shear connections.
	.3 Surfaces and edges to be field welded.
	.4 Faying surfaces of friction-type connections.
	.5 Below grade surfaces in contact with soil.

	.4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5˚ C.
	.5 Maintain dry condition and 5˚C minimum temperature until paint is thoroughly dry.
	.6 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry.


	Part 3  - Execution
	3.1 GENERAL
	.1 Structural steel work: in accordance with CAN/CSA-S16.
	.2 Welding: in accordance with CSA W59.
	.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel structures and/or CSA W55.3 for resistance welding of structural components.

	3.2 CONNECTION TO EXISTING WORK
	.1 Verify dimensions and condition of existing work, report discrepancies and potential problem areas to Departmental Representative’s Representative for direction before commencing fabrication.

	3.3 MARKING
	.1 Mark materials in accordance with CAN/CSA G40.20/G40.21. Do not use die stamping. If steel is to be left in unpainted condition, place marking at locations not visible from exterior after erection.
	.2 Match marking: shop mark bearing assemblies and splices for fit and match.

	3.4 ERECTION
	.1 Erect structural steel, as indicated and in accordance with CAN/CSA-S16 and in accordance with approved reviewed erection drawings.
	.2 Field cutting or altering structural members: to approval of Departmental Representative’s Representative.
	.3 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and burned or scratched surfaces at completion of erection.
	.4 Continuously seal members by continuous welds where indicated. Grind smooth.

	3.5 FIELD PAINTING
	.1 Paint in accordance with Section 09 91 00 –  Painting.
	.1 Touch up damaged surfaces and surfaces without shop coat with primer to SSPC SP 7 except as specified otherwise. Apply in accordance with CAN/CGSB 85.10.


	3.6 FIELD QUALITY CONTROL
	.1 Inspection and testing of materials and workmanship will be carried out by an Inspection and Testing company designated by Departmental Representative’s Representative.
	.2 The Inspection and Testing Company will carry out vertical and horizontal alignment checks, torque testing and inspection of representative connection welds.
	.3 Provide safe access and working areas for testing on site, as required by testing agency and as authorized by Departmental Representative’s Representative.
	.4 Submit test reports to Departmental Representative’s Representative within 2 weeks of completion of inspection.
	.5 Departmental Representative will pay costs of inspection and testing.  Costs for any reinspection and/or re-testing as a result of deficient work will be paid for by the contractor, by credit change order
	.6 Prior to inspection & testing by the Inspection and Testing company the structural steel erection contractor will carry out an inspection of the work and make the inspection results available to the Departmental Representative’s Representative and ...
	.7 Test shear studs in accordance with CSA W59.
	.8 Copies of test reports and inspections to be included in Commissioning Manual



	05 21 00  Steel Joist Framing - AM
	Part 1 - General
	1.1 REFERENCES
	.1 Canadian Standards Association (CSA International)
	.1 CSA-G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.2 CAN/CSA-S16, Design of Steel Structures.
	.3 CSA-S136, North American Specification for the Design of Cold Formed Steel Structural Members.
	.4 CSA-W47.1, Certification of Companies for Fusion Welding of Steel Structures.
	.5 CSA-W55.3, Certification of Companies for Resistance Welding of Steel and Aluminum.
	.6 CSA-W59, Welded Steel Construction (Metal Arc Welding) Metric.

	.2 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer's Association (CPMA)
	.1 CISC/CPMA 1, Quick-Drying, One-Coat Paint for Use on Structural Steel.
	.2 CISC/CPMA 2, Quick-Drying, Primer for Use on Structural Steel.

	.3 Canadian General Standards Board (CGSB).
	.1 CAM/CGSB-85.10, Protective Coatings for Metals.

	.4 The Master Painters Institute (MPI)
	.1 Architectural Painting Specification Manual.


	1.2 SHOP DRAWINGS
	.1 Submit shop details and erection drawings.
	.2 Submit drawings stamped and signed by qualified professional Engineer registered or licensed in province of Newfoundland and Labrador, Canada.
	.3 On erection drawings include relevant details such as joist mark, depth, spacing, bridging lines, bearing, anchorage and details.
	.4 In shop details, provide particulars, relative to joist geometry, framed openings, splicing details, bearing and anchorage. Include member size, properties, specified and factored member loads, and stresses under various loadings, deflection and ca...
	.5 If requested submit to Departmental Representative one copy of all approved welding procedures for this project.

	1.3 DESIGN OF STEEL JOISTS AND BRIDGING
	.1 Design steel joists and bridging to carry loads indicated in joist schedule shown on drawings in accordance with CAN/CSA-S16.
	.2 Design joists and anchorages for uplift forces as indicated.
	.3 Ensure joists are manufactured to consider load effects due to fabrication, erection and handling.
	.4 Unless indicated otherwise on the drawings limit roof joist deflection due to specified live load to L/300 of span and deflection due to specified total load to L/240 of span.
	.5 Unless indicated otherwise on the drawings limit floor joist deflection due to specified live load to L/300 of span and deflection due to specified total load to L/240 of span.
	.6 Submit calculations and joist design drawings for all joists for Departmental Representative   review at least 2 weeks prior to fabrication. Calculations and joist design drawings to be stamped and signed by a Professional Engineer licensed to prac...

	1.4 QUALITY ASSURANCE
	.1 At least two weeks prior to start of fabrication submit to the Departmental Representative a letter from the fabricators welding engineer stating that the welding engineer is responsible for welding procedures and practices for this project as outl...
	.2 Provide Certificate of Quality Compliance from open web steel joists fabricator upon completion of fabrication stating that the work has been designed and fabricated in accordance with the requirements of the contract documents.


	Part 2 - Products
	2.1 MATERIALS
	.1 Open web steel joists: to CAN/CSA-S16.
	.2 Structural steel: to CSA-G40.20/G40.21 and CSA-S136.
	.3 Welding materials: to CSA-W59 with CSA-W59S1.
	.4 Shop paint primer: to CISC/CPMA-2.
	.5 Shear studs: to CSA-W59, Appendix H with CSA-W59S1.

	2.2 FABRICATION
	.1 Fabricate steel joists and accessories as indicated in accordance with CAN/CSA-S16 and in accordance with approved reviewed shop drawings.
	.2 Weld in accordance with CSA-W59.
	.3 Provide top bottom chord extensions where indicated.
	.4 Provide diagonal and horizontal bridgings and anchorages as indicated.
	.5 Weld studs to top bottom chords for attachment purposes.
	.6 Install shear studs in accordance with CSA-W59.

	2.3 SHOP PAINTING
	.1 Clean, prepare and shop prime surfaces of steel joists to CAN/CSA-S16.
	.2 Clean all members of loose mill scale, rust, oil, dirt and other foreign matter. Prepare surfaces in accordance with SSPC SP1 and SP7.
	.3 Apply one coat of primer to steel surfaces except:
	.1 Surfaces to be encased in concrete.
	.2 Surfaces to receive field installed stud shear connectors and steel decks.
	.3 Surfaces and edges to be field welded.
	.4 Faying surfaces of friction-type connections.
	.5 Below grade surfaces in contact with soil.

	.4 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5 degrees C.
	.5 Maintain dry condition and 5 degrees C minimum temperature until paint is thoroughly dry.
	.6 Strip paint bolts, nuts, sharp edges and corners before prime coat is dry.


	Part 3 - Execution
	3.1 GENERAL
	.1 Structural steel work: in accordance with CAN/CSA-S16.
	.2 Welding: in accordance with CSA-W59.
	.3 Ensure installers are certified to CSA-W47.1 for fusion welding and/or CSA-W55.3 for resistance welding.
	.4 Provide certification that welded joints are qualified by Canadian Welding Bureau.

	3.2 CONNECTION TO EXISTING WORK
	.1 Verify dimensions and condition of existing work; report discrepancies and potential problem areas to Departmental Representative for direction before commencing fabrication.

	3.3 FIELD QUALITY CONTROL
	.1 Inspection and testing of materials and workmanship will be carried out by testing laboratory designated by Departmental Representative.
	.2 Testing laboratory will inspect representative joists for integrity, accuracy of fabrication and soundness of welds. Testing laboratory will also monitor test loading of joists used by manufacturer to verify design and check representative field co...
	.3 Submit test report to Departmental Representative within 7 days after completion of inspection.
	.4 Departmental Representative will pay costs of tests. Costs for any re-inspections and or retesting as a result of deficient work paid for by contractor by credit change order.
	.5 Test shear studs in accordance with CSA-W59.
	.6 Copies of inspections and test reports to be included in Commissioning Manual.
	.7 Prior to inspection and testing by the Inspection and testing company the structural steel erection contractor will carry out an inspection of the work and make the inspection results available to the Departmental Representative and the inspection ...

	3.4 ERECTION
	.1 Erect steel joists and bridging as indicated in accordance with CAN/CSA-S16 and in accordance with reviewed erection drawings.
	.2 Complete installation of all bridging and anchorages before placing construction loads on joists.
	.3 Do not alter or field cut joints or bridging without approval of Departmental Representative.
	.4 Clean with mechanical brush and touch up shop primer to bolts, welds, burned or scratched surfaces at completion of erection.

	3.5 FIELD PAINTING
	.1 Paint: in accordance with Section 09 91 00 - Painting.
	.2 Touch up all damaged surfaces and surfaces without shop coat with CISC/CPMA-2 in accordance with manufacturers' recommendations to CAN/CGSB-85.10.

	3.6 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by steel joists framing installation.



	05 31 00 Steel Decking - AM
	Part 1  - General
	1.1 REFERENCES
	.1 Canadian Standards Association (CSA)
	.1 CSA C22.2 No.79, Cellular Metal and Cellular Concrete Floor Raceways and Fittings.
	.2 CAN/CSA-S16, Design of Steel Structures.
	.3 CSA-S136, North American Specification for the Design of Cold Formed Steel Structural Members.
	.4 CSA W47.1, Certification of Companies for Fusion Welding of Steel Structures.
	.5 CSA W55.3, Certification for Companies for Resistance Welding of Steel and Aluminum.
	.6 CSA W59, Welded Steel Construction, (Metal Arc Welding) Metric.

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

	.3 American Society for Testing and Materials, (ASTM)
	.1 ASTM A653/A653M, Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

	.4 Canadian Sheet Steel Building Institute (CSSBI)
	.1 CSSBI 10M, Standard for Steel Roof Deck.
	.2 CSSBI 12M, Standard for Composite Steel Deck.


	1.2 DESIGN REQUIREMENTS
	.1 Design steel deck using limit states design in accordance with CSA  S136 and CSSBI 10M and CSSBI 12M.
	.2 Steel deck and connections to steel framing to carry dead, live and other loads including lateral loads, diaphragm action, composite deck action, and uplift as indicated.
	.3 Deflection under specified live load not to exceed 1/240 of span, except that when gypsum board ceilings are hung directly from deck, live load deflection not to exceed 1/360 of span.
	.4 Where vibration effects are to be controlled as indicated, dynamic characteristics of decking system to be designed to be in accordance with CAN/CSA-S16.

	1.3 SHOP DRAWINGS
	.1 Submit drawings stamped and signed by qualified professional Engineer registered or licensed in the Province of Newfoundland and Labrador, Canada.
	.2 Submit design calculations if requested by Departmental Representative’s Representative.
	.3 Indicate deck plan, profile, dimensions, base steel thickness, metallic coating designation, connections to supports and spacings, projections, openings, reinforcement details and accessories.


	Part 2  - Products
	2.1 MATERIALS
	.1 Zinc-iron Alloy (ZF) coated steel sheet: to ASTM A653/A653M structural quality Grade 230, 255, with ZF75 coating, for interior surfaces not exposed to weather, minimum base steel thickness as indicated on the drawings.
	.2 Decks to be painted: zinc-iron alloy coated decks suitable for finish painting.
	.3 Acoustic insulation: fibrous glass 17.5 kg/m3 density profiled to suit deck flutes.
	.4 Closures: as indicated in accordance with manufacturer's recommendations.
	.5 Cover plates, cell closures and flashings: steel sheet with minimum base steel thickness of 0.76 mm. Metallic coating same as deck material.
	.6 Primer: zinc rich, ready mix to CAN/CGSB-1.181.
	.7 Caulking: to Section 07 92 00 – Joint Sealants.
	.8 Painting: to Section 09 91 23 – Interior Painting.
	.9 Shear studs: to CSA W59.

	2.2 TYPES OF DECKING
	.1 Steel roof deck: non-cellular , interlocking side laps.  Base steel thickness, depth & profile as shown on the drawings.
	.2 Acoustic steel roof deck: non-cellular, perforated on vertical face of flutes, interlocking side lap, base steel thickness, depth & profile as shown on the drawings. Flat sheet for cellular deck, 0.76 mm minimum base steel thickness.
	.3 Composite steel floor deck: non-cellular, upright embossed fluted profile, interlocking side lap, base steel thickness, depth & profile as shown on the drawings. Flat sheet for cellular deck, 0.76 mm minimum base steel thickness.
	.4 Cellular roof deck for electrical raceway: to CSA  C22.2No.79.


	Part 3  - Execution
	3.1 GENERAL
	.1 Structural steel work: in accordance with CAN/CSA-S136 and CSSBI 10M and CSSBI 12M.
	.2 Welding: in accordance with CSA W59, except where specified otherwise.
	.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel and/or CSA W55.3 for resistance welding.

	3.2 ERECTION
	.1 Erect steel deck as indicated and in accordance with CSA S136 CSSBI 10M and CSSBI 12M and in accordance with approved reviewed erection drawings.
	.2 For cellular deck butt ends: to 1.5 to 3 mm gap. Install steel cover plates over gaps wider than 3 mm.
	.3 For non-cellular deck lap ends to 50 mm minimum.
	.4 Weld and test stud shear connectors through steel deck to steel joists/beams below in accordance with CSA W59.
	.5 Immediately after deck is permanently secured in place, touch up metallic coated top surface with compatible primer where burned by welding.
	.6 Prior to concrete placement, steel deck to be free of soil, debris, standing water, loose mil scale and other foreign matter.
	.7 Temporary shoring, if required, to be designed to support construction loads, wet concrete and other construction equipment. Do not remove temporary shoring until concrete attains 75% of its specified 28 day compression strength.
	.8 Place and support reinforcing steel as indicated.

	3.3 CLOSURES
	.1 Install closures in accordance with approved details.

	3.4 OPENINGS AND AREAS OF CONCENTRATED LOADS
	.1 No reinforcement required for openings cut in deck which are smaller than 150 mm square.
	.2 Frame deck openings with any one dimension between 150 to 300 mm as recommended by manufacturer, except as otherwise indicated.
	.3 For deck openings with any one dimension greater than 300 mm and for areas of concentrated load, reinforce in accordance with structural framing details, except as otherwise indicated.

	3.5 CONNECTIONS
	.1 Install connections in accordance with CSSBI recommendations as indicated on the drawings whichever is the most stringent.

	3.6 PROTECTION
	.1 Protect installed products and components from damage during construction.
	.2 Repair damage to adjacent materials caused by steel decking installation.



	05 50 00 Metal Fabrications_EW
	06 10 00 Rough Carpentry_EW AM
	06 20 00 Finish Carpentry_EW AM
	06 41 00 Architectural Wood Casework_
	07 14 13_Elastiomeric Liquid Applied Waterproofing  PW
	U3.2  Substrate PreparAtion for Concrete

	07 21 13_Board Insulation  PW AM
	07 26 00 Sheet Vapour Retarders
	07 27 13_Air Vapour Barriers  PW
	07 27 14  Air Barriers PW AM
	07 46 13 Prefinished Metal Siding Panels PW AM
	07 52 00_Two Ply Modified Bituminous Roofing SystemPW AM
	07 62 00_Metal Flashing and Trim PW
	07 81 16_Cementitious Fireproofing PW
	07 84 00_FireStopping PW
	07 92 00_Joint Sealants PW
	08 11 00_Steel Doors and Frames PW
	08 11 16_Interior Aluminum Doors and Frames PW AM
	08 14 00_Wood Doors  PW AM
	08 33 00 Coiling Counter  Doors _PW AM
	08 33 44 Overhead Coiling Steel Doors_PW AM
	08 34 75 Acoustic Wood Door & Frame Assemblies - AM
	Part 1 - GENERAL
	1.1 SECTION INCLUDES
	.1 Non-rated acoustic pressed steel frames.
	.2 Non-rated acoustic wood doors and panels.
	.3 Perimeter and bottom acoustic seals, threshold.
	.4 TR-6 Finish for Stain

	1.2 RELATED SECTIONS
	.1 Section 07 92 00  - Joint Sealing: Caulking between doors and adjacent construction.
	.2 Section 08 71 10 - Door Hardware - General.
	.3 Section 09 91 00 - Painting

	1.3 REFERENCES
	.1 ASTM A653/A653M-06 - Standard Specification for Steel Sheet.
	.2 ASTM E90-04 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
	.3 ASTM E413-04 - Classification for Rating Sound Insulation.
	.4 CSDMA Selection and Usage Guide for Steel Doors and Frames, 1990.
	.5 HMMA 802-92 - Manufacturing of Hollow Metal Doors and Frames.
	.6 HMMA 840-99 - Installation and Storage of Hollow Metal Doors and Frames.
	.7 NFPA 80-07 - Standard for Fire Doors and Other Opening Protectives.
	.8 UL 10C-98 - Standard for Positive Pressure Fire Tests of Door Assemblies.
	.9 ANSI/WDMA I.S. 1A-2004 - Industry Standard for Architectural Wood Flush Doors.
	.10 ANSI/ICC A117.1-2003 - Standard for Accessible and Usable Buildings and Facilities

	1.4 PERFORMANCE REQUIREMENTS
	.1 Acoustic Performance:  Minimum Sound Transmission Class STC 51 tested to ASTM E90.

	1.5 REGULATORY REQUIREMENTS
	.1 Installed Door and Frame Assembly: Conform to ANSI/ICC A117.1

	1.6 SUBMITTALS
	.1 Section [01 33 00]:  Submission procedures.
	.2 Shop Drawings:  Indicate door and frame elevations, anchor types and closure methods, location of cut-outs for hardware.
	.3 Samples:  Submit manufacturer's door finish samples, showing range of colour variation, manufacturer’s frame corner sample, as well as perimeter acoustic gasket.
	.4 Test Data:
	.1 Submit test data indicating compliance with the Sound Transmission Class (STC51) requirements.  Include laboratory name, test report number, and date of test.
	.2 Submit certification from test laboratory qualified under the National Voluntary Accreditation Program (NVLAP) of the U.S. Bureau of Standards.

	.5 Installation Instructions:  Submit manufacturer's installation instructions.

	1.7 QUALITY ASSURANCE
	.1 Perform work to requirements of CSDMA (Canadian Steel Door Manufacturers Association), HMMA (Hollow Metal Manufacturers Association) standards.
	.2 Manufacturer:  Minimum 5 years documented experience manufacturing acoustic wood door and frame assemblies.
	.3 Pre-installation Meeting: Convene a pre-installation meeting 2 weeks before start of installation of door and frame assemblies. Require attendance of parties directly affecting work of this section, including contractor, architect, installer, and m...

	1.8 DELIVERY, STORAGE AND PROTECTION
	.1 Section 01 61 00:  Transport, handle, store, and protect products.
	.2 Comply with WDMA I.S. 1A for wood doors.
	.3 Comply with HMMA 840 for steel frames.
	.4 Weld minimum two temporary jamb spreaders per frame prior to shipment.
	.5 Remove frames from wrappings or coverings upon receipt on site and inspect for damage. Leave doors covered for protection until hung.
	.6 Store doors in horizontal position, frames in vertical position, spaced with blocking to permit air circulation between components.
	.7 Store materials out of water and covered to protect from damage. Use covering that allows air circulation and does not permit light to penetrate.
	.8 Store doors between 50 to 90 degrees F (10 to 32 degrees C) and 25 to 55 percent relative humidity.
	.9 Clean and touch up scratches or disfigurement to metal surfaces on frame or wood surfaces on door.

	1.9 WARRANTY
	.1 Manufacturer's Limited Warranty:  Five (5) years from date of supply, covering material and workmanship.


	Part 2 - PRODUCTS
	2.1 MATERIALS
	.1 Sheet Steel:
	.1 Galvanized steel to ASTM A653/A653M, ZF180, ZF75

	.2 Reinforcement Channel:  To CSA G40.20/G40.21, coating designation to ASTM A653/A653M.
	.3 Wood Door Panel: Acoustic core with [wood veneer] [plastic laminate] facing.
	.1 Door Facing:
	.1 Wood Face Veneer, species and cut to match other wood doors on the project; minimum thickness before sanding 0.6 mm (1/4 inch).

	.2 Door Edging:
	.1 Where door face is wood face veneer, door edges shall be supplied with matching stiles and rails



	2.2 ACCESSORIES
	.1 Hinges:  Heavy weight butt type by PBB to be supplied with all STC doors.
	.2 Primer:  Rust inhibitive zinc chromate on frames.
	.3 Threshold:  To provide a seal for door in closed position.
	.4 Perimeter and bottom acoustic seals: to provide an acoustic seal for door is closed position.

	2.3 FABRICATION
	.1 Manufacture doors and frames to STC rating of 51, measured in accordance with ASTM E90.
	.2 Wood Doors:
	.1 Fabricate doors to ANSI/WDMA IS1A.  Provide suitable thickness, design, and core to achieve specified STC and fire performance ratings.
	.2 Reinforce doors where surface-mounted hardware is required.
	.3 Drill and tap for mortised, templated hardware.
	.4 Lock/Latching devices, coordinate with devices specified in Section 08 71 10.

	.3 Steel Frames:
	.1 Sheet steel, metal thickness and appropriate to maintain door STC and fire ratings, mitred corners, fully welded seams.
	.2 Factory assemble and weld frames.

	.4 Factory install glazing.
	.5 Affix permanent metal nameplates to door and frame, indicating manufacturer's name, and STC rating. Note that where concealed vertical rod exit devices are required, the door thickness will be 2 1/8” (53mm) to accommodate the acoustic structure nec...

