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Part 1 General

1.1 REFERENCES

.1 Definitions

.1 Information Documents means information of any type and in any form, 
related to the Project and identified in this Section as such and do not 
include the Contract Documents.

1.2 STATUS OF INFORMATION DOCUMENTS

.1 Information Documents, or any part thereof, are not part of the Contract unless 
specifically incorporated into Contract Documents by means of copying, 
transcribing or referencing.

1.3 USE OF AND RELIANCE UPON INFORMATION DOCUMENTS

.1 Information Documents are made available to Bidder by Owner for the purpose 
of providing Bidder with access to information available to Owner.

.2 Information Documents shall not be considered a representation or warranty that 
information contained therein is accurate, complete or appropriate, and do not 
form a part of the Contract Documents.

.3 Bidder shall interpret and draw its own conclusions about Information Documents 
and is encouraged to obtain specialist advice with respect thereto.  Prime 
Consultant assumes no responsibility for such interpretations and conclusions.

.4 Information contained in Information Documents may be time sensitive and dates 
shall be considered when interpreting Information Documents.

.5 Bidder may rely upon the data contained in Information Documents, or parts 
thereof, which are specifically incorporated into Contract Documents by means of 
copying, transcribing or referencing, but shall draw his own conclusions from 
such data and shall not rely on opinions or interpretations contained therein.

1.4 INFORMATION DOCUMENTS

.1 Information Documents, in whole or in part, consist of the following:

Pre-Renovation Hazardous Materials Survey, prepared by Cascadia OHS, dated 
December 4, 2023 attached to this section for information only.

.2 Direct inquiries during bid period to person identified in Instructions to Bidders to 
receive inquiries.
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Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Executive Summary 
 

Cascadia OHS (Cascadia) was retained by Nycholat Consulting (the Client) to conduct a limited 
pre-renovation hazardous materials survey on a structure located at 808 Canada Games Way, 
Prince George, BC (the site).  

This hazardous materials survey was completed in accordance with Section 20.112 of the 
Occupational Health and Safety Regulation (B.C. Reg 296/97). 

The purpose of this hazardous materials survey was to identify which materials, if any, contain 
asbestos and/or other hazardous materials prior to a planned renovation of the structure. This 
report includes a list of building materials that are confirmed or suspected of containing 
hazardous materials.  

Hazardous materials are summarized in the table below.  

 

Table 1.0 Hazardous Materials Summary 

Hazardous 
Material 

Type and Location 

Asbestos 
(observed) 

➔ No asbestos-containing building materials were identified during this 
investigation. 

Asbestos 
(potentially 
concealed) 

➔ Materials commonly found to contain asbestos were observed or are 
suspected to be present (not sampled) including: Electrical cables, buried 
asbestos cement pipes, bell and spigot piping gaskets.  

Lead (observed) ➔ Some sampled paints contain lead concentrations greater than 90ppm 

Lead 
(potentially 
concealed) 

➔ Elemental lead assumed to be present in seals on bell and spigot piping joints 
seals, solder on wiring and copper pipe joints, and roof vents and flashings.  

Mercury ➔ Mercury containing thermostats were not observed during this investigation; 
mercury containing fluorescent light tubes were not observed during this 
investigation. 

PCBs ➔ Fluorescent light ballasts were not observed during this investigation. 

Radioactive 
Materials 

➔ Smoke detectors were not observed during this investigation. 

AST/UST ➔ No ASTs/USTs were observed during this investigation. 

ODS ➔ No sources of ODS were observed during this investigation. 
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Hantavirus / 
Rodent 
Droppings 

➔ Rodent droppings were not observed during this investigation. 

Mould ➔ Visible mould was not observed during this investigation. 

Arsenic ➔ Suspect CCA treated wood was not observed during this investigation. 

UFFI ➔ No UFFI was observed during this investigation. 

Silica ➔ Present in drywall, concrete, and other cementitious materials. 

Where hazardous materials were found, they can be presumed to be found in similar materials 
throughout the building.  

Recommendations for each material are outlined in section 3.0.  