	2.4 FINISHES
	.1 Metal Frame Finish: factory applied zinc chromate primer
	.2 Factory Door Finish:  Catalyzed polyurethane, premium grade, TR-6 finish to WDMA I.S. 1A. Stain and Clear Coat
	.3 Top and Bottom Rails:  Factory sealed with wood sealer.


	Part 3  - EXECUTION
	3.1 INSTALLATION
	.1 Install components to manufacturer’s written instructions.
	.2 Install wood doors and frames to ANSI/WDMA IS 1A standards, and in accordance with NFPA 80, and local authority having jurisdiction.
	.3 Utilize welders certified by [Canadian Welding Bureau (CWB) for field welding of frame.
	.4 Set frames plumb, square, level and at correct elevation.
	.5 Allow for deflection to ensure that structural loads are not transmitted to frame.
	.6 Adjust operable parts for correct clearances and function.
	.7 Install and adjust perimeter and bottom acoustic seals.

	3.2 ERECTION TOLERANCES
	.1 Section 01 73 00: Tolerances.
	.2 Installation tolerances of installed frame for squareness, alignment, twist and plumbness are to be no more then ± 1/16in (1.5mm).

	3.3 FIELD QUALITY CONTROL
	.1 Provide qualified manufacturer's representative to instruct installers on the proper installation and adjustment of door assemblies.
	.2 Provide manufacturer's representative to inspect door installation, and test minimum five (5) cycles of operation.  Correct any deficient door and frame assemblies.

	3.4 SCHEDULE
	.1 Acoustic Wood Door and Frame Assembly Schedule:



	08 35 00_Folding Security GrillesPW AM
	08 38 16 High Speed Rolling Doors_PW
	08 42 29_Aluminum Automatic Sliding System PW
	08 44 00 curtain wall and glazed assemblies_PW
	08 51 13 aluminum windows_PW
	PART 1 - GENERAL
	1.1   REFERENCES
	.1 Aluminum Association (AA),
	.1 AA-DAF 45, Designation System for Aluminum Finishes.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-1.40, Anticorrosive Structural Steel Alkyd Primer.
	.2 CAN/CGSB-79.1, Insect Screens.

	.3 Canadian Standards Association (CSA)
	.1 CSA-A440-00/A440.1, A440, Windows / Special Publication A440.1, User Selection Guide to CSA Standard A440, Windows.
	.2 CAN/CSA-Z91, Health and Safety Code for Suspended Equipment Operations.


	1.2   SUBMITTALS
	.1 Indicate materials and details in full size scale for head, jamb and sill, profiles of components, interior and exterior trim junction between combination units, elevations of unit, anchorage details, location of isolation coating, description of r...
	.2 Shop drawings to indicate continuation of air barrier and vapour barrier between wall assembly and aluminum window.
	.3 Submit one complete full size window sample of each type window.
	.4 Include frame, sash, sill, glazing and weatherproofing method, insect screens, surface finish and hardware. Show location of manufacturer's nameplates.
	.5 Include 150 mm long samples of head, jamb, sill, meeting rail mullions to indicate profile.

	1.3   TEST REPORTS
	.1 Submit test reports from approved independent testing laboratories, certifying compliance with specifications, for:
	.1 Windows classifications
	.2 Air tightness
	.3 Water tightness
	.4 Wind load resistance
	.5 Condensation resistance
	.6 Forced entry resistance
	.7 Insect screens
	.8 Glazing
	.9 Safety drop - vertical sliding windows only
	.10 Sash strength and stiffness
	.11 Ease of operation - windows with operable lights
	.12 Mullion deflection - combination and composite windows
	.13 Clear Anodized finish
	.14 Block operation - sliding windows only


	1.4   CLOSEOUT SUBMITTALS
	.1 Provide operation and maintenance data for windows for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.5   WARRANTY
	.1 Provide a written warranty for work under this section from manufacturer for failure due to defective materials and from contractor for failure due to defective installation and workmanship, for five (5) years respectively from the date of Substant...

	1.6   MOCK-UP
	.1 Construct mock-up in accordance with Section 01 45 00 – Quality Control.
	.2 Construct mock-up showing typical window and spandrel section installed in wall opening. Accepted mock-up may form part of complete work.
	.3 Allow two (2) working days for inspection of mock-up by Departmental Representative’s Representative before proceeding with window work.
	.4 When accepted, mock-up will demonstrate minimum standard for this work. Mock-up may remain as part of finished work.


	Part 2  - PRODUCTS
	2.1   MATERIALS
	.1 Materials: to CSA-A440/A440.1 supplemented as follows:
	.2 All aluminum windows by same manufacturer.
	.3 Sash: aluminum thermally broken.
	.4 Main frame: aluminum thermally broken, sized to accept triple glazing.
	.5 Glass: in accordance with Section 08 80 50 – Glazing.
	.6 Screens: to CAN/CGSB-79.1.
	.1 Insect screening mesh: count 18 x 14
	.2 Fasteners: tamper proof
	.3 Screen frames: aluminum, colour to match window frames
	.4 Mount screen frames for exterior replacement.
	.5 Provide screens to cover operable portion of window.

	.7 Exterior metal sills: extruded aluminum of type and size to suit job conditions; minimum 3 mm thick, complete with joint covers, jamb drip deflectors, chairs, anchors, anchoring devices.
	.8 Isolation coating: alkali resistant bituminous paint.

	2.2   WINDOW TYPE AND CLASSIFICATION
	.1 Types:
	.1 Single hung, top vented, bottom position fixed, insulating glass.
	.2 Single hung, bottom vented, top position fixed, insulating glass.
	.3 Fixed: with insulating glass.
	.4 Screens: full insect screens as indicated.

	.2 Classification rating: to CSA-A440/A440.1 for various regions of Newfoundland and Labrador as follows:
	.1 Wabush  A3, B2, C2, I43, F1, S1

	.3 Energy ratings: windows to be Energy Star certified to Natural Resources Canada Climate Zones for various regions of Newfoundland and Labrador as follows:
	.1 Northern Part of Northern Peninsula and all of Labrador
	.1 Zone 3 (>= 6000 HHDs)



	2.3   FABRICATION
	.1 Fabricate in accordance with CSA-A440/A440.1 supplemented as follows:
	.2 Fabricate units square and true with maximum tolerance of plus or minus 1.5 mm for units with a diagonal measurement of 1800 mm or less and plus or minus 3.0 mm for units with a diagonal measurement over 1800 mm.
	.3 Face dimensions detailed are maximum permissible sizes.
	.4 Brace frames to maintain squareness and rigidity during shipment and installation.
	.5 Finish steel clips and reinforcement with 380 g/m² zinc coating to CAN/CGSB-1.40.

	2.4   ALUMINUM FINISHES
	.1 Finish exposed surfaces of aluminum components in accordance with Aluminum Association Designation System for Aluminum Finishes.
	.1 Clear anodized finish to No.17 finish conforming to Standard AA-M12C2231, Class 1 finish.


	2.5   ISOLATION COATING
	.1 Isolate aluminum from following components, by means of isolation coating:
	.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area.
	.2 Concrete, mortar and masonry.
	.3 Wood.


	2.6   GLAZING
	.1 Glaze windows in accordance with CSA-A440/A440.1 and Section 08 80 50 - Glazing.

	2.7   AIR BARRIER AND VAPOUR RETARDER
	.1 Provide low expanding, single component polyurethane foam sealant installed at head, jamb and sill perimeter of window for sealing to building air barrier, vapour retarder and window frame.  Foam sealant width to be adequate to provide required air...


	Part 3  - EXECUTION
	3.1   WINDOW INSTALLATION
	.1 Install in accordance with CSA-A440.
	.2 Arrange components to prevent abrupt variation in colour.
	.3 Install shims between windows and building frame at each installation screw location. Shim and fasten windows in accordance with manufacturer’s recommendations and CAN/CSA A440.4.

	3.2   SILL INSTALLATION
	.1 Install metal sills with uniform wash to exterior, level in length, straight in alignment with plumb upstands and faces. Use one piece lengths at each location.
	.2 Cut sills to fit window opening.
	.3 Secure sills in place with anchoring devices located at ends joints of continuous sills and evenly spaced 600 mm oc in between.
	.4 Fabricate and install sills to provide minimum 2% slope away from window.
	.5 Fasten drip deflectors with self tapping stainless steel screws.
	.6 Maintain 6.0 to 9.0 mm space between butt ends of continuous sills. For sills over 1200 mm in length, maintain 3.0 to 6.0 mm space at each end.

	3.3   CAULKING
	.1 Seal joints between windows and window sills with sealant. Bed sill expansion joint cover plates and drip deflectors in bedding compound. Caulk between sill upstand and window-frame. Caulk butt joints in continuous sills.
	.2 Apply sealant in accordance with Section 07 92 00 - Joint Sealants. Conceal sealant within window units except where exposed use is permitted by Departmental Representative’s Representative.

	3.4   TESTING
	.1 Air leakage testing may be provide by the Departmental Representative’s Representative and will be performed by professional testing agency for three locations selected at random for window/wall assembly.
	.2 Window/wall assembly will include foundations, steel stud structure, gypsum sheathing and air barrier with on 1500 x 1500 window installed and sealed in place. (Omit spandrel panel for this exercise). Construct a test chamber on the exterior, from ...
	.3 Testing will be witnessed by Departmental Representative’s Representative and test reports will be signed by Tester, Site Representative and Contractor.
	.4 Inform Departmental Representative’s Representative two (2) working days prior to required testing.



	08 71 00 Door Hardware_March 29 - AM
	Part 1  - GENERAL
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 - Submittal Procedures.
	.2 Section 01 61 00 - Common Product Requirements.
	.3 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.4 Section 01 78 00 - Closeout Submittals.
	.5 Division 26 - Electrical wiring for magnetic strikes, electric releases, electric locks.

	1.2 REFERENCES
	.1 American National Standards Institute (ANSI) / Builders Hardware Manufacturers Association (BHMA)
	.1 ANSI/BHMA A156.1, American National Standard for Butts and Hinges.
	.2 ANSI/BHMA A156.2, Bored and Preassembled Locks and Latches.
	.3 ANSI/BHMA A156.3, Exit Devices.
	.4 ANSI/BHMA A156.4, Door Controls - Closers.
	.5 ANSI/BHMA A156.5, Auxiliary Locks and Associated Products.
	.6 ANSI/BHMA A156.6, Architectural Door Trim.
	.7 ANSI/BHMA A156.8, Door Controls - Overhead Stops and Holders.
	.8 ANSI/BHMA A156.12, Interconnected Locks and Latches.
	.9 ANSI/BHMA A156.13, Mortise Locks and Latches Series 1000.
	.10 ANSI/BHMA A156.14, Sliding and Folding Door Hardware.
	.11 ANSI/BHMA A156.15, Release Devices - Closer Holder, Electromagnetic and Electromechanical.
	.12 ANSI/BHMA A156.16, Auxiliary Hardware.
	.13 ANSI/BHMA A156.17, Self-closing Hinges and Pivots.
	.14 ANSI/BHMA A156.18, Materials and Finishes.
	.15 ANSI/BHMA A156.19, Power Assist and Low Energy Power - Operated Doors.

	.2 Canadian Steel Door and Frame Manufacturers' Association (CSDFMA)
	.1 CSDFMA Recommended Dimensional Standards for Commercial Steel Doors and Frames.


	1.3 SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and data sheet.

	.2 Samples:
	.1 Identify each sample by label indicating applicable specification paragraph number, brand name and number, finish and hardware package number.
	.2 After approval samples will be returned for incorporation in the Work.

	.3 Hardware List:
	.1 Submit contract hardware list.
	.2 Indicate specified hardware, including make, model, material, function, size, finish and other pertinent information.

	.4 Manufacturer's Instructions:
	.1 Submit manufacturer's installation instructions.

	.5 Closeout Submittals
	.1 Provide operation and maintenance data for door closers, locksets, door holders electrified hardware and fire exit hardware for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.


	1.4 MAINTENANCE MATERIALS
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Supply two sets of wrenches for door closers, locksets and fire exit hardware.

	1.5 WARRANTY
	.1 Provide a written manufacturer’s warranty for work of this Section for failure due to defective materials for ten (10) years, dated from substantial completion certificate.
	.2 Provide a written Contractor’s warranty for work of this Section for failure due to defective installation workmanship for one (1) year, dated from submittal completion certificate.

	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements:
	.1 Hardware for doors in fire separations and exit doors certified by a Canadian Certification Organization accredited by Standards Council of Canada.

	.2 Only products meeting ANSI/BHMA standards are acceptable. Items that are equal in design, function and quality will be accepted upon approval of the Departmental Representative’s Representative.
	.3 Only recognized contract hardware distributors will be considered for the work of this section. The distributor shall have on staff a qualified Architectural Hardware Consultant recognized by the Door and Hardware Institute or a person with equival...

	1.7 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, store, handle and protect materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Store finishing hardware in locked, clean and dry area.
	.3 Package each item of hardware including fastenings, separately or in like groups of hardware, label each package as to item definition and location.

	1.8 MAINTENANCE SERVICE
	.1 Provide maintenance service for one year during warranty period to maintain all barrier free entrance automatic operators as follows:
	.1 Qualified service personal approved by manufacturer of operators.
	.2 Site inspection every three months will all necessary adjustment made during this visit. Separate warranty service calls, if required, will only qualify as an inspection if time of call is close to the three-month intervals.
	.3 Make detailed reports of each visit and copy to Departmental Representative and Engineer.
	.4 Cost of this service will be included as part of this Section and is not covered by any allowance amount.



	Part 2  - PRODUCTS
	2.1 HARDWARE ITEMS
	.1 Only door locksets and latches listed on ANSI/BHMA Standards list are acceptable for use on this project.
	.2 Use one manufacturer's products only for similar items.

	2.2 DOOR HARDWARE
	.1 Locks and latches:
	.1 Bored and preassembled locks and latches: to ANSI/BHMA A156.2, 4000 bored lock, grade 1, designed for function and keyed as stated in Hardware Schedule.
	.2 Mortise locks and latches: to ANSI/BHMA A156.3, series 1000 mortise lock, designed for function and keyed as stated in Hardware Schedule.
	.3 Knobs Lever handles: plain design.
	.4 Roses: round.
	.5 Normal strikes: box type, lip projection not beyond jamb.
	.6 Cylinders: key into keying system as directed.
	.7 All corresponding cylinders to be removable.
	.8 Finished to BHMA 626.
	.9 Dorma M9000/C800 Series

	.2 Butts and hinges:
	.1 Butts and hinges: to ANSI/BHMA A156.1, designated by letter A and numeral identifiers, followed by size and finish, listed in Hardware Schedule.
	.2 PBB BB Series

	.3 Exit devices:
	.1  to ANSI/BHMA A156.3, function, grade and finish as per schedule. Rim, Vertical Rod type with push pad design.
	.2 Dorma 9000 Series

	.4 Door Closers and Accessories:
	.1 Door controls (closers): to ANSI/BHMA A156.4, designated by letter C and numeral identifiers listed in Hardware Schedule.
	.2 Dorma 8900/8600 Series

	.5 Door Operators:
	.1      Low Energy Operators: CAN/CGSB-69.26 / ANSI A156.19, Grade 1, surface applied power assist and low energy power operated doors.
	.2            Operators shall be completed with all components.
	.3          Controls shall include adjustable time delay and safe-swing circuit.
	.4         All wiring shall be of the shielded type with proper number of conductor wire to install all components specified.
	.5          Compliant with UL10C for positive pressure.
	.6          Power requirements:  120 VAC, 50/60 Hz, 2 amps (single dedicated line).
	.7      Automatic Operators items to be performed by AAADM certified and Manufacturer authorized personnel including connection to hardware products installed by others.
	.8         Hardware groups lists the intent and function of the opening however supplier is to include for any and all additional components required to properly operate the doors as required. In the event, additional components are required they shal...
	.9                                     Dorma ED400/700

	.6 Card Access Control Systems:
	.7 Power Supplies:
	.8 Electrified Hardware:
	.1          Electrified Strikes to be heavy duty design with 12/24V, 500lbf, ULC
	.2             Maglocks to be heavy duty design with 12/24V, 1500lbf, UL10C
	.9 Auxiliary locks and associated products: to ANSI/BHMA A156.5, designated by letter E and numeral identifiers listed in Hardware Schedule.
	.1 Key into keying system as noted.

	.10 Architectural door trim: to ANSI/BHMA A156.6, designated by letter J and numeral identifiers listed in Hardware Schedule.
	.1 Door protection plates: 1.27 mm thick stainless steel, finished to BMHA 630.
	.2 Push plates: 1.27 mm thick stainless steel finished to BMHA 630.
	.3 Push/Pull units: type stainless steel finished to BMHA 630.

	.11 Auxiliary hardware: to ANSI/BHMA A156.16, designated by letter L and numeral identifiers listed in Hardware Schedule.
	.1 Combination stop and holder, floor mounted: finished to BMHA 626.
	.2 Surface bolt lever extension flush bolt: finish to BMHA 626.

	.12 Door bottom seal: heavy duty, door seal of extruded aluminum frame and hollow closed cell neoprene weather seal, surface mounted with drip cap closed ends, clear anodized finish.
	.13 Thresholds:  to ANSI/BHMA A156.21 extruded aluminum mill finish, serrated surface, with lip and vinyl door seal insert.
	.14 Weatherstripping:
	.1 Head and jamb seal:
	.1 Extruded aluminum frame and solid closed cell neoprene insert, clear anodized finish.


	.15 Astragal: overlapping, extruded aluminum frame with vinyl insert, finished to match doors.

	2.3 KEY CABINET
	.1 Provide one wall mounted steel key cabinet with capacity for 1.5 times the number of keys with an indexed key control system to ANSI/BHMA A156.5.

	2.4 FASTENINGS
	.1 Use only fasteners provided by manufacturer. Failure to comply may void warranties and applicable licensed labels.
	.2 Supply screws, bolts, expansion shields and other fastening devices required for satisfactory installation and operation of hardware.
	.3 Exposed fastening devices to match finish of hardware.
	.4 Where pull is scheduled on one side of door and push plate on other side, supply fastening devices, and install so pull can be secured through door from reverse side. Install push plate to cover fasteners.
	.5 Use fasteners compatible with material through which they pass.

	2.5 KEYING
	.1 Doors, padlocks and cabinet locks to be master keyed as directed. Prepare detailed keying schedule in conjunction with Departmental Representative’s Representative and Departmental Representative.
	.2 Provide keys in triplicate for every lock in this Contract.
	.3 Provide six master keys for each MK or GMK group. Allow for six (6) levels of sub master keying.
	.4 Stamp keying code numbers on keys and cylinders.
	.5 Provide construction SFIC cores and 15 construction keys for the project.
	.6 Provide all permanent SFIC Dorma SCK D100 cores and keys to Departmental Representative’s Representative.
	.7 Supply fifty (50) blanks for each sub master group used.

	2.6 FINISHES
	.1 Following finishes are indicated in hardware groups.
	BHMA  CAN MATERIAL FINISH

	2.7 ABBREVIATIONS

	Part 3  - EXECUTION
	3.1 MANUFACTURER'S INSTRUCTIONS
	.1 Compliance: comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.
	.2 Furnish metal door and frame manufacturers with complete instructions and templates for preparation of their work to receive hardware.
	.3 Furnish manufacturers' instructions for proper installation of each hardware component.

	3.2 INSTALLATION
	.1 Install hardware to standard hardware location dimensions in accordance with Canadian Metric Guide for Steel Doors and Frames (Modular Construction) prepared by Canadian Steel Door and Frame Manufacturers' Association.
	.2 Where door stop contacts, door pulls, mount stop to strike bottom of pull.
	.3 Install key control cabinet.
	.4 Use of "quick" type fasteners, unless specifically supplied by manufacturer, is unacceptable.
	.5 Remove construction when directed by Departmental Representative’s Representative; install permanent cores and check operation of locks.
	.6 Wiring Diagrams:
	.1 Provide any special information, voltage requirements and wiring diagrams to other trades requiring such information.


	3.3 EXAMINATION
	.1 Visit site prior to start of installation of hardware.
	.2 Visit will include examination of openings, site conditions and materials for conditions that prevent proper application of finish hardware.
	.3 Installation will imply conditions for installation acceptable hardware contractor to accept responsibility.

	3.4 FIELD QUALITY CONTROL
	.1 Hardware contractor to have a qualified AHC representative from the manufacturer/supplier on site at Substantial Completion Inspection and at commissioning of the finished hardware. Cost of the visits to be included in contract.

	3.5 ADJUSTING
	.1 Adjust door hardware, operators, closures and controls for optimum, smooth operating condition, safety and for weather tight closure.
	.2 Lubricate hardware, operating equipment and other moving parts.
	.3 Adjust door hardware to provide tight fit at contact points with frames.
	.4 Where hardware is found defective, repair or replace or correct as desired by inspection reports.

	3.6 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Clean hardware with damp rag and approved non-abrasive cleaner, and polish hardware in accordance with manufacture's instructions.
	.3 Remove protective material from hardware items where present.
	.4 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

	3.7 PROTECTION
	.1 All hardware shall be protected against damage from paint, plaster or other defacing materials. Whenever possible manufacturers protective covering when applied, shall not be removed until final project cleaning takes place. Material not protected ...

	3.8 HARDWARE GROUPS
	.1 Provide hardware as specified in the previous articles in sets according to the following groups:

	3.9 DEMONSTRATION
	.1 Keying System Setup and Cabinet:
	.1 Set up key control system with file key tags, duplicate key tags, numerical index, alphabetical index and key change index, label shields, control book and key receipt cards.
	.2 Place file keys and duplicate keys in key cabinet on their respective hooks.
	.3 Lock key cabinet and turn over key to Departmental Representative’s Representative.

	.2 Designated Staff Briefing:
	.1 Brief designated staff regarding:
	.1 Proper care, cleaning, and general maintenance of projects complete hardware.
	.2 Description, use, handling, and storage of keys.
	.3 Use, application and storage of wrenches for door closers, locksets, and fire exit hardware.


	.3 Demonstrate operation, operating components, adjustment features, and lubrication requirements.

	3.10 COMMISSIONING
	.1 Site inspection or visit at Substantial Completion and training follow up and inspection at commissioning as directed by Departmental Representative’s Representative.
	.2 Provide 10 month warranty service.



	08 80 00 Glazing__PW AM
	09 21 16 Gypsum_EW PW AM
	09 22 16 _Non- Structural Metal Stud Framing PW AM
	09 30 00 Tiling_EW AM
	09 51 00 Acoustical Ceilings_EW AM
	.1 Verify that field dimensions.
	.2 Verify that layout of hangers will not interfere with other work.
	.3 Examine substrates and structural framing to which ceilings attach or abut, with installer present, for compliance with requirements specified in this and other sections that affect ceiling installation and anchorage.
	.4 Examine areas to receive ceiling panels for conditions that will adversely affect installation. Provide written report of discrepancies.
	.5 Do not install acoustical panels and tiles until work above ceiling has been inspected by Consultant.
	.6 Beginning of installation signifies acceptance of conditions in areas to receive ceiling panels.

	09 65 19 Resilient Flooring_EW AM
	.1 Monolayer Homogenous Vinyl Sheet (VS):
	.1  2.0 mm minimum thickness sheet vinyl flooring to ASTM F1913-04
	.2 Static coefficient of friction in excess of 0.7 when tested in accordance with ASTM D2047-04.
	.3 Flexibility: will not crack or break when bent over a 6.4 mm diameter mandrel.
	.4 Static Load Limit: to ASTM F970-00.
	.5 No-wax cleaning.
	.6 Fire Resistance: ASTM E648/NFPA 253 Class 1, and tested in accordance to CAN/ULC S102.2
	.7 Floor Score Certified
	.9 Standard of Acceptance:  Gerflor Mipolam Esprit
	.1 (VS1) 5312 ‘White Pepper’
	.2 (VS2) 5320 ‘Mix Grey’
	.10 Acceptable Alternate vendors:
	.1 Polyflor
	.2 Altro
	.2 Slip Resistant Homogenous Vinyl Sheet (SRVS):
	.7 Acceptable Alternate vendors:
	.1 Polyflor
	.2 Gerflor

	.1 Rubber tile: to ASTM F1344, 900 x 900 x 3.5 mm, integral 25 mm dia. studs, 30 mm o.c., projecting 0.64 mm. Pattern and colour as selected by Departmental Representative from manufacturer's standard range.
	.2 Rubber stair tread and integral riser: to ASTM F2169, 3.5 mm, integral 25 mm dia. studs on tread,30 mm o.c., projecting 0.64 mm, 50 mm grit strip in contrasting colour. Pattern and colour as selected by Departmental Representative from manufacturer...
	.3 Adhesive for rubber stair tread: solvent-free, two component epoxy.
	.4 Primer, cement, and seam adhesive: type recommended by flooring and base manufacturer to suit substrate and installation, Ecologo certified.
	.5 Concrete floor sealer:  Type 1.
	.6 Reducing strip: same material as flooring.

	09 67 26  Epoxy Flooring_EW AM
	09 68 00 Carpet_EW AM
	09 72 16 Vinyl Wall Coverings_EW AM
	PART 1 - GENERAL
	1.1                     SUMMARY OF SECTION
	1.2                     REFERENCES
	1.3                     SUBMITTALS
	1.6                     MOCK-UP
	1.7                     DELIVERY, STORAGE, AND PROTECTION
	1.8                     ENVIRONMENTAL REQUIREMENTS

	PART 2 – PRODUCTS
	2.1                      MATERIAL
	.1 Standard of Acceptance:  Koroseal Digital Type II Wallcovering.
	.1 Substrate:  Koroseal Enigma Aluminum
	.2 Scale:  Customized to fit wall, no pattern repeat.

	.1 Standard of Acceptance:  Koroseal Digital Type II Wallcovering.
	.1 Substrate:  Matte finish to be selected from Manufacturer’s standard range
	.2 Scale:  Customized to fit wall, no pattern repeat.


	2.2 ACCESSORIES

	PART 3 - EXECUTION
	3.1                     EXAMINATION
	3.2                      PREPARATION
	3.3                      INSTALLATION
	3.4 CLEANING
	3.5 PROTECTION OF FINISHED WORK
	3.6 SCHEDULES


	09 91 00 Painting_EW AM
	.1 Exterior steel doors and frames:
	.1 EXT 5.3B - Alkyd G4 gloss level finish.

	.2 Structural Steel columns and Metal Fabrications:
	.1 EXT 5.1D - Alkyd G4 gloss level finish (over alkyd primer).

	.3 Galvanized metal:

	10 14 02 Signage_EW AM
	10 20 00 Misc Specialties_ RevisedBS
	10 21 13 Toilet Compartments_EW
	10 28 10 Toilet Accessories_EW
	10 51 13 Metal Lockers_EW
	10 55 10 Electric Handryers_EW
	12 24 13 Roller Window Shades_EW
	PART 1 - GENERAL
	1.2 SUBMITTALS
	1.6 DELIVERY, STORAGE AND HANDLING
	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.2 INSTALLATION
	3.3 ADJUSTMENT AND CLEANING
	END

	12 48 13 Entrance Floor Mats and Frames_EW
	14 54 00 Baggage Handling System PW

	Mechanical - final edits
	21 13 13 Wet Pipe Sprinkler Systems
	22 05 00 - Common Work Results For Plumbing
	22 07 20 - Thermal Insulation For Piping
	22 11 18 - Domestic Water Piping Copper
	22 13 17 - Drainage Waste and Vent Piping Cast Iron-Copper
	22 13 18 - Drainage Waste And Vent Piping-Plastic
	22 30 05 - Commercial Water Heaters
	22 42 01 - PLUMBING SPECIALTIES AND ACCESSORIES
	22 42 03 - Commercial Plumbing Fixtures
	22 47 00 - Drinking Fountains
	23 05 00 - Common Work Results For Mechanical
	23 05 05 - Installation Of Pipework
	23 05 13 - Common Motor Requirements for HVAC Equipment
	23 05 21 - Thermometers And Pressure Gauges - Piping Systems
	23 05 22 - Valves-Bronze
	23 05 23 - Valves-Cast Iron
	23 05 29 - Hangers and Supports For HVAC Piping And Equipment
	23 05 54 - Mechanical Identification
	23 05 93 - Testing Adjusting and Balancing for HVAC
	23 05 94 - Pressure Testing of Ducted Air Systems
	23 07 13 - Thermal Insulation for Ducting
	23 08 02 - Cleaning and Start Up of Mechanical Piping Systems
	23 11 13 - FACILITY FUEL-OIL PIPING
	23 13 23 - Facility Aboveground FuelOil Storage Tanks
	23 21 14 - Hydronic Specialties
	23 21 15 - Hydronic Systems-Copper
	23 21 16 - Hydronic Systems-Steel
	23 23 00 - Refrigerant Piping
	23 31 14 - Metal Ducts - Low Pressure To 500 Pa
	23 32 48 - Sound Attenuation
	23 33 00 - Air Duct Accessories
	23 33 14 - Dampers-Balancing
	23 33 15 - Dampers-Operating
	23 33 16 - Dampers - Fire And Smoke
	23 33 46 - Flexible Ducts
	23 34 00 - HVAC Fans
	23 36 00 - Air Terminal Units
	1.1        RELATED SELECTION
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 45 00 – Quality Control.
	.3 Section 01 74 21 – Construction/Demolition Waste Submittal and Disposal.
	.4 Section 01 78 00 – Closeout Submittals.
	.5 Section 23 32 48 – Acoustical Air Plenums.
	1.2  REFERENCES
	.1 American National Standards Institute (ANSI)
	.1 ANSI/AMCA 210, Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.
	.2 ANSI/NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems.

	.2 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 AHSRAE 130, Methods of Testing for Rating Ducted Air Terminal Units.

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

	.4 International Organization of Standardization (ISO)
	.1 ISO 3741, Acoustics-Determination of Sound Power Levels of Noise Sources Using Sound Pressure - Precision Methods for Reverberation Rooms.

	.5 Underwriter's Laboratories (UL)
	.1 UL 181, Factory-Made Air Ducts and Air Connectors.

	1.3  SYSTEM DESCRIPTION
	.1 Performance Requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from certified ADC (Air Diffusion Council) testing agency signifying adherence to codes and standards.

	1.4  SUBMITTALS
	.1 Product Data:
	.1 Submit manufacturer’s printed product literature, specifications and datasheet in accordance with Section 01 33 00 –Submittal Procedures.  Include product characteristics, performance criteria, and limitations.
	.1 Submit two copies of Workplace Hazardous Materials Information System (WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section 01 33 00 – Submittal Procedures.

	.2 Test data: to ANSI/AMCA 210.
	.1 Submit published test data on DIN (Direct Internal Noise), in accordance with ISO 3741 made by independent testing agency for 0, 2.5 and 6 m/s branch velocity or inlet velocity.
	.2 Sound power level with minimum inlet pressure of 0.25, 0.5, 1, and 1.5 kPa in accordance with ISO 3741 for 2nd through 7th octave band, also made by independent testing agency.
	.3 Pressure loss through silencer shall not exceed 60% of inlet velocity pressure maximum.


	.2 Shop Drawings:
	.1 Submit shop drawing in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Indicate the following:
	.1 Capacity.
	.2 Pressure drop.
	.3 Noise rating.
	.4 Leakage.
	.5 Dimensions.


	.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 – Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer’s installation instructions.

	.4 Closeout Submittals:
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 – Closeout Submittals.

	1.5  QUALITY ASSURANCE
	.1 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 29.06 – Health and Safety Requirements.
	1.6  DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.1 Deliver store and handle in accordance with Section 01 61 00 – Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 – Construction/Demolition Waste Management and Disposal.

	1.7  MAINTENANCE
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 – Closeout Submittals.
	.2 Furnish list of individual manufacturer’s recommended spare parts for equipment.  Include:
	.1 Bearings and seals.
	.2 Addresses of suppliers.
	.3 List of specialized tools necessary for adjusting, repairing or replacing.


	2.1  MANUFACTURED UNITS
	.1 Terminal units of the same type to be product of one manufacturer.
	2.2  VARIABLE AIR VOLUME BOXES
	.1 Pressure independent factory reset to air flow between minimum and maximum air volume.
	.2 Sizes, capacities, differential pressures and sound ratings: as indicated in schedule.
	.3 Differential pressure not to exceed 25 Pa at inlet air velocity of 10 m/s.
	.4 Sound ratings of assembly not to exceed 35 NC at 750 Pa. Use sound attenuator if necessary to achieve rating.
	.5 Complete with:
	.1 Operator and controller: as specified under Section 25 30 02 – EMCS:  Field Control Devices.
	.2 Sound attenuator: as indicated or as specified in Section 23 32 48 – Acoustical Air Plenums.
	.3 Reheat coil: as indicated.

	.6 Adjustable reset start point.
	.7 Operator to be factory or field mounted and calibrated where indicated.
	.1 Gauge taps for balancing with standard pressure gauge.
	.2 Controller to have adjustable flow settings.

	.8 Casing: constructed of 0.75 mm thick galvanized steel, internally lined with 25 mm, 0.7 kg density fibrous glass, to UL181 and ANSI/NFPA 90A. Mount control components inside protective metal shroud.
	.9 Damper: galvanized steel with peripheral gasket and self lubricating bearings. Air leakage past closed damper not to exceed 2% of nominal rating at 750 Pa inlet static pressure, in accordance with Air Diffusion Council test procedure.
	.10 Acceptable Product: E. H. Price, Trane, Titus, Nailor, Carrier.
	3.1  MANUFACTURER’S instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.
	3.2  INSTALLATION
	.1 Install in accordance with manufacturers recommendations.
	.2 Support independently of ductwork.
	.3 Install with at least 1000 mm of rigid inlet ducting and minimum of four duct diameters of straight inlet duct, same size as inlet.
	.4 Locate so that controls, dampers and access panels are easily accessible.
	3.3  CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
	3.4  COMMISSIONING
	.1 Commission in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements.

	23 37 13 - Diffusers Registers And Grilles
	23 37 20 - LOUVRES, INTAKES AND VENTS
	23 38 13 - Commercial Kitchen Hoods
	23 73 11 - Air Handling Units-Packaged
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal
	.3 Section 01 78 00 – Closeout Submittals.
	.4 Section 23 33 00 – Air Duct Accessories.
	.5 Section 23 33 15 – Dampers - Operating.
	.1 American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)
	.1 ANSI/ARI 430, Central Station Air Handling Units.

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

	.3 Canadian Standards Association (CSA)
	.1 CSA B52  Mechanical Refrigeration Code.

	.4 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).
	.5 American Bearing Manufacturer’s Association (ABMA)
	.1 ANSI/ABMA 9 Load Ratings and Fatique Life for Ball Bearings
	.2 ANSI/ABMA 11 Load Ratings and Fatique Life for Roller Bearings.

	.6 Air Movement and Control Association (AMCA)
	.1 AMCA 210, Laboratory Method of Testing Fans for Aerodynamic Performance Rating (ASHRAE)
	.2 AMCA 300 Reverberaut Room Method for Sound Testing of Fans.

	.7 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE).
	.1 ASHRAE 68, Laboratory Method of Testing to Determine the Sound Power in a Duct.
	.2 ANSI/ASHRAE 90.1, (I-P) Energy Standard for Buildings Except Low-Rise Residential Buildings.
	.3 ANSI/ASHRAE 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.

	.8 National Electrical Manufacturer’s Association (NEMA)
	.1 NEMA MG1 Motors and Generators
	.2 NEMA ICS 7-1 Safety Standards for Construction and Guide for Selection, Installation and Operation of Adjustable Speed Drive Systems.

	.9 Provincial Boiler, Pressure Vessel and Compressed Gas Regulations.
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate following: fan, fan curves showing point of operation, motor drive, bearings, filters, mixing box, dampers, VAV, coil, include performance data.
	.1 Provide operation and maintenance data for incorporation into manual specified in Section   01 78 00 - Closeout Submittals.
	.2 Include following: fan, bearings, motor, damper, VAV control, air volume, total cooling, sensible cooling, EDB, EWB, OAT.
	.1 Separate and recycle waste materials in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal, and with the Waste Reduction Workplan.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordanc...
	.3 Divert unused metal and wiring materials from landfill to metal recycling facility approved by Departmental Representative.
	.4 Divert unused paint material from landfill to official hazardous material collections site approved by Departmental Representative.
	.5 Do not dispose of unused paint materials into sewer systems, into lakes, streams, onto ground or in other locations where it will pose health or environmental hazard.
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Provide one spare set of filters.
	.3 Provide list of individual manufacturer's recommended spare parts for equipment such as bearings and seals, and addresses of suppliers, together with list of specialized tools necessary for adjusting, repairing or replacing, for placement into oper...
	.4 Spare filters: in addition to filters installed for startup and commissioning.  Immediately prior to acceptance by Departmental Representative, supply 1 complete set of filters for each filter unit or filter bank.
	.1 Factory assembled components to form units supplying air at designed conditions, as indicated.
	.2 Certify ratings: to ARI 430 with ARI seal.
	.3 Horizontal and vertical type, as indicated, having air tight modular components, consisting of casing, fan section with motor and drive,  filter section, dampers, bypass section, heating coil, cooling coil, , mixing box, economizer.
	.4 Acceptable Product: York, McQuay, Trane, Carrier, Engineered Air.
	.1 Galvanized or phosphate treated steel 1.6 mm thickness outer casing reinforced and braced for rigidity.
	.1 Walk-in access doors: provide access for maintenance of internal parts with wired glass 200 x 200 mm viewing port or 200mm diameter polycarbonate double porthole.
	.2 Paint steel parts, where not galvanized, with corrosion resistant paint to CGSB 1.181.
	.3 Finish structural framed units, inside and out, with rust resistant enamel to Section 09 91 23 – Exterior Painting.

	.2 Line entire casing with minimum 1 mm thick, solid galvanized, steel liner.
	.1 Construction: stainless steel, plastic or FRP, rounded corners, double wall.
	.2 Insulation: extruded foam type, minimum 13 mm thick.
	.3 Drain connection: in bottom at low point.
	.4 Installation: slope without sag minimum 1% to ensure no standing water at any time or at any point.
	.5 Dimensions: minimum 75 mm from upstream face of coil to 150 mm beyond downstream face of coil or eliminator and to include return bends and headers.
	.1 Cabinet hung or frame mounted AMCA-rated for sound and performance, centrifugal fans with backward inclined or airfoil wheels, selected to operate in stable part of performance curve and heavy duty L10 100,000 hours minimum service self aligning or...
	.1 Provide internally mounted motor as indicated complete with adjustable V-belt drive and guard.
	.2 Motor: see schedule.

	.2 Maximum sound power levels, as indicated.
	.1 Flexible connections at inlet and outlet of fan section: to Section 23 33 00 – Air Duct Accessories.
	.2 Provide vibration isolators on fan section.
	.1 Adjustable inlet vanes operated from centre mechanism linked to each damper vane or cantilevered vane mechanism as indicated.
	.1 Support vanes in self lubricated bronze bearings.
	.2 On DWDI fans interconnect vanes to operate simultaneously.
	.3 Provide locking devices for manual operation.

	.2 Variable fan width sleeve mechanism with control linkage as indicated.
	.1 For DWDI fans, provide interconnected linkage to operate simultaneously.
	.2 Provide locking devices for manual operation.

	.3 Variable speed drives as indicated:  motors to be suitable for variable speed drive.
	.1 Material to match casing. For flat plus rigid type filter arrangement.
	.1 Provide access to filter through hinged door with suitable hardware.

	.2 Provide blank-off plates and gaskets to prevent air bypass.
	.1 Material to match casing and produce uniformly mixed air temperature within plus or minus 5 oC of design across face of outlet.
	.2 Dampers:
	.1 Dampers for mixing boxes: to Section 23 33 15 - Dampers - Operating.

	.1 Capacity: see schedule.
	.2 Ratings: ARI certified.
	.3 Construction:
	.1 Casings: 1.5 mm thick galvanized sheet steel.
	.1 Supports of galvanized steel channel or double angle frames.
	.2 Blank-off plates. Insulated sandwich construction.

	.2 Direct expansion refrigerant coils:
	.1 Serpentine type, arranged to prevent trapping of oil.
	.1 Liquid distributors to ensure even distribution of liquid refrigerant to all circuits.
	.2 Silver solder or braze joints in refrigerant tubing.
	.3 Evacuate and charge coil with nitrogen and seal before sending to site.

	.2 Tubes: copper.
	.3 Fins:  aluminum, plate or spiral wound.
	.4 Headers: copper.
	.5 Pressure tests: CSA B52 and carry a Canadian Refrigeration Number. Dehydrated. Sealed with nitrogen charge.


	.1 Install units in accordance with manufacturer's instructions and as indicated.
	.2 Ensure adequate clearance for servicing and maintenance.
	.1 Install fan sheaves required for final air balance.
	.2 Install flexible connections at fan inlet and fan outlets.
	.3 Install vibration isolators.
	.1 Install deep seal P-traps and trap seal primer on drip lines.
	.1 Depth of water seal to be 1.5 times static pressure at this point.

	.1 Commission in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements one day per unit for startup and one day for commissioning.

	23 82 36 - Finned Tube Radiation Heaters
	1.1 summary
	.1 Section includes:
	.1 Base board and finned tube radiation, and cabinet convectors including installation.


	1.2 Related Sections
	.1 Section 01 33 00 – Submittal Procedures.
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal
	.3 Section 01 78 00 – Closeout Submittals.
	.4 Section 01 91 13 – General Commissioning (Cx) Requirements.

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

	.2 Hydronic Institute of Boiler and Radiator Manufacturers (IBR)
	.3 Air-Conditioning, Heating and Refrigeration Institute (AHRI)

	1.4 submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures.  Include product characteristics, performance criteria, and limitations.

	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate:
	.1 Equipment, capacity, piping, and connections.
	.2 Dimensions, internal and external construction details, recommended method of installation with proposed structural steel support, sizes and location of mounting bolt holes.
	.3 Special enclosures.


	.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.4 Closeout Submittals:
	.1 Submit maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.


	1.5 quality assurance
	.1 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements.


	1.6 delivery, storage, and handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions and Section 01 61 00 - Common Product Requirements.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.


	2.1 Capacity
	.1 As indicated, based on 77oC average water temperature, 11oC temperature drop.

	2.2 Finned Tube Radiation
	.1 Heating elements: NPS 1 1/4 sized to maintain minimum 0.9 m/s velocity, seamless copper tubing as indicated, 1.2 mm minimum wall thickness, mechanically expanded into flanged collars of evenly spaced aluminum fins, 100 x 100 mm nominal, 164 fins pe...
	.2 Element hangers: ball bearings or sliding guide rod cradle type providing unrestricted longitudinal movement on enclosure brackets. Space brackets 900 mm centres maximum.
	.3 Standard enclosures: 1.3 mm thick steel complete with components for wall-to-wall or complete with die formed end caps having no knock-outs, with inside corners, outside corners, as indicated. Provide full length channel and sealer strip at top of ...
	.4 Special enclosures: as indicated.
	.5 Dimensions for enclosures: measure site conditions. Do not scale from drawing.
	.6 Provide for noiseless expansion of all components.
	.7 Acceptable Product: Engineered Air, Trane, Slant-Fin, Rosemex, Modine, Beacon/Morris.

	3.1 manufacturer’s instructions
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

	3.2 Installation
	.1 Install in accordance with manufacturer's instructions.
	.2 Install in accordance with piping layout and reviewed shop drawings.
	.3 Provide for pipe movement during normal operation.
	.4 Maintain sufficient clearance to permit performance of service maintenance.
	.5 Check final location with Departmental Representative if different from that indicated prior to installation. Should deviations beyond allowable clearances arise, request and follow Departmental Representative’s directive.
	.6 Valves
	.1 Install valves with stems upright or horizontal unless approved otherwise.
	.2 Install isolating gate or ball valves on inlet and balancing valves on outlet of each unit as indicated

	.7 Venting:
	.1 Install screwdriver vent on cabinet convector, terminating flush with surface of cabinet.
	.2 Install automatic air vent on continuous finned tube radiation.

	.8 Clean finned tubes and comb straight.
	.9 Install flexible expansion compensators as indicated.