Copies of the analytical reports are provided in Appendix D.  
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1.0  Introduction 

Cascadia OHS (Cascadia) was retained by Nycholat Consulting (the Client) to conduct a limited 
pre-renovation hazardous materials survey on a structure located at 808 Canada Games Way, 
Prince George, BC (the site).  

This hazardous materials survey was completed in accordance with Section 20.112 of the 
Occupational Health and Safety Regulation (B.C. Reg 296/97). OHS Guidelines Part 6: Substance 
Specific Requirements G6.4 states: 

(1) The employer and the owner must ensure that a qualified person 
(a) Collects representative samples of the materials in the workplace that the qualified 

person suspects may contain asbestos. 

Visual identification of hazardous materials was carried out.  Representative samples of 
building materials were collected for asbestos testing. Paint samples were collected for 
determination of lead content. 

The purpose of this hazardous materials survey was to identify which materials, if any, contain 
asbestos and/or other hazardous materials. This report includes a list of building materials that 
are confirmed or suspected of containing hazardous materials.  

The building located at 808 Canada Games Way, Prince George, BC is the site of the Prince George 
Conference and Civic Centre. Constructed in 1994 (City of Prince George), the building has an 
approximate footprint of forty-four thousand (44,000) square feet. The focus of this survey was 
limited to the rotunda which is located at the southwest corner of the building. 

The structure was unoccupied during this investigation.  Destructive, or invasive, testing was 
carried out.  

This hazardous materials survey was limited to construction materials and components.  No 
below-grade waterworks or plumbing systems or other sub-surface materials were included in 
the scope of this investigation. 

Materials assumed to not contain asbestos during this hazardous materials survey include wood 
and wood composite materials, metals, glass, and synthetic plastics. 

Visual identification of hazardous materials was carried out.  Representative samples of building 
materials were collected for asbestos testing. Paint samples were collected for determination of 
lead content. 

Where hazardous materials were found, they can be presumed to be found in similar materials 
throughout the building.  

Recommendations for each material are outlined in section 3.0.  

Copies of the analytical reports are provided in Appendix D. 
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2.0  Scope of Work 

Cascadia attended the site on November 28th, 2023. The scope of work was limited to:  

- A visual inspection of all areas of the structure for the presence of hazardous substances, 
including (but not limited to) asbestos containing materials (ACM), arsenic, lead based 
paints (LBP), lead containing products, radioactive materials, mould, rodent droppings 
and other sources of biological hazards, mercury, polychlorinated biphenyls (PCBs), 
ozone depleting substances (ODS), silica, and petroleum and controlled products. 

- Bulk sampling and analysis of suspected ACM and LBP for the presence of asbestos and 
lead, respectively; and  

- Make recommendations for further actions to take place prior to renovation.  

According to the client, the scope of work will be limited to: 

• The rotunda at the southwest corner of the building. 

• The rotunda will be the new home of Tourism Prince George. 

• The main floor of the rotunda will be the Visitor Centre. 

• Removal of the planting beds and staircase. 

• The second floor will be administration offices for PG Tourism. 

• Infill the existing opening to below with a conventional floor system. 

• Maintain existing ceiling detail and skylight. 

• Remove the existing, perimeter gypsum board wall, and extend the usable space to the 
exterior wall. 

 

2.1 Sampling Methodology  

Representative bulk samples of suspected asbestos containing building materials were 
randomly collected from the building. Homogeneous material determination was based on the 
following criteria: 

• Similar physical characteristics (same colour and texture, etc.), 

• Application (sprayed or trowled-on, assembly into a system, etc.), 

• Material function (thermal insulation, floor tile, wallboard system, etc.). 

- A walkthrough of the affected areas of the structure to determine locations of possible 
asbestos containing materials (ACM).  

- Inspection and bulk sampling of building materials, as follows: 

- As the building was constructed in 1994 (City of Prince George) no asbestos-containing 
building materials are expected to be identified at the site.  

- A total of fourteen (14) asbestos bulk samples were collected. 
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- Between one thousand (1,000) and five thousand (5,000) square feet of drywall are 
present in the rotunda. Five (5) samples of drywall joint compound were collected from 
the offices area of the building. No asbestos was detected in any of the samples. 

- Pipe insulation was observed in access hatches on the second floor. Three (3) samples 
were collected. No asbestos was detected in any of the samples. 

- An application of sheet vinyl flooring was observed on the landing of the spiral staircase. 
One (1) sample was collected. No asbestos was detected in the sample. One (1) sample 
of the staircase tread flooring was collected. No asbestos was detected in the sample. 

- Three (3) samples of grout were collected from the tile flooring on the first and second 
floors. No asbestos was detected in the samples. 

- One (1) sample of the ground floor cement flooring was collected. No asbestos was 
detected in the sample. 

 

2.2  Regulatory Criteria 

As per WorkSafeBC requirements, the structure was surveyed for the presence of hazardous 
materials, including:  

- Polychlorinated biphenyls (PCBs) 
- Asbestos 
- Mercury 
- Arsenic 
- Ozone depleting substances (ODS)  
- Urea formaldehyde foam insulation (UFFI) 
- Radioactive materials  
- Above- or under- ground storage tanks (AST/UST) 
- Lead 
- Hantavirus – rodent droppings 
- Silica 
- Mould 

Regulatory information for each material is provided in Appendix A. 

 

3.0  Results and Recommendations 

If any material suspected of containing asbestos or any other hazardous material not identified 
in the initial scope of work is disturbed, all work must cease immediately until the area is 
contained, and the hazard is evaluated by a qualified professional and the hazardous materials, 
if present, are safely managed by a qualified contractor.  
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Notification 

The Client has been made aware of the results of this survey and instructed to have the items 
removed in accordance with regulations prior to continued demolition of the structure.  This 
report must be posted onsite, and site personnel need to have read and understood the content 
of this report prior to the commencement of work.   

Hidden Hazardous Materials 

Although every effort was made to collect samples of all potentially hazardous materials, they 
may be present at the subject site, but were not visible or available for inspection during the 
survey and are, therefore, not described in this report.   

If any suspect hazardous materials that are not described in this report are encountered during 
additional demolition activities, all work must cease and the materials must be presumed to be 
hazardous and handled as such until testing determines the presence or absence of asbestos or 
other hazardous components, or the material is otherwise appropriately evaluated, and 
appropriate controls for the protection of workers and the public are put into place.  

 

Recommendations 

The following conclusions and recommendations have been based on the survey findings:  

Prior to any additional demolition activities, Cascadia recommends the following actions: 

1. Provide copies of this report to site personnel, including contractors. A copy of the survey 
must be immediately available at the site whenever workers are present. 

2. The contractor must have an exposure control plan in place for each hazardous substance 
identified in this report as being in way of the planned work.  

3. Work must stop if additional suspect materials are encountered during the demolition. 
These suspect materials must be left undisturbed until testing determines the presence 
or absence of asbestos or other hazardous materials. In addition, work must also stop in 
the event these suspect materials are disturbed inadvertently.  

A qualified person should be retained and present on site during any additional demolition to 
identify any previously unidentified hazardous building materials should they be discovered. 

Respecting Lead, Arsenic, Mercury, and other heavy metals, please note that the local landfill 
authority may require additional Toxicity Characteristic Leaching Procedure (TCLP) data before 
accepting material as ‘Non-Hazardous Waste’ as defined by the BC Hazardous Waste Regulations.  

The recommendations pertaining to each of the identified hazardous materials within the subject 
building are presented in the sub-sections below. 
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3.1 Asbestos 

All asbestos containing materials must be removed by a qualified asbestos abatement 
contractor.  

The following asbestos containing materials were identified from Cascadia’s November 28th, 
2023 survey: 

No asbestos containing building materials were detected. 

All procedures must be in accordance with BC Occupational Health and Safety Regulation (B.C. 
Reg 296/97), as exemplified in WorkSafeBC Publication BK27, ‘Safe Work Practices for Handling 
Asbestos’. 

If any materials suspected to be asbestos containing are discovered during the renovation, all 
work must stop until samples can be analyzed. If the materials are found to be asbestos 
containing, they must be removed by a qualified asbestos abatement contractor before any 
further work is carried out. 

Prior to any work that may disturb any ACM, it is a regulatory requirement that a qualified person 
perform a Risk Assessment, in compliance with the Occupational Health & Safety Regulation Part 
6 “Substance Specific Requirements”. Identified ACMs must be removed and disposed of in 
accordance with the requirements of BC Reg. 296/97, by an experienced asbestos abatement 
contractor.  