	3.3 Cleaning
	.1 Proceed in accordance with Section 01 71 11 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.

	3.4 commissioning
	.1 Commissioning in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements.
	END
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	Electrical - final edits.
	26 05 00 Common Work Results for Electrical  PW
	PART 1 – GENERAL
	1.1                     GENERAL
	.1 This section covers items common to all sections of Divisions 02, 26, 27 and 28.

	1.2                     ELECTRICAL WORK INCLUDED
	.1 The specification complements the drawings in describing the supply and installation of a complete electrical system.  This system shall include but not necessarily be limited to the following:
	.1 New electrical service including power feeds from the central services building and a new switchboard.
	.2 A power distribution system including 600/347 and 120/208 volt 3 phase 4 wire panel boards,
	.3 Small power system including wiring devices;
	.4 Lighting system including luminaires, including wiring;
	.5 Exit and emergency lighting including wiring;
	.6 Telephone and data system;
	.7 Fire Alarm System;
	.8 Security and access control systems;
	.9 Demolition of existing as noted.


	1.3                     CONTRACT DRAWINGS
	.1 The specification together with the drawings are intended to provide a description of a complete electrical system and therefore there shall be no omission of the items necessary or required to make a finished, workmanlike, first class installation...
	.2 Items indicated on floor plans and not on riser diagrams, or vice versa, shall be considered fully covered by both.
	.3 Runs of conduit and outlet locations indicated on the drawings are diagrammatic and exact locations must be determined by this contract as the work proceeds, with due regard to the structure and the work of other trades.  This contract shall make a...
	.4 Apparent errors or omissions shall be referred to the Architect/Engineer whose decision shall be final.
	.5 Building dimensions shall not be scaled from the electrical drawings but shall be obtained from the architectural and/or structural drawings.  Any discrepancy between the drawings and building shall be questioned before proceeding with the installa...

	1.4                     CODES AND STANDARDS
	.1 As a minimum standard perform all work in accordance with the requirements of the Provincial Department of Labour, Shared Services Canada Structured Cabling Guideline, Canadian Electrical Code C22.1-2012 Part 1, CSA Standards CAN Z32.4 and CAN Z32....
	.2 Do underground systems in accordance with CSA CAN-C22.3 No. 7-10.
	.3 Abbreviations for electrical terms:  to CSA Z85-1983.
	.4 Comply with CAN/CSA C860-11 standard for exit signs.
	.5 Comply with efficiency values as indicated in the latest version of CSA C802.2 Minimum Efficiency Values for Dry Type Transformers.  Transformers to bear label of verification agency logo near nameplate.
	.6 Comply with CSA Certification Standards and Electrical Bulletins in force at the time of tender submission.

	1.5   INSPECTIONS, PERMITS AND FEES
	.1 Obtain all inspections and permits required by all laws, ordinances, rules and regulations by the public authority having jurisdiction at the place of this building for work of this Contract, and obtain certificates of such inspections and submit s...
	.2 Electrical Permit
	.1 Submit to the Electrical Inspection Department and Supply Authority necessary number of drawings and specifications for examination and approval prior to commencement of work.
	.2 Pay associated fees.
	.3 Furnish certificates of Acceptance from Inspection Department and AHJ on completion of work.


	1.6   SHOP DRAWINGS, PRODUCT DATA AND SAMPLES
	.1 Submit shop drawings, product data and samples in accordance with Division 1.  Provide all shop drawings within 30 days after contract has been awarded.  Failure to do so will delay progress payments.
	.2 Indicate details of construction, dimensions, capacities, weights and electrical performance characteristics of equipment or material.
	.3 Where applicable, include wiring, single line and schematic diagrams.
	.4 Include wiring drawings or diagrams showing interconnection with work of other Sections.
	.5 Keep one copy of shop drawings and product data on site, available for reference at all times.

	1.7   OPERATION AND MAINTENANCE DATA
	.1 Provide operation and maintenance data for incorporation into Operation and Maintenance Manuals as specified in Division 1.
	.2 Include in the operation and maintenance data:
	.1 Details of design elements, construction features, component function, and maintenance requirements to permit effective start up, operation, maintenance, repair, modification, extension, and expansion of any portion or feature of installation.
	.2 Technical data, product data, supplemented by bulletins, component illustrations, exploded views, technical description of items and parts lists.  Advertising or sales literature not acceptable.
	.3 Wiring and schematic diagrams and performance curves.
	.4 Names and addresses of local suppliers for items included in maintenance manuals.
	.5 Copy of reviewed shop drawings.
	.6 Signed receipt for all spare parts.

	.3 Approvals:
	.1 Submit one draft of Operating and Maintenance Manual to Engineer for approval one month prior to estimated substantial completion date.  Submission of individual data will not be accepted unless so directed by Engineer.
	.2 Make any changes in submission as may be required and re-submit as directed.
	.3 Failure to do so will result in delay of progress payment.
	.4 Provide two (2) final bound copies of Operation and Maintenance Manuals to Departmental Representative and one (1) bound copy to Engineer.


	1.8   PROJECT RECORD DOCUMENTS
	.1 Provide Project Record Documents in accordance with Division 1.
	.2 Submit record drawings to Architect/Engineer showing changes of wire sizes, circuit numbering and location of raceways, fittings, fixtures, panels and equipment, and their sizes, the location of which has changed or deviated during the work.
	.3 Submit sepia or reproducible of record drawings after record drawings have been approved by the Engineer.  Originals shall be made available by the Engineer for the making of sepia or reproducible of the contract drawings.  All changes reflected on...

	1.9   MAINTENANCE MATERIAL
	.1 Provide maintenance materials in accordance with Division 1.

	1.10   CARE, OPERATION AND START UP
	.1 Instruct operating personnel in the operation, care and maintenance of the equipment.
	.2 Arrange and pay for services of the manufacturer's service engineer to supervise start-up and to check, adjust, balance and calibrate components.
	.3 Provide these services for such period, and for as many visits as necessary to put equipment in operation, and ensure that operating personnel are conversant with aspects of its care and operation.

	1.11   VOLTAGE RATINGS
	.1 Operating voltages to meet requirements of CAN3-C235.
	.2 Motors, control and distribution equipment to operate satisfactorily at 60 Hz within normal operating limits established by the above standard.  Equipment to operate in extreme operating conditions established in the above standard without damage t...

	1.12   MATERIAL AND EQUIPMENT
	.1 Provide materials and equipment in accordance with Division 1.
	.2 Equipment and materials to be C.S.A. certified, and manufactured to standard quoted.
	.3 Where there is no alternative to supplying equipment which is not C.S.A. certified, obtain special approval from C.S.A.
	.4 Factory assemble control panels and component assemblies.
	.5 For the purposes of uniformity similar materials shall be of one manufacturer (i.e. all panels; all motor control equipment; all fixtures in as much as is possible, etc.).
	.6 To avoid the possibility of the work being delayed, order all materials as soon as the shop drawings are reviewed, and report at once to the Architect/Engineer any delays in the delivery of materials which would hold up the completion of the job.

	1.13   GROUNDING
	.1 All equipment and exposed non-current carrying metal, conduits and parts shall be permanently and effectively bonded to ground to meet minimum requirements of the C.E.C. Section 10, and as indicated on the drawings and further specified.  Standards...

	1.14   ELECTRIC MOTOR, EQUIPMENT AND CONTROLS
	.1 Provide final connections to all motors, equipment, controls, etc., indicated on the drawings.  These motors, equipment, controls, etc., shall include those supplied under other sections of this specification, as well as Departmental Representative...
	.2 Supplier and installer responsibility is indicated on electrical drawings, and in this specification and related mechanical responsibility is indicated on mechanical drawings, and in the mechanical specifications.
	.3 All electrical equipment, which is supplied and installed by this Contract or other contracts, that requires wiring at or above 50V, shall be wired by this Contract in accordance with terms and regulations established by this Specification.
	.4 All electrical wiring and connections below 50V related to systems specified under other sections or contracts shall be done by their contractor in accordance with terms and regulations established by this Specification.
	.5 All electrical wiring and connections below 50V related to systems specified by Division 26 shall be done by the Division 26 Contractor.

	1.15   FINISHES
	.1 Shop finish metal enclosure surfaces by removal of rust and scale, cleaning, application of rust resistant primer inside and outside, and at least two coats of finish enamel.
	.1 Paint outdoor electrical equipment, "Equipment Green" finish to EEMAC Y1-1-1955.
	.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1-1958.

	.2 Clean and touch up surfaces of shop-painted equipment scratched or marred during shipment or installation, to match original paint.
	.3 Clean, prime and paint exposed hangers, racks, and fastenings to prevent rusting.
	.4 Where wire guards are specified in other sections, they are to be constructed of stainless steel.  Painted steel is not acceptable.

	1.16   EQUIPMENT IDENTIFICATION
	.1 All switchboards, motor control centres, starters, disconnect switches, receptacles, voice/data/CATV/multimedia outlets, dry-type transformers, control transformers, pushbuttons, timeclocks, panels, control panels, etc., shall have "Lamacoid" namep...
	.2 Install directories on the back of each door of panel boards, neatly arranged and mounted in frame under transparent cover.  Directories shall be typed and shall show system voltage, which outlets are on each circuit and any special information, su...
	.3 All sectionalising panels shall have lamacoid plates affixed adjacent to each breaker.
	.4 Size of identification shall be suitable for equipment and importance of information.
	.5 All fused disconnect switches shall have lamacoid plates identifying the equipment they feed and a separate plate indicating maximum fuse size and type.
	.6 Lettering shall be of sufficient size to be readable from normal viewing distance and the information required on the nameplates shall dictate the physical size of plates.
	.7 Nameplates shall have white lettering on black background except for equipment connected to emergency power source, which shall have white lettering on red background.
	.8 All transformers to have lamacoid plates identifying source of primary feeder and secondary equipment which it feeds plus distribution designation lettering and/or numbers.
	.9 All "D" and "E" boxes 200mm x 200mm x 100mm or larger and "C" and "T" cabinets shall have lamacoid plates affixed indicating voltages and/or systems housed within.
	.10 Nameplates:
	.1 Lamicoid 3mm thick plastic engraving sheet on metal surfaces, 1.5mm where not applied to metals.

	.11 Labels:
	.1 Embossed plastic labels with 6.5mm high letters unless specified otherwise.

	.12 Wording on nameplates and labels to be approved by the Engineer prior to manufacture.
	.13 Allow for average of forty (40) letters per nameplate and label.
	.14 Identification to be English.

	1.17   WIRING IDENTIFICATION
	.1 Conductor insulation shall be colour coded as follows:
	.2 For conductors exceeding sizes as described above, identification of wiring with approved coloured plastic tapes shall be acceptable. Attach to both ends of all conductor runs a minimum of 12” from terminations, and in all junction and/or pull boxes.
	.3 Maintain phase sequence and colour coding throughout.
	.4 Colour code shall be as per Section 26 05 21 2.1.1.
	.5 Use color coded wires in branch circuit wiring, systems wiring and communication cables.

	1.18   CONDUIT, CABLE AND JUNCTION/PULLBOX  IDENTIFICATION
	.1 Identify all conduit fittings and junction/pull boxes along with their covers with colours as described below. Boxes shall be coloured both inside and out where one colour is required, and inside only where two are required. Metal coverplates shall...
	.2 System     Colour

	1.19   WIRING TERMINATION
	.1 Lugs, terminals, screws used for termination of wiring to be suitable for either copper or aluminum conductors as indicated.

	1.20   MANUFACTURERS’ AND CSA LABELS
	.1 Manufacturers’ and CSA labels shall be visible and legible after equipment is installed.

	1.21   WARNING SIGNS
	.1 Provide warning signs, as specified and/or to meet the requirements of the Department of Labour Inspection Department.
	.2 Use decal signs, minimum 175mm x 250mm size.

	1.22   SINGLE LINE DIAGRAMS
	.1 Provide a framed single line diagram under Plexiglas as follows:
	.1 Fire Alarm System Riser;
	.2 Security System Riser including CCTV;
	.3 Access Control System Riser;
	.4 Power distribution system riser;
	.5 Structured Cabling System Riser.


	1.23   LOCATION OF OUTLETS
	.1 Locate outlets in accordance with Division 1.
	.2 Do not install outlets back-to-back in wall; allow minimum 150mm horizontal clearance between boxes.
	.3 Change location of outlets at no extra cost or credit providing distance does not exceed 3 metres and information is given before installation.
	.4 Locate light switches on latch side of doors and safety switches in mechanical rooms on latch side of door where possible.
	.5 Coordinate on site the location of outlets with respect to counters, heating cabinets, etc., before work is to start.
	.6 All outlets to have brushed stainless steel coverplates regardless of the system involved, includes light switches, receptacles, communication outlets and etc.

	1.24   MOUNTING HEIGHTS
	.1 Mounting heights of equipment is from finished floor to centre line of equipment unless specified or indicated otherwise.
	.2 If mounting height of equipment is not indicated verify before proceeding with installation.
	.3 Install electrical equipment at the following heights unless indicated otherwise.
	.1 Local switches, to switch: 1200mm
	.2 Wall receptacles:
	.1 General: 400mm
	.2 Above top of continuous baseboard heater: 200mm
	.3 Above top of counters or splash back: 375mm
	.4 In mechanical rooms: 1200mm

	.3 Panelboards: as required by code or as indicated
	.4 Data/Telephone outlets: 400mm
	.5 Pay phone: 1500mm
	.6 End of line resistor: 2100mm
	.7 Motor starters, disconnect, etc.: 1500mm
	.8 Luminaires: as indicated on drawings
	.9 Fire alarm pull stations: 1200mm
	.10 Fire alarm bells: 2100mm
	.11 Unit emergency lighting equipment: 2100mm


	1.25   PROTECTION
	.1 Protect exposed live equipment during construction for personnel safety.
	.2 Shield and mark live parts "LIVE 120 VOLTS" or with appropriate voltage in English.
	.3 Arrange for installation of temporary doors for rooms containing electrical distribution equipment.  Keep these doors locked except when under direct supervision of electrician.

	1.26   LOAD BALANCE
	.1 Balance all phase currents of transformers, main switchboard, distribution Panel boards, etc., and where applicable, adjust transformer taps to obtain within 2% of the rated voltage of the load being supplied.  Make adjustments and/or increase cond...
	.2 Submit to Engineer, at completion of work, a report listing the voltage, phase and neutral currents on the switchboard, Panel boards and dry-type transformers, operating under normal load. On the report also state hour and date on which each load w...

	1.27   CONDUIT AND CABLE INSTALLATION
	.1 Install conduit, and sleeves, prior to pouring of concrete.  Sleeves through concrete shall be constructed of sheet metal, sized for free passage of conduit, and protruding 50mm.
	.2 Install cables, conduits, and fittings to be embedded neatly and close to building structure so furring can be kept to minimum.

	1.28   FIRESTOPPING AND SMOKE SEALS
	.1 All fire stopping and smoke seals required to properly accommodate the work of this Division shall be the financial responsibility of Division 26, and carried out by trades to the applicable ULC approved system of one of the approved Manufacturers ...
	.2 Refer to architectural drawings for locations of assemblies and refer to Division 1 for firestopping details and procedures.

	1.29   TESTS
	.1 Conduct and pay for tests of the following:
	.1 Power distribution system including phasing, voltage, grounding and load balancing.
	.2 Circuits originating from branch distribution panels.
	.3 Lighting and its controls.
	.4 Motors and associated control equipment including sequenced operation of systems where applicable.
	.5 Polarity check on receptacles.
	.6 Structured cabling system.
	.7 Fire Alarm system.
	.8 Security System
	.9 Emergency Lighting System
	.10 Exit Signage
	.11 Access Control System

	.2 Furnish manufacturer's certificate or letter confirming that entire installation as it pertains to each system has been installed to manufacturers’ instructions.
	.3 Carry out tests in presence of Architect and/or Engineer.  Notify Architect and/or Engineer seven (7) days in advance of time testing will take place.
	.4 Provide instruments, meters, equipment and personnel required to conduct tests during and at conclusion of project.
	.5 The Architect and/or Engineer reserves the right to use any piece of electrical equipment, device, or material installed under this contract for such reasonable lengths of time and at such times as he may require in order to make a complete and tho...
	.6 Such tests shall not be construed as acceptance of any part of the work.
	.7 Submit test results for Architect's and/or Engineer's review.

	1.30   INSULATION RESISTANCE TESTING
	.1 Test all wiring, included in the work to ensure that there are no shorts and/or grounds are present on phase conductors for feeders or branch circuits and that insulation values are as required by the Canadian Electrical Code.
	.2 All testing of conductors to be done prior to energization of conductors with 600 volt and 1000 volt meggers as required by the Canadian Electrical Code.
	.3 Capacitive leakage testing of all phases and neutral feeder conductors at various system originating points, are to be recorded for each individual feeder with test results to be submitted to Architect and/or Engineer for approval.
	.4 Systems to be tested for capacitive leakage are as follows: 120/208V/3PH/4W.
	.5 Check resistance to ground before energizing.  Ensure resistance to ground is not less than 50 megohms.
	.6 Submit test results for Architect's and/or Engineer's review.  Test results shall include time of test, feeder tested, and instrument readings.

	1.31   COORDINATION OF PROTECTIVE DEVICES
	.1 Ensure circuit protective devices such as over-current trips, relays, fuses, are installed to values and settings as indicated.

	1.32   CLEANING
	.1 Do final cleaning in accordance with Division 1.
	.2 At time of final cleaning, clean lighting reflectors, lenses and other lighting surfaces that have been exposed to construction dust and dirt.
	.3 On completion of work, remove debris resulting from work of this Division and leave the site neat and tidy.  Equipment shall be checked for proper fitting and alignment, adjusted, cleaned, repainted where necessary, and left in first class condition.
	.4 This section shall be responsible for the removal of spatters, droppings, soil, labels, and debris from finished surfaces and from surfaces to receive finishes, before the set up.  Work and adjacent finished work shall be left in new condition.
	.5 Only cleaning materials which are recommended for the purpose by both the manufacturer of the surface to be cleaned and of the cleaning material shall be used.
	.6 Immediately before and during finishing work shall be made "broom clean".  Interior areas shall be "vacuum cleaned" immediately before finish painting commences.
	.7 Material at site cannot be burned or buried except where approved by Architect and/or Engineer. Removal shall be as often as required to avoid accumulation in order to ensure site is maintained clean.
	.8 Volatile fluid wastes cannot be disposed of in storm or sanitary sewers or in open drain courses.
	.9 Lowering of materials shall be controlled and shall not be dropped or thrown from stories above grade.

	1.33   COORDINATION
	.1 Cooperate and investigate with other trades to make maximum use of the spaces.  Avoid conflicts with pipes, ducts, etc. Prepare shop drawings indicating the route of main conduits and ducts for submission to the Architect and/or Engineer for approval.
	.2 Cooperate with other trades on the site and carry out the work, in such a way, as not to hinder or hold up the work of other trades.
	.3 Consult with other trades, where their respective installations conflict and re-route conduits, ducts, outlets, equipment, etc., as required, subject to the approval of the Architect and/or Engineer.
	.4 Obtain from the mechanical and other trades complete detailed wiring diagrams of equipment requiring connections and be responsible for pointing out any discrepancies or the reason why they cannot be adhered to.
	.5 Locate all light fixtures, speakers, smoke detectors, etc. using Architect's reflected ceiling plan as a guide.

	1.34   SUPERVISION
	.1 Provide supervision and sufficiently qualified foreman for work of this Contract to ensure that the work proceeds in proper and efficient manner to its completion.  If in the opinion of the Architect and or Engineer, such personnel are not competen...

	1.35   ELECTRICAL ROOM LAYOUTS
	.1 Refer to drawings for layout of electrical rooms; these drawings indicate the suggested arrangement of equipment in the various electrical rooms.  After ordering equipment, the Electrical Contractor should verify dimensions of equipment on shop dra...

	1.36   ACCESS DOORS
	.1 This section to supply access doors for furred ceilings or spaces for servicing equipment and accessories or for inspection of safety, operating or fire devices for installation under Contractor responsible for erecting walls or ceilings. Provide U...
	.2 Access doors shall be flush mounted size 300 x 300mm for hand entry or 600 x 600mm for body entry as required. Doors shall open 180 degrees and have rounded safety corners, concealed hinges, screwdriver latches anchor straps and steel shall be prim...
	.3 Provide stainless steel access doors for tiled, marble or terrazzo surfaces or special surfaces.
	.4 Provide cam type locking devices with hand or key lock when located in public corridors and washrooms complete with master keys.
	.5 Acceptable Product: Zurn, Enpoco, Williams WB.

	1.37   UTILITY SERVICES
	.1 Division 26 Contractor is financially responsible to provide complete electrical, telephone and computer systems as specified including all necessary equipment and connections to the selected power Utility and telecommunication Utility infrastructu...

	1.38   SPRAY FIRE PROOFING
	.1 Spray fireproofing will be installed on the underside of roof deck, joists, beams and columns above the finished ceilings or on the open penthouse steel. This Contractor is to install all conduits, boxes, etc., as required prior to spray applicatio...

	1.39   SPRINKLER PROOF HOODS
	.1 All distribution equipment with ventilated enclosures (Switchboards, MCC’s, transformers, panel boards, relay panels and etc.) located in the building shall be protected from the direct spray from sprinkler heads to the satisfaction of the Inspecti...
	.2 Distribution conduits entering or exiting the equipment enclosures equipped with sprinkler hoods shall be installed with rain tight EMT connectors equipped with O-rings.

	1.40   CONCRETE HOUSE KEEPING PADS
	.1 Not Applicable..



	26 05 04 Fire Stopping PW
	26 05 20 Wire and Box Connectors (0-1000V)KW
	PART 1 - general
	1.1 Reference Standards
	.1 CSA C22.2 No. 18 - Clamps and connectors.
	.2 CSA C22.2 No. 65 Wire Connectors.

	1.2 Related Work
	.1 Not Applicable

	1.3 Shop Drawings and Product Data
	.1 Not Applicable

	1.4 Operation and Maintenance Data
	.1 Not Applicable


	PART 2 - PRODUCTS
	2.1 Materials
	.1 All connections shall be made electrically and mechanically secure.  Sizes of connectors shall be according to manufacturer's recommendations for each size and combination of wires.
	.2 Joints required in branch wiring #10 AWG and smaller shall be made using fixture twist-on type connectors with current carrying parts made of copper.
	.1 Standard of Acceptance: Marrette #31, #33 or #35 as required.