Suspected ACMs deemed visually similar to ACMs identified in this report and inaccessible ACMs 
not identified during this assessment should be considered asbestos containing and handled as 
such, unless proved otherwise, through analytical testing. 

Ensure asbestos containing waste is handled, stored, and disposed of in accordance with the 
requirements of the Federal Transportation of Dangerous Goods Regulation and the BC 
Hazardous Waste Regulation (BC Reg 63/88). 

ACMs in good condition can be managed in place. Damaged ACMs should be addressed in 
accordance with the requirements of BC Reg. 296/97, as soon as possible. 
 

3.2 Lead  

The currently allowable level of lead in paint is set by Health Canada under the Canada Consumer 
Protection Act, Surface Coating Materials Regulation (SOR 2005-09). Under this regulation the 
maximum allowable concentration of lead in paint sold to consumers is 0.009% (90ppm). 
WorkSafeBC considers paint which contains lead at concentrations greater than 0.009% to 
present a potential health hazard if it is removed incorrectly. Surface coatings which contain 
more than 90ppm of lead may pose a potential risk to workers. Materials with over 100ppm lead 
must undergo additional TCLP testing prior to disposal to determine if they should be handled as 
hazardous waste.    
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Lead results are summarized in the table below. Any untested painted surfaces are presumed to 
be lead containing. 

Table 3.2.1 Summary of Lead Results 

Material Location 
Lead Concentration 

(ppm) 

Health Canada 
Definition for Lead-

Containing Paint 

(ppm) 

Dark Blue Coloured 
Paint (L1) 

Rotunda – Ground 
Floor - Vestibule 

<80 

90 

Red Coloured Paint 
(L2) 

Rotunda – Ground 
Floor – Main 
Entrance Door Frame 

2,168 

Purple Coloured 
Paint (L3) 

Rotunda – Spiral 
Staircase and 
Columns 

1,380 

Light Grey Coloured 
Paint (L4) 

Rotunda – Ground 
Floor – Wall at Door 
to Civic Centre 

694 

Grey Coloured Paint 
(L5) 

Rotunda – Ground 
Floor – Wall at 
Elevator 

<80 

Light Grey Coloured 
Paint (L6) 

Rotunda – Top Floor 
– Wall at Door to 
Meeting Room 

955 

Off-white Coloured 
Paint (L7) 

Rotunda – Top Floor 
– Round Feature 
Walls 

<80 

Pale Purple Coloured 
Paint (L8) 

Rotunda – Ground 
Floor – Wall at 
Elevator 

920 

ppm = parts per million. 
< = result is less than the limit of detection. 
*substrate/matrix interference possible 

Of the eight (8) paint samples collected and analyzed, five (5) had lead concentrations greater 
than the Health Canada limit of 90ppm. All of the red coloured paint on the metal ground floor 
entrance door frame should be considered to be lead containing. All of the purple coloured paint 
on the spiral staircase and vertical columns should be considered to be lead containing. All of the 
light grey coloured paint on the rotunda walls (ground floor and top floor) should be considered 
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to be lead containing. All of the pale purple coloured paint on the rotunda walls should be 
considered to be lead containing. 

Elemental lead may be present in seals on bell and spigot piping joints seals, solder on wiring 
or plumbing systems, and in other fixtures such as flashings or roof vents.  

Workers must be provided with appropriate PPE for the work they will be conducting. Materials 
with leachable lead must be sorted from general construction waste and disposed of according 
to Regulations.  

Demolition, corrective action, or remedial work on paint applications containing any 
concentration of lead should be undertaken in a manner to avoid generating fine particulate 
matter or dust (i.e.: avoid sanding). The use of personal protective equipment is recommended 
to reduce the potential for over-exposure to lead dust. 

When identified or suspected lead-containing materials (i.e.: paint, solder, caulking on bell 
fittings) within the subject building are to be removed prior to demolition activities, ensure 
compliance with the following: 

- Surface Coating Materials Regulations SOR/2016-193 
- The occupational exposure control requirements of BC Reg 296/97 
- The disposal requirements of BC Reg. 63/88 
- The transportation requirements of the Federal Transportation of Dangerous Goods 

Regulation. 