	.3 Joints for wiring #8 AWG and larger shall be made using pressure type colour keyed compression connectors with current carrying parts made of copper using compression tools. A first layer of tape shall be compound type followed by a layer of Scotch...
	.1 Standard of Acceptance: 54000 series.

	.4 Bushing stud connectors are not acceptable.
	.5 Clamps or connectors for armoured cable and flexible conduit as required.


	PART 3 - EXECUTION
	3.1 Installation
	.1 Remove insulation carefully from ends of conductors and:
	.1 Install mechanical pressure type connectors and tighten screws with appropriate compression tool recommended by manufacturer.  Installation shall meet secureness tests in accordance with CSA C22.2 No. 65.
	.2 Install fixture type connectors and tighten with pliers or appropriate tool. Finger-tightening alone is not acceptable. Replace insulating cap.

	.2 All connections shall be made electrically and mechanically secure.  Sizes of connectors shall be according to manufacturer's recommendations for each wire size and combination of wires.  Twist wires together before installing connectors.  All stra...



	26 05 21 Wires and Cables 0-1000V PW
	PART 1- general
	1.1                     Reference Standards
	.1 CSA C22.2 No. 38 - Thermoset insulated Wires and Cables.
	.2 CSA C22.2 No. 51 -  Armoured cables.
	.3 Wire and cable shall conform to the latest specification of the Canadian Standards Association (CSA), Electrical and Electronic Manufacturers Association of Canada (EEMAC), the Insulated Power Cable Engineers Association (IPCEA), and the American S...

	1.2                     Related Work
	.1 Not Applicable

	1.3                     Shop Drawings and Product Data
	.1 Submit product data in accordance with Division 1.

	1.4   Operation and Maintenance Data
	.1 Not Applicable


	PART 2 - PRODUCTS
	2.1                    Building Wires
	.1 Conductors:  Copper, soft drawn stranded, at least 98% conductivity for #12 AWG and larger. Insulation shall be chemically cross-linked thermosetting polyethylene rated 600 volts on all RW90 conductors and 1000 volts for RWU-90 for incoming service...

	2.2                    Control Cables
	.1 600 V Type:  2 stranded copper conductors, 95% conductivity, full size AWG gauge, sizes as indicated with PVC insulation Type TW with shielding of magnetic tape wire braid over each pair of conductors and overall covering of thermoplastic jacket.  ...

	2.3                     Armoured Cables
	.1 Conductors:  insulated, copper, size as indicated.
	.2 Type:  AC90.
	.3 Armour:  interlocking type fabricated from aluminum strip.
	.4 Connectors:  to manufacturer's recommendations.

	2.4   System Wiring
	.1 Wiring for auxiliary systems will be as indicated in specification or on drawings and/or as recommended by Manufacturer of the system.

	2.5                     Manufacturers
	.1 Standard of Acceptance: Nexans or approved equal.


	PART 3 - EXECUTION
	3.1   Installation of Building Wires
	.1 Install all building wiring as follows:
	.1 In conduit systems in accordance with Section 26 05 34.


	3.2   Installation of Control Cables
	.1 Install control cables in EMT conduit complete with all associated steel connectors and couplings where run on surfaces of walls or open ceilings. Conduits shall be extended to within 760mm of all devices associated with the piece of equipment whic...
	.2 EMT type conduit wall-stub c/w flush installed device box shall be located in all partitions to accommodate wiring between the device and the accessible ceiling space.
	.3 EMT connectors complete with nylon insulated throat or threaded type bushing shall be installed on end of EMT stubs where they protrude through the wall above, and within finished accessible ceilings. CSA approved EMT plastic end cap bushings may a...
	.4 All EMT conduit stubs shall be bonded to ground as required by CEC.
	.5 Control cable shields, if applicable, shall be bonded to ground.

	3.3   Installation of Armoured Cables
	.1 Group cables wherever possible.
	.2 Flexible type conduit c/w RW90 conductors sized as noted and/or flexible armoured cable AC90 (BX) complete with separate grounding conductor.
	.3 “Fixture drop” is defined as that portion of AC90 cable or flexible conduit being used to make the final connection between the accessible type junction or outlet box located in ceiling space and its respective luminaire.
	.4 Flexible type conduit c/w RW90 conductors sized as noted and/or flexible armoured cable AC90 (BX) complete with separate grounding conductor.
	.5 AC-90 cable or RW90 in flex is to be used for branch circuit wiring drops from ceiling junction boxes to light fixtures, receptacles and other equipment requiring power in the same room only unless otherwise noted on the drawings. AC 90 (BX) cable ...
	.6 All flex c/w RW90 or AC-90 cables used for fixture drops shall be secured within 300mm of the junction box.
	.7 Where application of AC-90 cables and/or other types of pliable cables are to be used, they shall be installed parallel or perpendicular to the building lines unless otherwise noted.
	.8 Support and securing of type AC-90 cables shall not be derived from either suspended ceiling support wires or directly laying atop of the ceiling grid system.

	3.4   Installation - General
	.1 Where pulling wires and cables, the use of an approved lubricant only will be permitted. No wires or cables shall be pulled in conduits until such conduits are free from moisture and in no case shall wires be pulled until approval of the Architect ...
	.2 All stranded conductors prior to terminating under device bolts such as circuit breakers, light switches, receptacles, etc., to be twisted together to form a single conductor to ensure a reliable mechanical connection.
	.3 All branch circuits are to utilize conduit pathways for home runs to each room or area, including rooms in which the panel is located. Where the branch circuit has multiple splices and/ or drop offs to multiple rooms, the use of AC90 for the drop o...
	.4 "Labelling" of all branch circuit wiring including phase conductors, neutrals, grounding and/or bonding conductors to be done on both ends of all circuit wires plus in any junction and/or pull boxes located in between using "Panduit" write-on, self...
	.5 The following wiring methods are designed to enhance the ability to perform capacitive leakage tests:
	.1 All circuit conductors are to be individually tie wrapped to their corresponding labelled neutral conductor in all panelboards, pullboxes and junction boxes.  Enough slack conductor length should be left to enable the ability to clamp the ground de...
	.2 The tie wrapping of the neutral with its respective phase conductors is to be made at the closest point of entry into panelboards, pullboxes and junction boxes.
	.3 The main switchboard, CDP's, panelboards, MCC's etc, are to have their respective feeder phase and neutral conductors tie-wrapped together and enough slack conductor length to enable the ability to clamp the ground detector around each set of feede...
	.4 After all electrical wiring has been completed by the Electrical Sub-Contractor, he is to test the grounded electrical distribution system to ensure there are not ground shorts and capacitive leakage in the system.
	.5 All feeders or branch circuits which do not have neutral conductors are to have their respective phase conductors tie-wrapped together in accordance to the methods described previously.
	.6 Run all circuits so that the voltage drop in no case exceeds 3% of the line volts. The neutral wire, wherever it is run, shall be continuous with no fuses, switches, or breaks of any kind.
	.7 For 15 amp, 120 volt circuits the following table shall be used to determine the minimum conductor sizes required to compensate for voltage drop. In no case does this table allow a reduction in conductor size from that shown on the drawings or as s...
	.8 Find below the branch circuit maximum lengths (120 volt one way length from panelboard to load including vertical drops. Voltage drop shall not exceed 3% in any instance.
	.1 From 0.3m to 24m #12 Wire
	.2 From 24m to 37m #10 Wire
	.3 From  37m to 55m #8 Wire

	.9 Increased wire sizes where required shall not be decreased in size in any portion of length of run between panelboard and the wiring device itself.
	.10 All wiring shall be color coded as per Code requirements and/or as specified herein.




	26 05 28 Grounding Secondary PW
	Part 1 -  general
	1.1                     Reference Standards
	.1 CSA C22.2 No. 41 - Grounding and Bonding Equipment.

	1.2                     Related Work
	.1 Electrical General Instructions: Section 26 05 00
	.2 Wires and Cables, 0 to 1000V: Section 26 05 21

	1.3                     Shop Drawings and Product Data
	.1 Not Applicable

	1.4   Operation and Maintenance Data
	.1 Not Applicable


	PART 2 - PRODUCTS
	2.1   Equipment
	.1 Clamps for grounding of conductor, size as required to electrically conductive ground rods.
	.2 System and circuit, equipment, grounding conductors, bare stranded copper, un-tinned, soft annealed, un-armoured, size as indicated.
	.3 Insulated grounding conductors to Section 26 05 21.
	.4 Non-corroding accessories necessary for grounding system, type, size, material as indicated, including but not necessarily limited to:
	.1 Grounding and bonding bushings.
	.2 Protective type clamps.
	.3 Bolted type conductor connectors.
	.4 Thermit welded type conductor connectors.
	.5 Bonding jumpers, straps.
	.6 Pressure wire connectors.


	2.2   Manufacturers
	.1 Standard of Acceptance: Thomas & Betts.
	.2 Other approved manufacturers: Burndy, McGraw Edison.


	PART 3 - EXECUTION
	3.1   Installation General
	.1 Install complete permanent, continuous, system and circuit, equipment, grounding systems including, electrodes, conductors, connectors, busbars, accessories, as indicated, to conform to requirements of Engineer, and local authority having jurisdict...
	.2 The main incoming ground conductor shall run unbroken to the main electrical service entrance overcurrent device ground bus and then to the wall mounted ground bus.
	.3 All conduits for all electrical systems shall contain a minimum # 14 AWG copper bond wire. Wire size shall be increased as required by Table 16 of the CEC or as otherwise noted.
	.4 Bonding jumpers are permitted for conduit stubbed into a T-bar ceiling. All metallic conduit stubs shall be bonded regardless of length.
	.5 Install connectors in accordance with manufacturer's instructions.
	.6 Protect exposed grounding conductors from mechanical injury.
	.7 Make buried connections, and connections to electrodes, using compression type connectors.
	.8 Use mechanical connectors for grounding connections to equipment provided with lugs as follows:
	.9 Soldered joints are not permitted.
	.10 Install bonding wire for flexible conduit, connected at both ends to grounding bushing, solderless lug, clamp or cup washer and screw. Neatly cleat bonding wire to exterior of flexible conduit.
	.11 Make grounding connections in radial configuration only, with connections terminating at single grounding point. Avoid loop connections.
	.12 Bond single conductor, metallic armoured cables to cabinet at supply end, and provide non-metallic entry plate at load end.
	.13 Connect building structural steel to ground by welding copper to the steel near service entrance.

	3.2                     System and Circuit Grounding
	.1 Install system and circuit grounding connections to the neutral of the 347/600V systems as required.
	.2 All cables, feeders and branch circuit conductors installed in conduit shall be complete with a separate minimum size #14AWG solid copper bond/ground wire as follows:
	.1 Where bond wire sizes larger than #14AWG are required, they shall be increased as required by the Canadian Electrical Code Table 16 or as noted otherwise;
	.2 #14AWG and larger size bond or ground conductors shall be of soft drawn stranded copper of 98% conductivity, and of full size and AWG gauge;
	.3 Size of ground/bond conductors shall be based upon Table 16 of the Canadian Electrical Code;
	.4 Minimum size #14AWG solid green insulated conductors are acceptable for bonding purposes associated with various other systems rated at 50 volts or less.


	3.3                     Equipment BONDING
	.1 Install bonding connections to typical equipment included in, but not necessarily limited to following list: Service equipment, transformers, switchgear, duct systems, frames of motors, motor control centres, starters, control panels, building stee...

	3.4   Communication Systems
	.1 Install bonding connections for telephone, fire alarm, intercommunication systems as follows and as shown on drawings:
	.1 Telephone system: make telephone grounding system in accordance with telephone company's requirements.
	.2 Fire alarm, intercommunication systems as required.


	3.5   Tests
	.1 Perform tests in accordance with Section 26 05 00.
	.2 Perform ground continuity and resistance tests using method appropriate to site conditions and to approval of Engineer and local authority having jurisdiction over installation.
	.3 Perform tests before energizing electrical system.
	.4 Submit test results for Engineer's review.



	26 05 29 Fastenings and Supports for Electrical Systems PW
	PART 1 -  general
	1.1                     Reference Standards
	.1 Not Applicable

	1.2                     Related Work
	.1 Common Work Results Electrical:  Section 26 05 00

	1.3                     Shop Drawings and Product Data
	.1 Submit shop drawings and product data in accordance with Division 1.

	1.4   Operation and Maintenance Data
	.1 Not Applicable


	PART 2 - PRODUCTS
	2.1                     Support Devices
	.1 U shape, size 41mm x 41mm, 2.5mm thick, surface mounted or suspended as required.
	.2 Supply and install all necessary inserts, rods, channels, brackets, etc., to form a support system capable of carrying at least twice the weight of the equipment supported.
	.3 In concrete, use cast-in threaded inserts wherever possible.  Should additional inserts be required use a "red head" type of insert capable of carrying at least 45 kgs.
	.4 All hanger rods shall be 10mm diameter continuous threaded rod cut to required lengths. Cut off excess to within 13mm of bottom of channel.
	.5 All conduits not installed on Unistrut or approved equal type support channels to be supported as follows:
	.1 13mm up to and including 35mm conduits - one hole steel straps.
	.2 41mm and larger sizes - two hole steel straps.

	.7 Beam clamps to secure conduit to exposed steel work.
	.9 All trays, wireways, and multiple conduits, shall be supported by a steel channel support system with all components, hangers, wall supports, cable clamps, etc., specifically manufactured and approved for their application.
	.10 Fastening devices for cabinets, boxes, supports, etc., shall be nut and bolt, ramset, expansion shields, wedge anchors, or toggle bolts, size and number to suit the application or as detailed on the drawings.  Toggle bolts shall not be used in gyp...
	.11 Fastening devices for outlet boxes shall be nut and bolt, ramset, expansion shields, wedge anchors or caddy clips, size and number to suit the application or as detailed on the drawings.

	2.2                     Manufacturers
	.1 Standard of Acceptance: Burndy.
	.2 Other approved manufacturers: Erico, Electrovert, Pursley, Unistrut.


	PART 3 -  EXECUTION
	3.1   Installation
	.1 Secure equipment to hollow or solid masonry tile and plaster surfaces with lead anchors.
	.2 Secure equipment to poured concrete with expandable inserts.
	.3 Secure equipment to hollow masonry wall, or suspended ceilings with toggle bolts.
	.4 Secure surface mounted equipment with twist clip fasteners to inverted T bar ceilings.  Ensure that T-bars are adequately supported to carry weight of equipment specified before installation.
	.5 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps designed as accessories to basic channel members.
	.6 Suspended support systems.
	.1 Support individual cable or conduit runs with 10mm dia threaded rods and spring clips.
	.2 Support 2 or more cables or conduits on channels supported by 10mm dia threaded rod hangers where direct fastening to building construction is impractical.

	.7 For surface mounting of two or more conduits use channels at 1.5m on center spacing.
	.8 Provide metal brackets, frames, hangers, clamps and related types of support structures where indicated or as required to support conduit and cable runs.
	.9 Ensure adequate support for raceways and cables dropped vertically to equipment where there is no wall support.
	.10 Do not use wire lashing or perforated strap to support or secure raceways or cables.
	.11 Do not use supports or equipment installed for other trades for conduit or cable support except with permission of other trade and approval of Engineer.
	.12 Install fastenings and supports as required for each type of equipment cables and conduits, and in accordance with manufacturer's installation recommendations.
	.13 Coordinate the location of any insert to miss concrete reinforcement and obtain approval of Architect and/or Engineer prior to installing.
	.14 Secure all equipment in a manner so as not to distort or cause undue stress on any components.
	.15 Support of any equipment shall not rely on the strength of plaster or gypsum board construction.
	END OF SECTION



	26 05 31 Splitter, Junction, Pull Boxes and Cabinets PW
	PART 1 - general
	1.1                     REFERENCE STANDARDS
	.1 CSA C22.2 No. 40 -  Junction and pull boxes.

	1.2                    Related Work
	.1  Not Applicable

	1.3                     Shop Drawings and Product Data
	.1         Submit shop drawings and products data for splitters and cabinets in accordance with                   Division 1.

	1.4                 Operation and Maintenance Data
	.1  Not Applicable


	PART 2 -  PRODUCTS
	2.1   Junction and Pull Boxes
	.1 Pull and junction boxes, where larger than standard switch boxes, shall be sized according to C.E.C. Section 12-3038.
	.2 Welded steel construction with screw-on flat covers for surface mounting.
	.3 Covers with 25mm minimum extension all around, for flush-mounted pull and junction boxes.

	2.2   Cabinets
	.1 Cabinets shall be steel fabricated to CSA and EEMAC Standards with baked enamel finish.  Cabinets shall be EEMAC Standard Types "E" or "T" as indicated on the drawings.
	.1 Type E:  sheet steel, hinged door and return flange overlapping sides, handle, lock and catch, for surface mounting.
	.2 Type T: sheet steel cabinet, with hinged door, latch, lock, 2 keys, containing 19mm plywood backboard for surface or flush mounting as indicated.


	2.3                      Manufacturers
	.1  Standard of Acceptance: Bel
	.2  Other approved manufactures: Hammond, Hoffman.


	PART 3 - EXECUTION
	3.1   Junction, Pull Boxes and Cabinets
	.1  Install pull boxes in inconspicuous but accessible locations.
	.2  Mount cabinets with top not higher than 2000mm above finished floor.
	.3  Install terminal block as indicated in Type "T" cabinets.
	.4 Only main junction and pull boxes are indicated.  Install pull boxes so as not to exceed 1000 ft. of conduit run between pull boxes.
	.5 In no case shall a pull or junction box be installed in a ceiling space that is not considered accessible unless provision is made for access to the box as approved by Architect and/or Engineer.  Boxes and plates exposed to view and in suspended ce...
	.6 Tiles or access hatches or doors for locating boxes shall be identified with approved type locating indicators and not tacks.
	.7 Coverplates for junction and/or pull boxes located above concealed accessible ceilings housing branch circuits for 208/120V/4 wire systems to have branch circuit breaker numbers neatly identified on plate, felt marker will suffice, boxes housing 5 ...
	.8 All branch conductors to be identified in all junction and/or pull boxes with "Panduit" write-on, self-laminating label Nos. PLD-1 and PLD-2 as required or approved equal by Thomas & Betts.
	.9 All junction boxes containing six or more branch circuits shall be installed in type "E" box c/w terminal strip.  Minimum size of box to be 300mm x 300mm x 100mm.
	.10 Terminal strip(s) to be large enough to terminate all phase, neutral and bonding conductors as required plus size spare terminals.
	.11 All "E" box coverplates to have "Lamicoid" nameplates identifying designated panel letter and/or number affixed via pop rivet method.
	.12 All pull and junction boxes 150mm x 150mm and larger having auxiliary systems housed within shall be identified with "Lamicoid" nameplates permanently affixed.

	3.2   Identification
	.1  Provide equipment identification in accordance with Section 26 05 00.
	.2  Install size 2 identification labels indicating system name, voltage, and phase.



	26 05 32 Outlet Boxes, Conduit Boxes and Fittings PW
	PART 1 - general
	1.1                     Reference Standards
	.1 CSA C22.2 No. 18 - Outlet boxes, conduit boxes and fittings.

	1.2                     Related Work
	.1  Not Applicable

	1.3   Shop Drawings and Product Data
	.1  Not Applicable

	1.4                     Operation and Maintenance Manual
	.1  Not Applicable


	PART 2 - PRODUCTS
	2.1                     Outlet and Conduit Boxes General
	.1  Size boxes in accordance with Canadian Electrical Code, Part 1.
	.2 100mm square or larger outlet boxes as required for special devices.
	.3 Gang boxes where wiring devices are grouped.
	.4 Blank cover plates for boxes without wiring devices.
	.5 Combination boxes with CSA approved barriers where outlets for more than one system are grouped.
	.6 Outlet boxes for concealed use in frame construction shall be sectional, galvanized, pressed steel; these shall be restricted for use with flexible conduit AC-90 cable (where indicated) or other pliable type cable.  The installation of any type of ...

	2.2                     Sheet Steel Outlet Boxes
	.1 Electro-galvanized steel single and multi-gang flush device boxes for flush installation, minimum size 75 x 50 x 63mm or as indicated with a minimum volume of 262,192 cu. Mm (similar to Iberville # BC-3104-LSSAX).  100mm (4 inch) square outlet box...
	.2  100 mm square or octagonal outlet boxes for lighting fixtures.
	.3 100mm square outlet boxes with extension and plaster rings for flush mounting special devices in finished plaster or tile walls.

	2.3                     Masonry Boxes
	.1 Electro-galvanized steel masonry boxes single and multi gang for devices flush mounted in exposed block walls and where indicated.
	.2 Provide a 2-gang deep masonry outlet box for al multimedia outlets, c/w stainless steel cover plates.  Minimum dimensions are as follows:  95mm X 96mm X89mm deep.  Install Caddy RBS Type mounting bracket.

	2.4               Concrete Boxes
	.1 Electro-galvanized sheet steel concrete boxes for flush mounting in concrete with matching extension and plaster rings as required.
	.2 Where wire fill dictates larger boxes than single gang outlets, use suitable sized square boxes, with raised "tile ring" style extension.

	2.5   Conduit boxes
	.1 Cast FS Aluminum boxes with factory-threaded hubs and mounting feet for surface wiring of switches and receptacles.
	.2  Metal type “FS” device plates to be used on all type “FS” boxes unless noted otherwise.

	2.6   Rigid Conduit Boxes
	.1 Cast FS or FD feraloy rigid conduit boxes with factory-threaded hubs and mounting feet for surface wiring where rigid conduit other than "EMT" is used.

	2.7   Multi-Outlet Boxes
	.1 Electro-galvanized steel barrier pre-ganged multi-outlet boxes for devices with different sources of voltage in the same box.
	.2 The barrier of sheet steel shall not be less than (No. 16 MSG) thick used to divide the space into separate compartments for the conductors of each system. The barrier shall be fastened rigidly to the box.