If known or suspected lead-based paint will be disturbed (e.g.: by scraping, burning, sanding, 
etc.) the paint shall be removed in accordance with the WorkSafeBC Occupational Health & 
Safety Regulation to prevent worker exposure to lead dust.  

 

3.3 Leachable Lead 

The BC Ministry of Environment and Climate Change Strategy regulates the disposal of some 
waste materials based on the leachability of metals and other compounds from the waste. 

Under the BC Hazardous Waste Regulation materials with lead paint concentrations over 
0.01 wt% (100ppm) destined for disposal at a licensed landfill facility must be tested for 
leachability to determine if they should be handled as a hazardous waste. The procedure for 
determining leachability is called the Toxicity Characteristic Leaching Procedure (TCLP). The BC 
Hazardous Waste Regulation limit for leachable lead is 5.0 mg/L. 

No samples for TCLP lead leachate were collected during this investigation. Based on the 
results reported in Section 3.2 above, all painted drywall destined for landfill may require TCLP 
lead leachate analysis. 
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Consult the waste disposal facility for disposal requirements prior to disposal. Prior to demolition 
it is the responsibility of the client or the contractor to have samples collected by a qualified 
person and analyzed using the Toxicity Characteristic Leachate Procedure (TCLP). 

 

3.4 Mercury 

Fluorescent light tubes were not observed in the rotunda during this investigation. Mercury 
containing thermostats were not observed during this investigation. No other mercury 
containing materials were observed. 

Mercury containing materials must be removed prior to demolition/renovation activities and 
kept intact to prevent exposure to mercury fumes. They must be separated from general 
demolition waste and disposed of according to regulations. Workers should be protected with a 
half mask with a mercury vapour cartridge and chemical resistant gloves when handling or 
working near broken light tubes.  

They should be removed, packaged for storage and transport or disposal/destruction at a 
licensed facility. 

Mercury-containing materials identified within the subject building can be managed in place. No 
further action is currently required. 

 

3.5 Polychlorinated Biphenyls – PCBs   

Fluorescent light ballasts were not observed in the rotunda during this investigation. 

Fixtures that will be disturbed must be removed prior to renovation/demolition activities and set 
aside and checked for PCB content prior to disposal. 

Non-PCB containing ballasts must have a label affixed which states they do not contain PCBs. It 
may also be possible to determine PCB content by using guidelines in Environment Canada’s 
document, “Identification of Light Ballasts Containing PCBs” (EPS 2/CC/2). If no determination 
can be made the ballasts must be assumed to contain PCBs. If they are determined to contain 
PCB’s they must be disposed of in accordance with the BC Ministry of Environment guidelines 
at an approved disposal facility. 

PCB containing ballasts can be managed in place, where they are operating and in good 
condition. No further action is currently required until such time that demolition activities are to 
be conducted, or until 2025 when PCB-containing items will require removal and disposal. 

 

3.6 Radioactive Components 

Smoke detectors were not observed in the rotunda during this investigation.  
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Radioactive components that are identified for removal should be transported and disposed of 
in accordance with the following: 

- The federal Transportation of Dangerous Goods Act 
- The Nuclear Safety and Control Act (1997, c.9), Nuclear Substances and Radiation Devices 

Regulations (SOR/2000-207) 

 

3.7 Petroleum and Controlled Products 

Underground Storage Tanks (USTs) and Above Ground Storage Tanks (ASTs) will not be part of 
the planned works. 

Any stored and abounded chemicals and controlled products must be removed and disposed of 
prior to work, in accordance with the BC Ministry of Environment Hazardous Waste Regulation 
(Environmental Management Act). 

 

3.8 Ozone Depleting Substances – ODS  

No sources of ODS were observed in the rotunda during this investigation.  

Sources of ODS should be removed from the work area prior to renovation/demolition activities 
commencing. If slated for disposal it must be degassed by a licensed technician.  