	2.8                     Fittings - General
	.1  Bushing and connectors with nylon insulated throats.
	.2  Knock-out fillers to prevent entry of foreign materials.
	.3  Conduit outlet bodies for conduit up to 32mm and pull boxes for larger conduits.
	.4  Double locknuts and insulated bushings on sheet metal boxes.

	2.9   Conduit Supports
	.1 In steel stud framing construction provide for boxes a metal stud clip (Caddy MSF) and a far side support (Caddy 766) or a separate quick mount support (Caddy "H" Series).
	.2 Use adjustable screws gun brackets (caddy "TS" series) where box requires mounting between steel studs.
	.3  Other support systems will be accepted only after review by Engineer.


	PART 3 -  EXECUTION
	3.1   Installation
	.1  Support boxes independently of connecting conduits.
	.2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of construction material. Remove filling material at completion of project.
	.3 For flush installations mount outlets flush with finished wall using plaster rings to permit wall finish to come within 65mm of opening.
	.4 Provide correct size of openings in boxes for conduit and armoured cable connections.  Reducing washers not allowed.
	.5 At each local switch, receptacle, ceiling or wall fixture, continuous row of fixtures, or system unit (i.e. fire alarm, T.V., etc.) provide and install a standard or twin filler or barrier pressed steel outlet box, unless specifically noted otherwi...
	.6 All flexible conduit fixture feeds shall originate from the side of the outlet box and not from the box cover, with the exception of the modular furniture connections, which shall be permitted to exit from the cover.
	.7 In locating outlets, take care to allow for radiation, pipes, ducts, etc., and for the variation in arrangement and thickness of finishes, etc.  Failure to comply with this will not relieve Electrical Contractor from the cost of necessary alterations.
	.8 Allow for the relocation of an outlet up to a dimension of 3m from that indicated on drawings, provided notice is given before roughing-in has been completed.
	.9 Install floor boxes in concrete formwork, prior to concrete pour, securely set to ensure finished collar is flush with the surface of the specified finish flooring.



	26 05 34 Conduits, Conduit Fastenings and Conduit Fittings  PW
	PART 1 - GENERAL
	1.1                     REFERENCE STANDARDS
	.1 Canadian Standards Association (CSA)
	.1 CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxes, and Fittings and Associated Hardware.
	.2 CSA C22.2 No. 45, Rigid Metal Conduit.
	.3 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
	.4 CSA C22.2 No. 83, Electrical Metallic Tubing.
	.5 CSA C22.2 No. 211, Rigid PVC (Unplasticized) Conduit.
	.6 CAN/CSA C22.2 No 227, Flexible Nonmetallic Tubing.


	1.2                    WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with local requirements.
	.2 Place materials defined as hazardous or toxic waste in designated containers.
	.3 Ensure emptied containers are sealed and stored safely for disposal away from children.
	.4 Collect and separate plastic, paper packaging and corrugated cardboard in accordance with Waste Management Plan.


	PART 2 -  PRODUCTS
	2.1                     CONDUITS
	.1 Rigid metal conduit: to CSA C22.2 No. 45, galvanized steel threaded, size as indicated.
	.2 Thin wall type electrical metallic tubing "EMT" with steel set screw couplings, galvanized, size as indicated.
	.3 Rigid PVC conduit, size as indicated.
	.4 Flexible metal conduit.

	2.2   EXPANSION FITTINGS FOR RIGID CONDUIT
	.1 Weatherproof expansion fittings with internal bonding assembly suitable for 100 mm linear expansion.
	.2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion and 19 mm deflection in all directions.
	.3 Weatherproof expansion fittings for linear expansion at entry to panel.

	2.3                     FISHCORD
	.1 6.5 mm standard nylon pull rope with tensile strength of 5 kN.


	PART 3 - EXECUTION
	3.1                     INSTALLATION
	.1 Install conduits to conserve headroom in exposed locations and cause minimum interference in spaces through which they pass.
	. 2 Conceal conduits except in mechanical and electrical service rooms and in unfinished areas.
	.3 Use epoxy coated conduit in underground or in corrosive areas.
	.4 Use electrical metallic tubing (EMT) except in cast concrete and above 2.4 m not subject to mechanical injury.
	.5 Use rain-tight connectors and couplings where vertical portion of EMT conduit runs terminate into the top of electrical equipment incorporating drip shields or hoods.
	.6 Use rigid PVC conduit underground and in corrosive areas. Thin-wall (DB2) rigid PVC shall be permitted only where encased in concrete.
	.7 Use flexible metal conduit for connection to recessed incandescent fixtures without a prewired outlet box, connection to surface or recessed fluorescent fixtures and work in movable metal partitions.
	.8 Use liquid tight flexible metal conduit (minimum 3/8” internal diameter) for connection to motors or vibrating equipment in all locations, including controls and related devices
	.9 Use explosion proof flexible connection for connection to explosion proof motors.
	.10 Install conduit sealing fittings in hazardous areas.  Fill with compound.
	.11   Minimum conduit size for lighting and power circuits: 19 mm.
	.12  Install EMT conduit from branch circuit panel to outlet boxes located in sub floor.
	.13 Bend conduit cold.  Replace conduit if kinked or flattened more than 1/10th of its original diameter.
	.14 Mechanically bend steel conduit over 19 mm diameter.
	.10 Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
	.11 Install fish cord in empty conduits.
	.12 Run 2 - 25 mm spare conduits up to ceiling space and 2 - 25 mm spare conduits down to ceiling space from each flush panel.  Terminate these conduits in 152 x 152 x 102 mm junction boxes in ceiling space or in the case of an exposed concrete slab, ...
	.13 Remove and replace blocked conduit sections.  Do not use liquids to clean out conduits.
	.14 Dry conduits out before installing wire.
	.15 Use electrical metallic tubing (EMT) for the following:
	.1 Communication outlets between the device box and accessible ceiling space in all wall and partitions;
	.2 All Fire alarm system wiring;
	.3 All security system wiring;
	.4 All wiring within electrical rooms and mechanical rooms;
	.5 All panel feeders;
	.6 Structured wiring for system copper backbone cable;
	.7 All fiber;
	.8 Home runs to panel boards from all branch circuit wiring;
	.9 Where noted elsewhere.


	3.2                     SURFACE CONDUITS
	.1 Run parallel or perpendicular to building lines.
	.2 Locate conduits behind infrared or gas fired heaters with minimum1.5 m clearance.
	.3 Run conduits in flanged portion of structural steel.
	.4 Group conduits wherever possible on surface channels.
	.5 Do not pass conduits through structural members except as indicated.
	.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers.

	3.3   CONCEALED CONDUITS
	.1 Run parallel or perpendicular to building lines.
	.2 Do not install horizontal runs in masonry walls.
	.3 Do not install conduits in terrazzo or concrete toppings.

	3.4   CONDUITS IN CAST-IN-PLACE CONCRETE
	.1 Locate to suit reinforcing steel.  Install in centre one third of slab.
	.2 Protect conduits from damage where they stub out of concrete.
	.3 Install sleeves where conduits pass through slab or wall.
	.4 Provide oversized sleeve for conduits passing through waterproof membrane, before membrane is installed.  Use cold mastic between sleeve and conduit.
	.5 Do not place conduits in slabs in which slab thickness is less than 4 times conduit diameter.
	.6 Encase conduits completely in concrete with minimum 25 mm concrete cover.
	.7 Organize conduits in slab to minimize cross-overs.

	3.5   CONDUITS IN CAST-IN-PLACE SLABS ON GRADE
	.1 Run conduits 25 mm and larger below slab and encased in 75 mm concrete envelope.  Provide 50 mm of sand over concrete envelope below floor slab.

	3.6   CONDUITS UNDERGROUND
	.1 Slope conduits to provide drainage.
	.2 Waterproof joints (PVC excepted) with heavy coat of bituminous paint.



	26 05 36 Cable Trays for Electrical Systems PW
	26 05 43 Installation of Cables in Trenches and Ducts PW
	PART 1 - GENERAL
	PART 1 - PRODUCTS
	.1 Not Applicable

	PART 2 - EXECUTION
	2.1                     CABLE INSTALLATION IN DUCTS
	.1    Install cables as indicated, in ducts.
	.2 Do not pull spliced cables inside ducts.
	.3 Install multiple cables in duct simultaneously.
	.4 Use CSA approved lubricants of type compatible with cable jacket to reduce pulling tension.
	.5 To facilitate matching of colour coded multi conductor control cables reel off in same direction during installation.
	.6 Before pulling cable into ducts and until cables are properly terminated seal ends of non-leaded cables with moisture seal tape.
	.7 After installation of cables, seal duct ends with duct sealing compound.

	2.2                     TESTING
	.1    Perform tests in accordance with Section 26 05 00.
	.2          Perform tests using qualified personnel. Provide necessary instruments and equipment.
	.3    Check phase rotation and identify each phase conductor of each feeder.
	.4 Check each feeder for continuity, short circuits and grounds. Ensure resistance to ground      of circuits is not less than 50 megohms.
	.5    Pre-acceptance tests
	.1 After installing cable but before splicing and terminating, perform insulation resistance test with 600 V megger on each phase conductor.
	.2 Check insulation resistance after each splice and/or termination to ensure that cable system is ready for acceptance testing.

	.6    Acceptance Tests
	.1 Ensure that terminations and accessory equipment are disconnected.
	.2  Ground shields, ground wires, metallic armour and conductors not under test.

	.7 Provide Architect and/or Engineer with list of test results showing location at which each           test was made, circuit tested and result of each test.
	.8 Remove and replace entire length of cable if cable fails to meet any of the test criteria.
	.9 Failure to provide test results will delay progress billing.



	26 09 23 Lighting Controls PW
	26 12 16 Dry Type Transformers up to 600 V Primary PW
	PART 1 - GENERAL
	1.1                     Reference Standards
	.1 Factory tests to CSA C9-M1981.

	1.2                     Related Work
	.1 Not Applicable

	1.3                     Shop Drawings
	.1 Submit shop drawings and product data in accordance with Division 1.
	.2 Dimension drawing showing enclosure, mounting devices, terminals, taps, internal and external component layout.
	.1 KVA rating
	.2 Primary and secondary voltages
	.3 Single or three phase
	.4 BIL
	.5 Insulation class and type


	1.4                     Operation and Maintenance Data
	.1 Provide data for incorporation into operation and maintenance manual as specified in Division 1.
	.2 Operation and maintenance instructions to include:
	.1   Tap changing
	.2   Recommended environmental conditions
	.3   Recommended periodic inspection and maintenance


	1.5               Storage
	.1 Store transformers indoors in a dry location


	PART 2 -  PRODUCTS
	2.1   Transformers
	.1 Use transformers of one manufacturer throughout project and in accordance with CAN/CSA-C22.2, No. 47, CSA-C9, and CSA C802.2
	.2 All three phase transformers shall be constructed with 3 windings and a single coil, 2 winding transformers are not acceptable.
	.3 Design 1:  General Purpose.
	.1 Type:  ANN.
	.2 3 phase, 600 V input, 208/120 V output, 60 Hz.
	.3 Copper Windings
	.4 Voltage taps: 4 – 2.5%, 2-FCBN, 2-FCAN.
	.5 Insulation:  Class H, 150 degrees C   temperature rise.
	.6 Basic Impulse Level (BIL): 1.2kv class.
	.7 Hipot:  4kv
	.8 Electrostatic Shielding.
	.9 Impedance at 170 degrees C: 4-4.2%.
	.10 Enclosure:  EEMAC 3R, removable metal front panel, complete with sprinkler proof drip hood.
	.11 Mounting:  Floor or wall as indicated.
	.12 Finish:  ASA 61 Light Grey.
	.13 K factor of 13.
	.14 Sound level not to exceed 55dB.  Anything that exceeds this limit will be replaced by Division 26 contractor.


	2.2   Tap Changer
	.1 Bolted link type.

	2.3   Accessories
	.1 Grounding terminal: outside of enclosure.
	.2 Transformers shall be mounted on vibration isolator and approved type pedestals to reduce noise transmission to a minimum.

	2.4   Manufacturers
	.1 Standard of Acceptance: Delta
	.2 Approved Manufacturers; Bemag, Eaton, Federal Pioneer, Hammond, Siemens, Square D, Rex.

	2.5   Equipment Identification
	.1 Provide equipment identification in accordance with Section 26 05 00.
	.2 Label size:  7.
	.3 Nameplate wording:  Transformer No., Source, Equipment Feed.


	PART 3 - EXECUTION
	3.1   Installation
	.1 Locate, install transformers as indicated and in accordance with manufacturer’s instructions.
	.2 The neutral connection of all transformers, and transformer enclosures shall be adequately grounded.
	.3 Set and secure transformers in place, rigid plumb and square.
	.4 Connect primary terminals to conductors as indicated.
	.5 Connect secondary terminals to conductors as indicated.
	.6 Use Teck 90 or flexible conduit with RW90 conductors to make connections to transformers.
	.7 Energize transformers and check secondary no load voltage.
	.8 Adjust primary taps as necessary to produce rated secondary voltage at no load.
	.9 Use Torque wrench to adjust internal connections in accordance with manufacturer’s recommended values.
	.10 Check transformer for dryness before putting it into service, and if it has not been energized for some considerable time.
	.11 Provide mounting as required to match transformer dimensions and weight.
	.12 Provide Lamacoid identification plate on Transformers as per Section 26 05 00.

	3.2   Tests
	.1 Perform tests in accordance with Section 26 05 00.
	.1 Energize Transformers and apply incremental loads for the first 3 hours of operation. At each load change, check ambient temperature and enclosure temperature.




	26 24 02 Service Entrance Board -edited  PW
	26 24 16 Panelboards Breaker Type PW
	PART 1 - general
	1.1                     Reference Standards
	.1 CSA C22.2 No. 29-M1983 - Panelboards and panelboard enclosures.

	1.2                      Related Work
	.1  Common Work Results Electrical:   Section 26 05 00.

	1.3   Shop Drawings and Product Data
	.1  Submit shop drawings and product data in accordance with Division 1.
	.2 Drawings to include electrical detail of panel, branch breaker type, quantity, ampacity and enclosure dimension.

	1.4   Operation and Maintenance Manual
	.1  Not Applicable


	PART 2 - PRODUCTS
	2.1   Panelboards
	.1  Panelboards:  product of one manufacturer.
	.2  Type: 250V LT and 600V, 3 phase, 4 wire, as indicated.
	.3 Panelboards shall have surface trim and doors finished for surface or flush mounted as shown on drawings, bolt-on circuit breaker type, sized and of types and electrical characteristics as indicated on drawings.
	.4 Cabinets for panelboards shall be minimum number 14 gauge galvanized steel, minimum of 508mm wide and 147mm deep, of dead front construction, and doors shall be single type, 120 degree door swing, with spring latch and lock.  Two keys shall be supp...
	.5 Drip Hoods: on all surface mounted panelboards factory installed.
	.6 All 3 phase, 4 wire panelboards rated at 225 amperes or less to have grounding terminal strip supplied and installed by manufacturer capable of terminating a minimum of two #2s, four #6s with balance of terminations to accept #12 conductors.
	.7 All panelboards rated at 225 amperes or less with voltages and phases as indicated on drawings requiring isolated grounding, to be capable of terminating quantities and sizes as indicated on electrical drawings.
	.8 Sequence phase bussing with odd numbered breakers on left and even on right, with each breaker identified by permanent number identification as to circuit number and phase.
	.9 Ratings: mains, number of circuits, and number and size of main and branch circuit breakers as indicated in panel schedules.
	.10 Neutrals in panels A, B, C and D shall have 200% rated neutrals.

	2.2   Breakers
	.1  Breakers:  to Section 26 28 16.
	.2  Breakers with thermal magnetic tripping in panelboards except as indicated otherwise.
	.3 Main breaker:  When indicated separately mounted on top or bottom of panel to suit cable entry.  When mounted vertically, down position should open breaker.  If main breaker is mounted on the bottom of panel, panel shall be approved for that p...
	.4 Lock-on devices on handles of circuit breakers shall be installed for exit light circuits, fire alarm circuits, CCTV system, alarm monitoring and security, sump pumps to prevent accidental operation.

	2.3   Equipment Identification
	.1  Provide equipment identification in accordance with Section 26 05 00.
	.2  Nameplate for each panelboard size 4 engraved or as indicated.
	.3  Nameplate for each circuit in distribution panelboards size 2 engraved or as indicated.
	.4 Complete circuit directory with typewritten legend showing location and load of each circuit.

	2.4   Manufacturers
	.1  Standard of Acceptance: Cutler Hammer
	.2  Other approved manufacturers: Siemens, Square D.


	PART 3 - EXECUTION
	3.1   Installation
	.1 Locate panelboards as indicated and mount securely, plumb true and square, to adjoining surfaces.
	.2 Install surface mounted panelboards on plywood backboards.  Where practical, group panelboards on common backboard.
	.3  Mount panelboards to height specified in Section 26 05 00 or as indicated.
	.4  Connect loads to circuits as indicated.
	.5  Connect neutral conductors to common neutral bus with respective neutral identified.
	.6 Panels shall be installed in an upright position and the bottom of the panelboard shall be located not less than 1000mm above finished floor level where practicable.
	.7 Install a typed directory under transparent cover on the inside of each new panelboard showing the location and load connected to each circuit.
	.8 Wiring in panelboards shall be secured with tie wrap or equivalent means to present a neat workmanlike appearance.  Branch circuitry wiring within panelboards shall have approximately 300mm of "slack" wire installed in 150mm loop adjacent to respec...
	.9 Panels shall be flush or surface mounted as indicated in the schedule and shall be equipped with all breakers of the amperage and interrupting capacity noted on the drawings.
	.10 Run two 25mm spare conduits up to the ceiling space from each flush panel.  Terminate these conduits in a 150 x 150 x 100mm junction box in the ceiling space.  Box to have affixed nameplate indicating panel.
	.11 Circuit numbers on drawings do not necessarily correspond to the numbers on the lighting and power panels.  Circuits sharing a common neutral shall not be connected to the same phase. Any changes in circuit numbering is to be included on "record d...
	.12 The Lamacoid identification plate on panelboards shall include the voltage phase and wires and amperage (of breaker or fuse protecting it) in addition to the panel designation itself.
	.13 "Labelling" of all branch circuit phase conductors plus neutral and/or bond conductors shall be done with "Panduit" write-on, self laminating labels Nos. PDL-1 and PDL-2 as required or approved equal.
	.14 Maximum size conduits housing 15A or 20A branch circuits to be limited to 25mm in size exiting any panelboard.

	3.1   Tests
	.1  Perform tests in accordance with Section 26 05 00.



	26 27 26 Wiring Devices  PW
	PART 1 - general
	1.1                     Reference Standards
	.1 CSA C22.2 No. 111 – General Use Switches.
	.2 CSA C22.2 No. 42 – General Use Receptacles, Attachment Plugs and Similar Wiring Devices.

	1.2                      Related Work
	.1 Not Applicable.

	1.3                     Shop Drawings and Product Data
	.1 Submit shop drawings and product data in accordance with Division 1.

	1.4   Operation and Maintenance Data
	.1 Not Applicable.


	PART 2 - PRODUCTS
	2.1   Switches
	.1 Provide switches as indicated on the drawings.

	2.2                     Receptacles
	.1 Unless specified otherwise, all receptacles are duplex type.
	.2 All receptacles shall be from one manufacturer throughout, CSA Type, commercial specification grade and suitable for back wiring of #10AWG conductors.
	.3 Provide receptacles as indicated on the drawings.
	.4 Unless specified otherwise, all receptacles are duplex type.
	.5 5-15R receptacles: Hubbell BR15WH or approved equal by Leviton (BR15-W), Cooper (BR15W).
	.6 5-20R receptacles: Hubbell BR20WH or approved equal by Leviton (BR20-W), Cooper (BR20W).
	.7 All receptacles to be complete with stainless steel coverplate.

	2.3   Exterior Receptacles:
	.1 Locate in flush weatherproof enclosure incorporating a recessed back box, cover plate as described in paragraph 2.4.5. Hubbell or approved equal by Leviton, Cooper.

	2.4   Cover Plates
	.1 Stainless steel, vertically brushed, 1mm thick for wiring devices mounted in flush mount boxes. Hubbell SS8 or approved equal by Leviton, Cooper.
	.2 Cover plates from one manufacturer throughout project and required for all devices.
	.3 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes.
	.4 Cast cover plates for wiring devices mounted in surface-mounted outlet boxes.
	.5 Weatherproof cover plates shall be heavy cast aluminium ‘WHILE IN USE’, lockable, complete with enclosure keys.

	2.5   Industrial duty cable reel
	.1 Not Applicable.

	2.6   Manufacturers
	.1 Standard of Acceptance: Hubbell, Leviton, Cooper.


	PART 3 -  EXECUTION
	3.1   Installation
	.1 Switches:
	.1 Mount toggle switches at height specified in Section 26 05 00 or as indicated.
	.2 All switches and their wall plates shall be installed plumb, with switch handle in the "up" position when switch is closed.
	.3 Group switches under one wall plate in gang type box where more than one switch is shown at one location and when more than three are grouped.
	.4 Where light switches, thermostats, receptacles, etc., are located in close proximity with one another, they are to be located on the same vertical centerline at their respective heights.

	.2 Receptacles:
	.1 Mount receptacles at height specified in Section 26 05 00 or as indicated. 120V 15A receptacle shall have their U-ground connection oriented to the upper or top side. Horizontally mounted 120V receptacles shall be installed with their neutral termi...
	.2 Install a green insulated ground conductor, between the grounding terminal of the receptacle and the grounding screw and stud of the outlet box.  Minimum size of ground and/or bonding cables are to be #12 AWG.
	.3 Group receptacles under one wall plate in gang type box, where more than one outlet is shown at one location, except if on separate circuits. The use of sectional boxes whether single or multi-ganged shall be restricted for use with flexible condui...
	.6 Receptacles above counters shall be installed above the splashback to a height as   indicated on the drawings and coordinated on the site.
	.7  Receptacles installed on raceways to be fitted with raceway cut outs and fittings.

	.3 Coverplates:
	.1 Coverplates to be installed plumb and have stainless steel screws.
	.2 Install suitable common cover plates where wiring devices are grouped.
	.3 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes.




	26 28 13 Fuses Low Voltage PW
	PART 1 -  general
	1.1                     Reference Standards
	.1 Not Applicable

	1.2                     Related Work
	.1  Not Applicable

	1.3   Shop Drawings and Product Data
	.1   Submit shop drawings and product data in accordance with Division 1.
	.2 Submit fuse time-current characteristics for each fuse type and size above 400 A.  Time-current characteristics to include: average melting time-current, I/t (for fuse coordination), and peak let-through current.
	.3 Submit shop drawing on fuse storage cabinet.
	.4 Ship fuses in original containers.
	.5 Do not ship fuses installed in equipment.
	.6 Store fuses in original containers in storage cabinet, moisture free location.

	1.4   Operation and Maintenance Data
	.1  Provide maintenance materials in accordance with Division 1.
	.2 Supply three spare fuses of each type and size installed above 600A, and six spare fuses of each type and size installed up to and including 600A.


	PART 2 - PRODUCTS
	2.1                     Fuses General
	.1  HRC fuses to have interrupting capability of 200,000 RMS AMPS symmetrical.
	.2  Fuses:  product of one manufacturer.
	.3  Fuses shall be of silver element construction and rated for 250 volt.

	2.2                     Fuse Types
	.1  Form 1, HRC fuses, Class J:
	.1 Time delay, Type AJT.
	.2 Fast acting, Type CJ.


	2.3   Manufacturers
	.1  Standard of Acceptance: FerrazShawmut.
	.2  Other approved manufacturers:  Littelfuse and Bussman.


	PART 3 - EXECUTION
	3.1   Installation
	.1  Install fuses in mounting devices immediately before energizing circuit.
	.2  Ensure correct fuses fitted to physically matched mounting devices.
	.3  Ensure correct fuses fitted to assigned electrical circuit.
	.4  Use Type J fuses only except where specified otherwise.
	.5  Fuse sizes shall be as indicated on the drawings.



	26 28 16 Molded Case Circuit Breakers PW
	PART 1 - General
	1.1                     Reference Standards
	.1 CSA C22.2 No. 5.1 - Moulded Case Circuit Breakers.

	1.2                     Related Work
	.1  Not Applicable

	1.3                     Shop Drawings and Product Data
	.1  Submit product data in accordance with Division 1.
	.2 Include time-current characteristic curves for breakers with ampacity of 400A and over or with interrupting capacity of 22,000A symmetrical RMS and over at system voltage.

	1.4                     Operation and Maintenance Data
	.1  Not Applicable.


	PART 2 - PRODUCTS
	2.1                     Breakers General
	.1 Bolt-on moulded case circuit breaker, quick-make, quick-break type, de-ionizing arc chambers for manual and automatic operation with temperature compensation for 40 degree C ambient.  Breakers to be trip-free of operating handles on overloads with ...
	.2  Mini type circuit breakers are not acceptable.
	.3 Multi-pole breakers shall have common trip mechanisms; tie handles are not acceptable.
	.4 Magnetic instantaneous trip elements in circuit breakers, to operate only when the value of current reaches setting.  Trip settings on breakers with adjustable trips to range from 10 to 12 times current rating.
	.5 Circuit breakers with interchangeable trips as indicated.
	.6 Minimum acceptable circuit breaker interrupting rating shall be 14,000 RMS symmetrical amperes or as indicated on the drawings.

	2.2                     Breaker Type Ground Fault Interrupter
	.1 Ground fault protection where required by circuit breakers in branch circuit panelboards shall be CSA listed as Class "A", Group "1", with a sensitivity of 5 milliamps or greater.  Breakers shall be of the thermal magnetic type incorporating a soli...

	2.3                     Manufacturers
	.1  Breaker manufacturer shall match that of panel in which they are installed.
	.2  Standard of Acceptance: Cutler-Hammer GBH series.
	.3  Other approved manufacturers: Square D, Siemens.


	PART 3 - EXECUTION
	3.1                      Installation
	.1 Circuit breakers shall be securely mounted in switchboards, panelboards, or EEMAC one (1) enclosures as indicated on the drawings and as required by other sections of the specifications.



	26 28 20 Ground Fault Circuit Interrupters Class A  PW
	PART 1 - products
	1.1                     Reference Standards
	.1 Not Applicable

	1.2                     Related Work Related Work
	.1  Common Work Results for Electrical: Section 26 05 00

	1.3                     Shop Drawings and Product Data
	.1  Submit shop drawings and product data in accordance with Division 1.

	1.4                     Operation and Maintenance Data
	.1  Not Applicable.


	PART 2 - PRODUCTS
	2.1                     Materials
	.1  Components comprising ground fault protective system to be of same manufacturer.


	PART 3 - EXECUTION
	3.1                     Installation
	.1  Install ground fault circuit breakers as specified for panelboards.
	.2 Conduct supply and load wiring to equipment in accordance with manufacturer's recommendations.

	3.2                     Tests
	.1  Perform tests in accordance with Section 26 05 00.
	.2 Arrange and pay for field-testing of ground fault equipment by ground fault equipment manufacturer before commissioning services.
	.3 Submit report of tests to Engineer and certificate that system as installed meets criteria specified herein.
	.4 Demonstrate simulated ground fault tests.



	26 28 23 Disconnect Switches Fused and Non Fused PW
	PART 1 - general
	1.1                     Reference Standards
	.1 CSA C22.2 No. 39 - Fuseholder Assemblies.
	.2 CSA C22.2 No. 4 - Enclosed switches.

	1.2                     Related Work
	.1         Common Work Results for Electrical: Section 26 05 00
	.2          Fuses Low Voltage:  Section 26 28 13

	1.3                     Shop Drawings and Product Data
	.1          Submit Shop Drawings and Product Data in accordance with Division 1.

	1.4                     Operation and Maintenance Data

	PART 2 - PRODUCTS
	2.1                     Disconnect Switches
	.1          Fusible and non-fusible disconnect switches in CSA enclosures as indicated.
	.2          Provision for padlocking in either on or off positions.
	.3 Mechanically interlocked door to prevent opening when handle in ON position.
	.4 ON-OFF switch position indication on switch enclosure cover.
	.5 Fuseholders:  suitable without adaptors, for type and size of fuse as indicated.
	.6 Type “A”, quick-make, quick-break action.

	2.2                     Equipment Identification
	.1          Provide equipment identification in accordance with Section 26 05 00.
	.2          Indicate name of load controlled on size 4 nameplate

	2.3                      Manufacturers
	.1           Standard of Acceptance: Cutler Hammer 1HD321 (30A indoor), 3HD322 (60A outdoor)
	.2  Other approved manufacturers: Siemens HNFC321N (30A indoor) or HNFC322NR     (60A outdoor), Square D CHU361N (30A indoor) or CHU362NRB (60A outdoor)


	PART 3 - EXECUTION
	3.1                     Installation
	.1  Install disconnect switches as indicated.
	.2 Mount all disconnect switches in a secure manner, easily accessible, and at a height as specified in Section 26 05 00.
	.3 In finished areas mount disconnect switch on top of flush mounted junction box with conduit nipple on its coverplate into back of the switch.



	26 29 10 Motor Starters to 600 V  PW
	26 50 00 Lighting  PW
	PART 1 - general
	1.1                     Reference Standards
	.1 ANSI C82.-SSL1-20XX – Solid state lighting power, supplies and drivers
	.2 ANSI C78 series - Fluorescent lamps.
	.3 CSA C22.2 No. 74 – Ballasts.  Equipment for use with Electric Discharge Lamps.
	.4 CSA C22.2 No. 8 - Radio interference suppressor.  Electromagnetic Interference (EMI) Fitters.

	1.2                 Related Work
	.1 Common Work Results Electrical:   Section 26 05 00

	1.3                     Shop Drawings and Product Data
	.1 Submit shop drawings and product data in accordance with Division 1.
	.2 Submit complete photometric data prepared by independent testing laboratory for luminaries where specified or requested for approval by Engineer.
	.3 Submit shop drawings on all lamps, dimming & electronic ballasts.

	1.4                     Operation and Maintenance Data
	.1 Not Applicable

	1.5   Guarantee
	.1 Replace:


	PART 2 - PRODUCTS
	2.1                    Luminaire Details
	.1 Provide fixtures as indicated in Paragraph 2.3 below and as shown on drawings.
	.2 Provide supporting devices, surface mounted junction boxes and outlet boxes where required.
	.3 LED light fixtures shall be Reduction of Hazardous Substances (RoHS)-compliant..
	.4 LED modules shall comply with IES LM-79 and LM-80 requirements.
	.5 Minimum CRI of 80 and color temperature of 3500k unless specified otherwise.
	.6 Minimum rated life of LED fixtures shall be 50,000 hours per IES L70.
	.7 Lenses or diffusers shall be of glass or acrylic material, as indicated.
	.8 Include finishes to Section 26 05 00 and as indicated.
	.9 Provide gasketing, stops and barriers to form light traps to prevent light leaks.

	2.2                     LUMINAIRE Manufacturers
	.1 Supply luminaires as per the light fixture schedule on the drawings..

	2.3                     Luminaire Supports
	.1 Provide supports for suspended fixtures as recommended by manufacturer
	.2 Additional T-Bar grid supports that may be required for light fixtures installed in, or secured to, T-Bar type ceilings, shall be identified accordingly to the applicable ceiling contractor, who in turn will be responsible for supplying and install...
	.3 The installation of any additional T-Bar grid ceiling support wires is the sole responsibility of the ceiling installation contractor.
	.4 Independent supporting of light fixtures in T-Bar grid ceilings utilizing materials other than tie-wires, i.e. threaded rods, metal channels, etc., are the sole responsibility of the electrical contractor.


	PART 3 -  EXECUTION
	3.1                     Installation
	.1 This work shall include the supplying and installation and connection of all lighting units and allied equipment as specified hereinafter and on the drawings as well as the receiving, storing and testing of same.
	.2 Locate fixtures as indicated on drawings.
	.3 Catalogue references numbers given for individual fixtures may not necessarily be correct but are intended as a guide when read with the description and may not agree with the type of fixture finally supplied; therefore the catalogue reference shal...
	.4 Recessed fixtures shall have trim and frame details to match the ceiling suspension system and the Electrical Contractor shall co-ordinate with ceiling contractor.

	3.2                     Wiring
	.1 Connect fixtures to lighting circuits as indicated.

	3.3                     RECESSED DOWNLIGHTS
	.1 Non Accessible Ceilings: If the luminaire opening is less than 150mm in diameter, a separate fixture drop shall be provided. Fixture drops shall be run to an accessible junction box above an accessible ceiling or an access panel. Fixture drops shal...
	.2 Accessible ceilings: Fixtures are to be securely fastened to the T-bar ceiling. No part of the fixture is to derive support from the T-bar ceiling tiles.

	3.4                     Fixture Alignment
	.1 Align fixtures mounted in continuous rows to form straight uninterrupted line.
	.2 Align luminaries mounted individually parallel or perpendicular to building grid lines.

	3.5                     Fixture Supports
	.1 Provide luminaire supports required to mount fixtures as specified.
	.2 Hang all light fixtures in such a manner that their attachment to the ceiling shall be secure in all respects.
	.3 Fixtures shall not be hung directly from suspended gypsum board ceilings, but shall derive their support from channels independently mounted in the ceiling space.
	.4 Generally wire hangers shall be used to adequately secure and support the fixtures; these shall be provided and installed under work of this Contract.

	3.6                      Defective or Damaged Fixtures
	.1 Check fixtures and replace all defective lamps, ballasts and accessories on any fixtures that have been damaged or scratched during construction.
	.2 Replace lamps that have burned out as per paragraph 1.5 of this section.

	3.7                     Tests
	.1 Perform tests in accordance with Section 26 05 00.

	3.8                      Building Takeover
	.1 All fixtures shall be operable, undamaged, and as specified at the time of building takeover.
	.2 All lamps shall be new and burning at the time of takeover.  All fixtures shall be clean and like new condition, at the time of takeover.



	26 52 00 Emergency Lighting PW
	PART 1 - GENERAL
	1.1                     Reference Standards
	.1 Unit equipment for emergency lighting to CSA C22.2 No. 141

	1.2                     Related Work
	.1 Not Applicable

	1.3                     Shop Drawings and Product Data
	.1 Submit shop drawings and product data in accordance with Division 1.
	.2 Data to indicate system components, mounting method, source of power and special attachments.


	PART 2 - PRODUCTS
	2.1                     Equipment
	.1 Provide emergency lighting as per schedules on the drawings.

	2.2                     Conductors
	.1          120V AC supply:  Use minimum #12 AWG conductors in minimum 13mm EMT.


	PART 3 - EXECUTION
	3.1                     Installation
	.1 Install unit equipment for emergency lighting in accordance with CSA C22.1-2012.
	.2 Install unit equipment in ceiling or 2100mm above finished floor as indicated.
	.3 Direct heads as indicated to provide adequate emergency illumination, in accordance with NBC (2010).

	3.2                     Tests
	.1 Perform tests in accordance with Section 26 05 00.
	.2 Test system for operation and adjust heads if necessary for best coverage.  Do test for 30 minutes on battery power.



	26 53 00 Exit Lighting  PW
	PART 2 - general
	1.1                    Reference Standards
	.1 CSA – C860 – Performance of Internally Lighted Exit Signs.

	1.2                     Related Work
	.1  Common Work Results for Electrical – Section 26 05 00

	1.3                     Shop Drawings and Product Data
	.1  Submit shop drawings and product data in accordance with Section Division 1.
	.2 Submit complete photometric data prepared by independent testing laboratory for luminaries where specified or requested for approval by Engineer.

	1.4                     Operation and Maintenance Data
	.1  Not Applicable.


	PART 2 -  PRODUCTS
	2.1                     Exit Lights General
	.1  Exit lights to be “Running Man” exit signs;
	.2  Light emitting diode lamp, 347V;
	.3 Die-cast aluminium housing;
	.4 Surface mount allowing for ceiling, wall or end mount as indicated;
	.5 Field adjustable pictograms;
	.6 Unit to be self-powered, with a high performance Ni-Cd battery and solid state transfer to battery charger, 90 minutes of battery life;

	2.2                     Manufacturers
	.1  As per schedule on the drawings.


	PART 3 -  EXECUTION
	3.1                      Installation
	.1  Install exit lights as indicated, to requirements of NBC-2010.
	.3  Connect fixtures to exit light circuits as indicated.
	.4  Ensure that exit light circuit breakers are locked in on position.



	26 61 16 PA System PW
	part 1 – general
	1.1    Reference Standards
	1.2  Related Work
	1.3  Shop Drawings and Product Data
	.1 Submit Shop Drawings in accordance with Division 1.

	1.4   Operation and Maintenance Data
	1.5   Description of Work
	.1   PA System – All speakers, cabling and conduit, head-end, all programming and commissioning will be provided by this contractor.  This contractor to complete all terminations at speakers.  This contractor to allow for one full eight hour day to tr...


	PART 2 – PRODUCTS
	2.1   General
	.1 Provide all products as noted on the drawings.

	2.2   Wiring
	.1 Wiring – As noted on the drawings in 12mm EMT, unless otherwise indicated.


	PART 3 - EXECUTION
	3.1   Installation
	.1 Install all components as indicated and test for operation.

	3.2   sound system training and support


	26 91 13 Electrical Systems Testing and Verification PW
	27 05 28 Pathways for Communications Systems PW
	27 10 05 Structured Cabling for Communication Systems  PW
	27 42 16 - FIDS (General) 2017-04-24KW  11 pages
	Part 1.: general
	1.1 Section Includes
	1. This section includes general description of the technical scope of the work, bid requirements and other conditions surrounding the delivery of the technical aspects of the system.
	2. Read all parts of this document in conjunction with documents referenced in 1.3 (Related Documents).

	1.2 Definitions
	1. The term PROVIDE shall be synonymous, complementary and interchangeable with SUPPLY, INSTALL, CONFIGURE, MAKE OPERATIONAL AS REQUIRED and WARRANTY, in reference to any and all required hardware, software, labour and materials, unless explicitly sti...

	1.3 Related Documents
	1. The following sections form part of the technical scope of the work under this Contract:
	1. Section 27 42 17 – Flight Information Display System (System);
	2. Architectural Drawing A-112 showing FIDS display locations;
	3. All other documents that form part of this RFP, as may be necessary;


	1.4 Proposal Requirements
	1. General
	1. Provider of the FIDS technology shall have demonstrated presence and experience in the installation of systems in the Canadian market.
	2. State your understanding of this project with respect to functional intent and how the goods and services as outlined in this document will be provided.
	3. Review all documents and identify any discrepancies that may exist, whether in text, figures or drawings. The Departmental Representative reserves the right to deem any such information as correct at any time, unless formally clarified. The Propone...
	4. Identify all critical interdependencies with the Departmental Representative or any third parties that would require addressing during the project.
	5. Provide all technical information required to evaluate the solution, including proposed equipment, diagrams, layout and functional/operational benefits.
	6. Submit a summary bill of materials and catalogue sheets for all major active and passive components for the project. Include model numbers, revision numbers for hardware and software as applicable. Although not expected as part of the Proposal, a c...
	7. Provide a statement of guarantee that all required equipment and materials will be available for timely delivery of the project.
	8. Submit a security and backup plan for all documentation and system data related to this project. The plan should outline how the project related information (hardcopy and electronic) will be safeguarded against loss or damage.
	9. Submit documentation regarding manufacturer’s standard warranty, available options and support procedure for Warranty issues.
	10. References
	.1 Demonstrate by way of three (3) references, that the proposed technology has been successfully deployed in an environment of similar size, scope and function, and within the last three (3) years.
	.2 The Departmental Representative will contract only with the Proponent having a successful minimum five (5) year history of sales, installation, service, and support.


	2. Compliance Traceability
	1. For each clause within the FIDS specifications (274216 and 274217), provide acknowledgement of compliance, indicating where in the bid the compliance with the clause is described. There shall be three (3) accepted responses to each clause:
	.1 “COMPLY FULLY”;
	.2 “COMPLY WITH CONDITION” – With explanation;
	.3 “DO NOT COMPLY” – With explanation;

	2. Where clauses and statements are of a general nature, the Proponents shall indicate “READ AND UNDERSTOOD”.
	3. Compliance Traceability may be submitted in a table format or in-line with the specifications document, so long as section numbers, unmodified RFP clauses and Proponent compliance responses are clearly reflected;

	3. Substitutions
	1. The specifications are meant to outline the minimum requirements and are not meant to limit or inhibit the Proponents from submitting enhanced or alternative solutions.
	2. Enhanced or alternative solutions may be proposed, stipulating all variations from the Specification, and clearly identifying any cost savings and operational benefits of the proposed alternative approach.

	4. Omissions
	1. Omissions in the Proposal of any provision herein described shall not be construed as to relieve the Proponent of their responsibility or obligation to the complete and satisfactory delivery of the Departmental Representative’s intent for the project.



	Part 2.: scope of the work
	2.1 General
	1. In general, the scope of work under this specification shall include the supply, installation and configuration of Flight Information Display System at Wabush Airport.:
	1. Work with the Departmental Representative and the project design teams to produce the final, coordinated FIDS system design;
	2. Provide and install head end system, including any required data network and communications CPE hardware, in the designated rack in the Computer room as instructed by the Departmental Representative;
	3. Work with the design team to establish optimal locations for the displays and any specific requirements for content at each location;
	4. Provide and install FIDS displays using installation/suspension and support hardware as coordinated with the Architect and other design team members to ensure appropriate rough-ins structural support;
	5. Provide and install operator workstation as coordinated with the Departmental Representative;

	2. Coordinate all activities as necessary and as directed, with the General Contractor, Departmental Representative, interfacing design teams and vendors as necessary.

	2.2 Configuration and Integration
	1. Configure the system as directed by the Departmental Representative, and provide customised content as may be necessary;
	2. Coordinate with the Departmental Representative for provisioning of Internet services in order to obtain flight status data;

	2.3 Cabling
	1. Supply and install all Category 6 patch cabling required to deliver the system, including:
	1. All equipment interconnect cabling;
	2. Equipment network connections;

	2. Refer to section 27 00 00 for exact cabling specifications.

	2.4 On Site Conditions
	1. The Departmental Representative and/or the General Contractor will provide the following, during the course of the construction Contract:
	1. Computer Room with rack space and 120V NEMA 5-15 power;
	2. Infrastructure:
	.1 Fibre-optic cable connection from the Computer Room to the building Entrance Room;
	.2 Category 6 horizontal distribution cabling from the designated rack in the Computer Room to each FIDS display and workstation location;
	.3 Secure Internet connection hand-off by way of a RJ-45 port;



	2.5 Project Implementation
	1. Assign a Project Manager to manage the delivery of this system. The Project Manager shall have a minimum five (5) year experience in the delivery of IP network based FIDS systems.
	2. Technical staff assigned to the project shall be certified by the proposed technology Vendors/Manufacturers to design, engineer, configure and maintain the proposed equipment.
	3. Pre-approved technical and engineering staff originally assigned to the project shall remain available to the project for the entire duration. Any exceptions shall be coordinated with the Departmental Representative.
	4. Provide design submittals for approvals in advance of purchase decisions. Maintain and update all documents as required.
	5. Develop an implementation schedule in concert with the project team. Progress shall be reviewed against Proponent’s published schedule, as coordinated with the General Contractor.
	6. Adhere to the change control process and procedures established with the Departmental Representative. The Proponent shall not affect any actions that may result in change to scope, schedule, quality and formally agreed upon design, unless formally ...

	2.6 Instruction and Training
	1. The Proponent shall develop a training program for approval by the Departmental Representative. Once approved, the Proponent shall provide the following training to the Departmental Representative for all delivered systems:
	1. Installation and maintenance
	2. Configuration and management

	2. At least 30 days prior to commencing training, the Proponent shall submit to the Departmental Representative for review three (3) draft copies of training course outlines and training manuals.
	3. The Proponent shall provide classroom based training for system administrators and for the system users, including operations and airline staff.

	2.7 Testing, Commissioning, Demonstration and Acceptance
	1. Factory Testing
	1. Proponent shall submit all factory/staging facility test and certification information prior to installation of equipment on site. No equipment shall be installed on site without documented pre-testing against DOA for all components.