When ODS containing materials within the subject building are removed and disposed of, ODSs 
must be handled, recycled, stored, and/or disposed of in accordance with the requirements of 
the Federal Halocarbon Regulations (2003). If waste is to be disposed of in British Columbia, it 
must be disposed of in accordance with the British Columbia Waste Management Act – Ozone 
Depleting Substances and other Halocarbons Regulation (BC Reg. 387/99). These regulations 
require that all ODS must be collected, stored, and recycled, or collected and disposed of by a 
qualified technician. 

ODS-containing equipment can be managed in place and must be serviced by licensed 
refrigeration technicians.  

 

3.9 Hantavirus – Bird and Rodent Droppings 

Rodent droppings were not observed in the rotunda during this investigation. 

If discovered during renovation activities, workers should be notified of the presence of feces 
and be provided with respiratory protection and/or other personal protective equipment (PPE) 
as deemed necessary for the work that they will be conducting.  
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3.10 Mould 

Visible mould was not observed in the rotunda during this investigation. Mould may be present 
on hidden building materials and fabrics as well as water damaged building materials. 

Workers should be notified of the potential presence of mould and be provided with respiratory 
protection and/or other personal protective equipment (PPE) as deemed necessary for the 
work that they will be conducting.  

Identified mould and/or moisture-impacted building materials should be removed in accordance 
with applicable guidelines and procedures for safe work (i.e.: CCA 82).  

 

3.11 Arsenic 

Treated wood was not observed in the rotunda during this investigation. 

Although wood and wood dusts contaminated with arsenical pesticides do not require 
specialized disposal in BC, care must be exercised to minimize the potential for worker exposure 
to these materials through direct skin contact or through inhalation of dusts and fumes. Caution 
must be taken to ensure this material is not burned or composted if removed during renovation 
activities. 

 

3.12 Urea Formaldehyde Foam Insulation – UFFI  

No UFFI was observed during the investigation. 

 

3.13 Crystalline Silica 

When silica-containing materials (i.e.: drywall, concrete, etc.) within the subject building are 
to be removed or affected during demolition activities, workers should use caution to avoid 
creating airborne silica dust such that airborne silica dust concentrations do not exceed the 
exposure limit as stipulated by BC Reg 396/97 (0.025 mg/m3).  

This would include, but not be limited to, the following: 

- Providing workers with respiratory protection 
- Wetting the surface of the materials to prevent dust emissions and/or HEPA equipped 

extraction systems attached to drills and other power equipment. 
- Providing workers with facilities to properly wash prior to exiting the work area. 

Silica-containing materials identified within the subject building can be managed in place. No 
further action is currently required. 
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4.0  Closure 

This report has been prepared by Cascadia exclusively for the Client, Nycholat Consulting, and is 
intended to provide a survey of the potential for the presence of hazardous materials on the site. 
The conclusions made in this report reflect Cascadia’s best judgment in light of the information 
available at the time of preparation. No other warranty, expressed or implied, is made. This 
report may not be relied upon by any other person or entity without the express written consent 
of Cascadia and the Client. Any use that a third party makes of this report, or any reliance on 
decisions to be made based on it, is the responsibility of such third parties. Cascadia accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions based on this report. 

The findings of this report are based solely on data collected on site during this survey and on 
the conditions of the site during the completing of the work. Cascadia has relied on good faith 
on information proved by individuals and sources noted in the report. No other warranty, 
expressed or implied, is made. 

If any conditions become apparent that differ significantly from our understanding of conditions 
as presented in this report, we request that we be notified immediately to reassess the 
conclusions provided herein. 

This report is not intended for use as a scope of work for removal or as a specification section for 
inclusion in Tender Documents. Any unauthorized use of this report in that fashion is at the sole 
discretion and liability of the Owner.  

We trust that the report meets your current requirements. Should you have any questions or 
concerns regarding the above, please do not hesitate to contact the undersigned.  

 

Respectfully Submitted, 

Cascadia OHS 

 

Prepared by:            Reviewed by: 

 
Corey Arnett, B.Sc. 
Field Technician 
Field Investigation & Report 

 

 
 
 
 

 

Glenn Wong, D. Tech Chem 
Regional Manager  
Report Review 
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APPENDIX A 
 

HAZARDOUS MATERIALS 
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Hazardous materials are present in a large number of common building materials. These 
materials must be managed effectively to prevent exposure to workers and other persons, or 
they must be removed. In situations where work activities such as renovations and demolition 
will affect hazardous materials they must be removed prior to the start of work or appropriate 
control measures need to be implemented to ensure that workers are not exposed, and that 
contamination is not spread throughout the work and adjacent areas. 
 
WorkSafeBC has established regulations regarding the handling and management of a 
number of hazardous materials along with guidelines for other hazardous materials. Other 
materials are regulated by environmental laws. 
 
Materials that must comply with WorkSafeBC regulations include: 
 

1. Asbestos 5. Hantavirus 
2. Lead 6. Arsenic 
3. Silica 7. Radioactive materials 
4. Mercury 

 
Materials that WorkSafeBC has established guidelines for include: 

 
1. Mould 

 
Materials that must comply with environmental regulations: 

 
1. Polychlorinated biphenyls 4. Urea formaldehyde foam insulation 

2. Ozone depleting substances 
3.   Leachable metals 

5. Fuel oil storage tanks 
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Materials Subject to WorkSafeBC Regulation 
 
Asbestos 

 
Asbestos is a very common component of building materials. Most asbestos containing 
materials went out of use in the early 1980s. However, WorkSafeBC has determined that 
buildings constructed up to 1990 may contain asbestos and must be inspected prior to the 
start of renovation or demolition activities. 
 
Asbestos becomes a hazard when it is disturbed, and airborne dust is created. Caution must 
be taken to ensure that asbestos containing materials are not disturbed. Asbestos exposure 
is known to have a number of health effects including asbestosis, lung cancer and 
mesothelioma. 
 
Asbestos has been used in approximately 3000 manufactured products and is commonly 
found in residential structures in: 
 

• Floor products (sheet flooring and floor tiles) 

• Drywall filler compounds 

• Plasters (usually in buildings constructed prior to 1930) 

• Textured ceiling applications 

• Duct tape (on heating system ducting and around forced air registers) 

• Vermiculite 

• Caulking and putties (on windows and doors and in levelling compounds) 

• Cement products (siding and shingles as well as underground drainage pipes) 

• Roofing felts and papers 

• Pipe insulation (on piping, boilers and hot water tanks) 
 
WorkSafeBC defines an asbestos containing material as one containing 0.5% or more asbestos 
by weight. Vermiculite is considered to be asbestos containing if any asbestos is present. 
WorkSafeBC has designated asbestos as an ALARA substance. This means that exposures to 
this material must be kept “as low as reasonably achievable”. Section 5.54 of the Occupational 
Health and Safety Regulation states that employers are required to develop and implement 
an exposure control plan when workers may be exposed to airborne concentrations of 
asbestos greater than 50% of the exposure limit. 
 
All asbestos waste must be handled, transported and disposed of in accordance with current 
Ministry of Environment and Climate Change Strategy regulations. 
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Lead 

 
Lead has been commonly used in paints and coatings. Coatings manufactured prior to 1970 
are likely to contain high concentrations of lead. In the late 1970s, Canada restricted the 
concentration of lead in consumer paints to 5000 ppm. These restrictions did not apply to 
exterior paints. The acceptable level of lead in consumer paints was last reduced by the 
Federal government in 2010 to a concentration of 90 ppm. Lead can still be added to certain 
classes of paint, if the display panel carries a warning. Lead in paint concentration is not 
regulated when used in commercial or industrial worksites. 
 
Lead becomes a hazard when painted surfaces are disturbed and airborne dust is created. 
Caution must be taken to ensure that lead containing materials are not disturbed. Lead 
exposure is known to have a number of health effects including damage to the central and 
peripheral nervous systems. It also affects the uptake of oxygen in the blood and can 
accumulate in bones. Lead is toxic to both male and female reproductive system and can have 
damaging effects to a developing fetus. Lead exposures can also occur when lead products 
are touched and lead contamination is ingested (eaten). 
 
Lead is used in plumbing fixtures. Flashings and other products found on roofs may be made 
of pure lead. Lead has also been used in solders. This may be found on plumbing lines as well 
as on electrical equipment.   
 