	2. Commissioning
	1. Provide a commissioning plan for review. The Contractor shall use the commissioning plan to test and validate the work completed;
	2. The Commissioning Plans shall contain clearly organized test scripts with demonstrable results. The Commissioning Plans shall include the following:
	.1 Bill of Materials check list;
	.2 Physical condition and installation check list;
	.3 Base system functionality and performance test scripts;
	.4 As-built check list and delivery dates;


	3. Functional Demonstration and Substantial Performance
	1. Following the Departmental Representative’s review and acceptance of the Commissioning Report, the Proponent shall conduct a Demonstration activity to demonstrate to the Departmental Representative, the operational, functional and performance attri...
	2. Functional demonstration shall be done by means of verifying the check lists or results of any or all of the test scripts from the Proponent’s Commissioning Plan against the results from the accepted Commissioning Report.


	2.8 Warranty and Support Plan
	1. The Proponent shall Warranty all equipment to be free from defects in materials and workmanship from the time of purchase until 12 months following Total Performance, regardless of any manufacturer warranty limitations and disclaimers.
	2. Warranty shall cover replacement or repair within 24 hours, of any defective component, assembly, or sub-system that malfunctions or fails while operating for the purpose intended by the manufacturer.  Warranty replacement and repair shall include ...
	3. The Proponent shall provide assurance that all system direct-replacement components shall be available for a minimum of five (5) years from the date of Total Performance. The assurance may be in the form of documentation from the Manufacturer, conf...
	4. All hardware, software and firmware delivered as part of this Contract shall become the property of the Departmental Representative, in that the software, firmware and any associated licenses delivered for this Project shall not expire or require t...

	2.9 Spare Parts
	1. The Proponent shall submit a recommended list of spare parts including a detailed listing and description of all components.
	2. The parts list shall include the following information:
	1. Name of the part;
	2. Complete description of the part;
	3. Each specific location that the listed part is used in the system(s);
	4. Total number of parts in the system(s);
	5. Manufacturer of part;
	6. Manufacturer’s part number;
	7. Source of supply;
	8. Price per unit;
	9. Lead time or availability of part;
	10. Estimated Spare Parts List required for first year of operation;
	11. Mean Time Between Failures (MTBF) and Mean Time To Repair (MTTR).

	3. The Departmental Representative shall determine, in concert with the Proponent, the actual extent of spare parts to be provided prior to Contract signing.

	2.10 General Requirements
	1. The system and all its components shall be supplied, installed, configured and commissioned to ensure complete end-to-end interoperability and compatibility of all component subsystems, including:
	1. Passive and active devices;
	2. Interfaced systems;
	3. Communication protocols;
	4. Associated cabling and connectors;

	2. The Contractor shall make own arrangements for telephone and Internet services while on-site. The Contractor may engage the Construction Manager for permission to use such services, if and as available.
	3. The Contractor shall arrange and pay for all permits, inspections and fees required and/or levied by authorities having jurisdiction for the supply and installation of all systems under the Contract, if so required.
	4. The Contractor shall coordinate all work with the Construction Manager, and other Contractors as appropriate, where work phasing, sequencing and co-occupancy of work space are necessary.
	5. All equipment and hardware provided by the Contractor shall be new, unblemished and of the most recent make and model.  After installation, each item of equipment and hardware shall be cleaned by qualified staff to the satisfaction of the Departmen...
	6. A thorough and professional installation shall be provided. The Contractor shall utilize only skilled labour familiar with the work at hand. Unsafe practices, poor workmanship, incomplete submissions and documentation will be rejected.
	7. The Contractor shall observe and maintain site safety rules and procedures in accordance with best industry practices, local codes, the requirements of the Construction Manager and the Departmental Representative.
	8. Continuity of Service
	1. The Contractor shall not take any action that will interfere with, or interrupt, any operational building services or systems unless previous arrangements have been made with Construction Manager.
	2. Should services be inadvertently interrupted due to action by the Contractor, the Contractor shall immediately furnish labour, including overtime, material and equipment necessary for prompt restoration of the interrupted services at no cost to the...
	3. All activities having potential for the disruption shall be strictly coordinated with the Construction Manager.

	9. The Contractor shall clean their work areas daily and dispose of waste (including unused or empty boxes and packing material) in a safe manner as directed by the Departmental Representative and the Construction Manager.
	10. Materials Guarantee
	1. Ensure that all correct parts are ordered and installed. Maintain records and submit as part of the as-built package part numbers for all installed equipment.

	11. Manufacturer's Instructions
	1. Unless otherwise specified, comply with manufacturer's latest printed instructions for materials and installation methods.
	2. Notify the Departmental Representative in writing of any conflict between these specifications and manufacturer’s instructions.  Departmental Representative will designate which document shall be followed.

	12. Conformance
	1. When materials or products are specified by a Standard, Prescriptive or Performance Specifications, the conformance of delivered materials or products must be verifiable by means of documentation published by the vendor or an independent recognized...

	13. Units of Measure
	1. Imperial units of measurement shall be used exclusively on the drawings and in the Specifications for this project.

	14. Documentation
	1. All submittal documentation shall be provided in electronic format and in hardcopy. Each hardcopy submittal shall include a cover page, clearly identifying:
	.1 Contract No.;
	.2 Title;
	.3 Revision ID, date and author;
	.4 Summary outlining context and purpose;
	.5 Revision history, showing issue date, author and change summary for each revision;
	.6 Noted as “For Comments”, “For Approval” or “For Information”
	.7 Noted as “Response Requested By: YYYY-MM-DD” if applicable.

	2. Electronic submittal documents shall be in PDF. These documents shall be made available upon request in native, editable format, and shall include, as applicable:
	.1 Microsoft Office 2007 (or newer) documents;
	.2 Microsoft Visio, Microsoft Project documents (2007 or newer);

	3. The Contractor shall manage a documentation library consisting of all documents developed under this agreement, including specifications, design documents, test reports and others.
	4. The Contractor shall implement and manage a Configuration Management Plan in order to:
	.1 Document and monitor changes that effect scope, schedule and costs.
	.2 Supervise approval and delivery status of proposed changes.
	.3 Evaluate and address any impact of the proposed change on schedule, cost, functionality and performance.


	15. Substitutions
	1. No substitutions shall be permitted without prior written approval by Departmental Representative.
	2. Substitutions will be considered if:
	.1 Substitute materials which are brought to the attention of and considered by the Departmental Representative as equivalent to the material specified and will result in a credit to the Contract amount; and
	.2 Such substitutions are considered by the Contractor as a result of factors which would be deemed outside of the Contractor’s control and not as the result of the Contractor’s neglect or oversight;

	3. Should substitution(s) be accepted by the Departmental Representative, either in part or in whole, the Contractor shall then be responsible for costs when the substitution results in increased cost for other work on the project. The Contractor shal...
	4. Amounts of all credits arising from approval of substitutions will be determined by the Departmental Representative and Contract price will be reduced accordingly.

	16. Damage to Equipment and Property
	1. The Contractor shall take all appropriate measures to prevent damage to equipment, materials and property, including that of Other Contractors or Suppliers. All such damage shall be rectified by the Contractor immediately, at no cost to Departmenta...


	2.11 Work Not Included
	1. Provision of backbone and horizontal cabling infrastructure;
	2. Provision of racks/cabinets;
	3. Provision of electrical and mechanical services;


	Part 3.: execution
	1. Examination
	1. Prior to commencing work, examine current site conditions and inform the Departmental Representative of any unusual existing conditions that may affect the Work.
	2. Verify that critical dimensions are correct and conditions are acceptable. Proceed with installation only after unsatisfactory conditions have been coordinated and rectified.

	2. Preparation and Staging
	1. Cooperate and coordinate with the Departmental Representative and the Construction Manager for the location of all right-of-ways and access/egress paths to any area required to remain accessible for maintenance and removal of equipment or related c...
	2. Coordinate with all necessary discipline contractors on site and with the Departmental Representative, the overall project schedule, equipment delivery and system equipment layout in relation to the facility.

	3. Quality Assurance
	1. All equipment shall be installed in accordance with the equipment manufacturer’s requirements and recommendations.

	4. Workmanship
	1. All work shall be performed to applicable standards and industry best practices.
	2. Equipment shall be fastened in racks using appropriate fastening brackets and materials to ensure front and rear support per manufacturer’s installation guidelines.
	3. Cabling shall be neatly routed in cableways as required and as recommended in applicable standards.

	5. Delivery, Storage and Site Conditions
	1. Equipment deliveries shall be the sole responsibility of the Contractor. All related activities, such as transport, loading/off-loading equipment and personnel shall be the responsibility of the Contractor.
	2. The Contractor shall be solely responsible for providing and maintaining on-site storage facilities, including all mechanical and electrical services.
	3. Deliver, store and maintain packaged material and equipment with manufacturer's seals and labels intact.
	4. Prevent damage and contamination of material and equipment during delivery, handling and storage. Immediately remove rejected material and equipment from site.
	5. Store material and equipment in accordance with suppliers’ instructions.

	6. Installation
	1. Equipment shall be mounted in accordance with manufacturers recommended/ supplied hardware and fasteners by staff deemed to be qualified by the manufacturer.

	7. Protection
	1. After installing the equipment, clean finished surfaces as required.
	2. Protect equipment not yet installed by storing it in original packaging and in secure area. Secure storage spaces, as well as transport of equipment to and from that area are the sole responsibility of the Contractor.

	8. Clean Up
	1. Remove all unnecessary tools and equipment, unused materials, packing materials, and debris from each area where work has been completed unless designated for storage.
	2. Clean up all areas around system equipment and ensure that internal equipment component area is free from debris.



	27 42 17 - FIDS (System) 2017-04-24KW  5 pages
	Part 1.: general
	1.1 SECTION INCLUDES
	1. Functional and performance specifications for the Flight Information Display System (FIDS);

	1.2 RELATED DOCUMENTS
	1. This section shall be read in conjunction with all other parts of the RFP.

	1.3 DESIGN/PROJECT SUBMITTALS
	1. Supply the following for review (2 copies):
	1. Shop Drawings (design documents that will require review prior to release for construction):
	.1 Equipment information (catalogue sheets);
	.2 FIDS architecture (physical and logical) and interconnect drawings;
	.3 Proposed display screen layout and content;
	.4 Proposed mounting configuration and detail;
	.5 Commissioning and Training Plan;

	2. As-Built Drawings (catalogue of all information documenting the design and products as delivered at time of hand-over):
	.1 Updated shop drawing documentation;
	.2 Network requirements schedule (spreadsheet) documenting all connection and configuration needs;
	.3 Instructions for installation and operation of all provided equipment and products whether hardware or software;
	.4 Complete schedule of all equipment and software including as appropriate:
	.1 Manufacturer/Vendor information;
	.2 Model and version numbers;
	.3 Warranty information;
	.4 All license information;
	.5 Maintenance contact;

	.5 Configuration details in PDF and editable/native format, of all FIDS equipment (hardware and software) including monitors, monitor computers, server(s), workstations, and any related components.
	.6 Interface Control Documentation (ICD) detailing physical, protocol and integration particulars (airline flight information feeds, other systems, etc.) as applicable;
	.7 Operator manuals containing user and administrative level guides, feature definitions, system nomenclature, screen-shots, etc.;
	.8 Maintenance Manuals containing recommended maintenance practices, intervals, replacement part numbers, etc.;

	3. Provide all firmware and software components for the project to be of the latest published, stable release up to 30 days prior to the scheduled Departmental Representative commissioning/demonstration activity. This includes service and bug patches/...



	Part 2.: PRODUCTS
	2.1 REFERENCE STANDARDS
	1. All hardware, installation materials and workmanship shall meet applicable building codes and fire codes, and shall be subject to agreement with the Departmental Representative.
	2. The design and implementation shall observe and follow current state and legacy technology standards as required to deliver this project.
	3. The solution shall support standard message transport interfaces, as applicable:
	1. UDP
	2. TCP/IP
	3. FTP
	4. HTTP
	5. MQ
	6. ODBC
	7. JDBC
	8. JMS

	4. The solution shall support common file loader standards, as applicable:
	1. IATA SSIM
	2. ACL Score
	3. OAG/Innovata
	4. ASM message processing
	5. SSM message processing
	6. Spreadsheet


	2.2 FUNCTIONAL DESCRIPTION
	1. The system shall have minimal footprint on-site, or be hosted by the FIDS service provider, including acquisition of the flight data service;
	2. Use commercial, off the shelf products and technologies, as well as maximum use of modular technologies;
	3. The system shall display flight and time of day information to the public, airline and other airport users, via screen formats;
	4. The system shall be IP based, and the network switch required to connect end devices and head end hardware shall be provided by the FIDS contractor;
	5. Engagement Requirements:
	1. Provide in all designated locations, required FIDS displays, display controllers, mounting hardware, patch cabling and terminations to meet the requirements of this and other relevant sections.
	.1 Coordinate with the Departmental Representative, the Architect and other trades for exact mounting locations and methods;
	.2 Develop display pages to present flight arrival and departure information as coordinated with airport operations;

	2. Configuration
	.1 Configure all FIDS equipment as required and as coordinated with the Departmental Representative and interfacing Vendors and Contractors to satisfy required Flight Information requirements. Configuration responsibilities shall include but not be li...
	.1 FIDS system setup and configuration;
	.2 Acquisition of airline flight information data, including:
	.1 Airline A
	.2 Airline B



	3. The FIDS displays shall be capable of displaying the following information:
	.1 Flight related information, including arrivals and departures, received from the airlines;
	.2 Airline logos, with one or more logos as coordinated;
	.3 Visual paging messages, configurable via console application;

	4. Information shall be displayed on each screen in English and French. The system shall also support the ability to display information in other languages as may become necessary in the future;
	5. The system shall support the following capabilities:
	.1 Automated and manual backup, and restore mechanism via a hosted service;
	.2 Ability for manual data entry for flight status change or in the event that data feed becomes unavailable;
	.3 Ability of the system to alert in the event of feed data outage;



	2.3 APPLICATION REQUIREMENTS
	1. All display devices shall be using a screen builder application that allows for the creation or modification of display formats or templates;
	2. The user shall be able to create display formats for displaying data on display devices quickly and easily.  The screen builder shall allow the user to make custom screens and changes without the services of the vendor;
	3. The screen builder application will have a test capability that shows on the workstation what should appear on the display device;
	4. Graphics shall be capable of natively displaying in the following formats:
	1. JPEG
	2. BMP
	3. TIF
	4. MPEG
	5. GIF
	6. AVI

	5. The Flight Information System shall have the capability of displaying multiple formats on the same device at the same time by a split screen or rotating display option;
	6. Video display windowing shall be supported by the screen builder to allow creation of templates for selected single screens to display multiple windows such as:
	1. Visual paging information;
	2. Dynamic and static public information;
	3. Ticket and gate display formats with airline graphics, real-time links to other systems and canned and manual free-form text messages appearing on a single screen;
	4. Other messaging and graphics;


	2.4 DISPLAY AND MOUNT REQUIREMENTS
	1. The displays shall be 42” flat panel NEC V423, or functional and performance equivalent;
	2. Display computer shall be suitable for driving a minimum of two displays, mountable to standard VESA plate, and with MTBF of minimum 5 years;
	3. Display mounts shall be installed on vertical surfaces, with capability to orient the display in landscape and portrait configurations, with pan and tilt controls;

	2.5 MANAGEMENT SYSTEM
	1. A hosted solution shall include a web portal, allowing operations personnel to configure screen display real-estate and modify data elements such as flight information, free-form text messages etc.;

	2.6 SIMPLIFIED SYSTEM DIAGRAM


	28 13 00 Access Control System  PW
	28 16 00 Intrusion Detection  PW
	28 23 00 CCTV  PW
	part 1 – general
	1.1                     REFERENCE STANDARDS
	.1 Not Applicable

	1.2                     RELATED WORK
	.1 Not Applicable

	1.3                    SHOP DRAWINGS
	.1 ULC Certificates: submit proof that the following companies are ULC certified for Commercial Types of Installation.
	.2          Submit proof of Certificate that the installing service company is a ULC Listed alarm
	.3         Installation and Classification of Closed Circuit Video Equipment (CCVC Systems as per           the ULC-S317 for Institutional Commercial Security System.


	1.4                     PERFORMANCE REQUIREMENTS
	.1 The system installer shall be a firm with at least five years of successful installation experience with projects utilizing integrated video surveillance and equipment similar to that required for this project.  A list of three (3) projects of simi...

	1.5                     DESCRIPTION OF SYSTEM
	.1 Video Surveillance, Access Control and Intrusion Alarm are to be supplied and installed by one system integrator. The system integrator is responsible for providing all materials, labor and programming required for the integration of these systems....


	PART 2  PRODUCTS
	2.1                     VMS SOFTWARE
	.1 VMS Software Feaures
	.1 Remote Clients: qty. 5
	.2 Thumbnail search
	.3 Event search
	.4 Multi-camera export
	.5 Recording and playback timeline
	.6 Bandwidth management
	.7 Bookmark surveillance footage
	.8 Standard of Acceptance: Avigilon ACC5


	2.2                     NETWORK VIDEO RECORDER FEATURES
	.1 Network video recorder features:
	.1 Power: Input voltage 120V AC.
	.2 Operating system: Microsoft Windows 7.
	.3 Camera Channels: up to 48
	.4 Recording Storage: 8TB
	.5 Processor: 6th Gen Intel Core i5-6600
	.6 Memory: 8GB DDR4
	.7 Network Interface: 2 x  Gigabit Ethernet ports (1000Base-T)
	.8 Video Outputs: 2 active
	.9 Optic Drive: DVD-RW
	.10 Remote view using video management software
	.11 Standard of Acceptance: Avigilon #HD-NVR3-8TB.


	2.3                     MONITOR
	.1 Monitor features:
	.1 24 inch  LED monitor, color.
	.2 Aspect ratio: 16:10.
	.3 Contrast Ratio: 1000:1
	.4 Response Time: 6ms
	.5 Resolution: 1920x1200
	.6 Input voltage: 120 V AC.
	.7 On-screen display for setup and adjustment.
	.8 VGA and USB input..
	.9 Front mounted controls.
	.10 Construction: black plastic.
	.11 Stand by, low-profile, plug-and-play configuration.
	.12 Standard of Acceptance: DELL #U2413.


	2.4                     CAMERAS
	.1 Indoor Camera:
	.1 High Definition, Day/Night Dome Camera
	.2 2.0 megapixel Sensor
	.3 Power Input: 12VDC / 24DC  / POE
	.4 Built in 100Base-TX Ethernet Network Interface
	.13 Environment: indoor
	.14 Lens functions: remote focus and zoom 3-9mm lens
	.15 Standard of Acceptance: 2.0-H3-D1

	.2 Outdoor Camera:
	.1 High Definition, Day/Night Dome Camera
	.2 2.0 megapixel Sensor
	.3 Power Input: 12VDC / 24DC  / POE
	.4 Built in 100Base-TX Ethernet Network Interface
	.5 Environment: Outdoor – Vandal Resistant
	.6 Bracket: Pendant mount
	.7 Lens functions: remote focus and zoom 3-9mm lens
	.8 Standard of Acceptance: 2.0-H3-DP1


	2.5                     POE SWITCHES
	.1 POE Switches features:
	.1 Form Factor:  1U rack mount chassis
	.2 24 x 10/100/1000 (POE+) + 2 x 10/100/1000 + 2 x combo Gigabit SPF
	.3 Power: 375W POE power
	.4 Standard of Acceptance:  Cisco SG300-28MP


	2.6                     UPS
	.1 UPS features:
	.1 120 V output
	.2 1500 VA.
	.3 1050Watt
	.4 Rack Mounted UPS
	.5 Standard of Acceptance: Eaton 5P1500RT



	PART 3 – EXECUTION
	3.1                     INSTALLATION
	.1 Comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheet.
	.2 Install video surveillance equipment and components in accordance with [ULC-S317].
	.3 Install cable, boxes, mounting hardware, brackets, video cameras and system components in accordance with manufacturer's written installation instructions.
	.4 Install components secure, properly aligned and in locations shown on reviewed shop drawings.
	.5 Connect cameras to cabling in accordance with installation instructions.
	.6 Install ULC labels where required.

	3.2                     FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services:
	.1 Obtain written reports from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product.
	.2 Submit manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits to review Work at stages listed:
	.1 Upon completion of Work, after cleaning is carried out.



	3.3                     SYSTEM START-UP
	.1 Perform verification inspections and test in the presence of Consultant
	.2 Provide all necessary tools, ladders and equipment.
	.3 Ensure appropriate subcontractors manufacturer's representatives are present for verification.
	.4 Visual verification: objective is to assess quality of installation and assembly and overall appearance to ensure compliance with Contract Documents. Visual inspection to include:
	.1 Sturdiness of equipment fastening.
	.2 Non-existence of installation related damages.
	.3 Compliance of device locations with reviewed shop drawings.
	.4 Compatibility of equipment installation with physical environment.
	.5 Inclusion of all accessories.
	.6 Device and cabling identification.
	.7 Application and location of ULC approval decals.

	.5 Technical verification: purpose to ensure that all systems and devices are properly installed and free of defects and damage. Technical verification includes:
	.8 Measurements of tension and power.
	.9 Connecting joints and equipment fastening.
	.10 Measurements of signals (dB, lux, baud rate, etc).
	.11 Compliance with manufacturer's specification, product literature and installation instructions.

	.6 Operational verification: purpose to ensure that devices and systems' performance meet or exceed established functional requirements. Operational verification includes:
	.12 Operation of each device individually and within its environment.
	.13 Operation of each device in relation with programmable schedule and or/specific functions.
	.14 Operation control of camera lens, pan, tilt and zoom.
	.15 Switching of camera to any monitor.
	.16 Switching of system video recorder to selective monitor.
	.17 Set dwell times.


	3.4                     ADJUSTING
	.1 Remove protective coverings from cameras and components.
	.2 Adjust cameras for correct function.

	3.5                     CLEANING
	.1 Clean camera housing, system components and lens, free from marks, packing tape, and finger prints, in accordance with manufacturer's written cleaning recommendations.
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