WorkSafeBC has designated lead as an ALARA substance. This means that exposures to this 
material must be kept “as low as reasonably achievable”. An employer must not permit 
workers to engage in a work activity or lead process that may expose workers to lead dust, 
fumes or mist unless a risk assessment has first been completed by a qualified person. If the 
risk assessment indicates potential for lead exposure, an exposure control plan meeting the 
requirements of Section 5.54 of the Occupational Health and Safety Regulation must be 
developed.   
 
Waste materials with lead-based paint on them may have special disposal requirements (See 
Section 2.3.5). Lead paint that has been removed from building materials requires leachate 
testing to determine the appropriate method of disposal. 
 

Silica 

 
Silica is the second most common mineral on earth. It is found almost everywhere. It appears 
in two (2) main forms - amorphous and crystalline. Amorphous silica is not generally 
considered to be a significant hazard. Crystalline silica is known to have a number of health 
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effects including silicosis. The definition of respirable crystalline silica (RCS) includes the 
quartz, crystalline silica and cristobalite. 
 
RCS becomes a hazard when it is disturbed, and airborne dust is created. Caution must be 
taken to ensure that silica containing materials are not disturbed. 
 
Crystalline silica is present in a number of common building materials. These include: 
 

• Plasters Stucco 

• Cement Drywall Filler Compounds 

• Sand/gravel Granite 
 

As with lead, WorkSafeBC has designated crystalline silica as an ALARA substance which 
means that exposures to this material must be kept “as low as reasonably achievable”. 
Likewise, an employer must not permit workers to engage in a work activity or silica process 
that may expose workers to respirable crystalline silica dust unless a risk assessment has first 
been completed by a qualified person. If the risk assessment indicates potential for RCS 
exposure, an exposure control plan meeting the requirements of Section 5.54 of the 
Occupational Health and Safety Regulation must be developed.  

 

Mercury 

 
Mercury is a metal that is liquid at room temperatures and vaporizes at low temperatures. 
Mercury has a number of industrial uses. It is also found in thermostats, thermometers and 
inside fluorescent light tubes. 
 
Mercury has a significant toxic effect on the central nervous system and can cause disease 
and even death. Mercury becomes a hazard when it is released into the environment. 
Significant concentrations of mercury can be present at room temperature because it 
vaporizes at low temperatures. This can occur when mercury thermometers or thermostat 
bulbs are broken or when fluorescent light tubes are broken. 
 
WorkSafeBC has designated mercury as an ALARA substance. This means that exposures to 
this material must be kept “as low as reasonably achievable”. Section 5.54 of the Occupational 
Health and Safety Regulation states that employers are required to develop and implement 
an exposure control plan when workers may be exposed to airborne concentrations of 
mercury greater than 50% of the exposure limit. 
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All mercury waste requires disposal in accordance with current Ministry of Environment and 
Climate Change Strategy requirements. 
 

Hantavirus 

 
Hantavirus is associated with Hantavirus Pulmonary Syndrome. This disease is contracted by 
coming into contact with the droppings or urine of infected rodents. It can also be contracted 
by being bitten or scratched by infected rodents. 
 
WorkSafeBC states that employers are required to develop and implement an exposure 
control plan when workers may be exposed to potentially contaminated rodent droppings. 
 
It should be noted that diseases are associated from contact with other animal droppings, 
most notably Histoplasmosis, from contact with infected bird droppings. 
 
There are no special disposal requirements for uninfected animal droppings. 
 

Arsenic 

 
Arsenic is a metal that is sometimes used in pesticides. It is also found in pressure treated 
wood products. 
 
Exposures can occur when arsenic containing materials are disturbed and dust becomes 
airborne. Sawdust from cutting pressure treated wood or burning these materials can result 
in significant airborne arsenic concentrations. 
 
Disposal of arsenic waste must be in accordance with current Ministry of Environment and 
Climate Change Strategy requirements. 
 

Radioactive Materials 

 
Radioactive materials are commonly found in smoke detectors. A small amount of radioactive 
material (241Americium) is sealed in a metal case inside smoke detectors. This metal case must 
remain undisturbed to prevent exposure to radioactive materials. 
 
Some ceramic tiles and forms of granite have also been found to contain radioactive materials. 
Radon is a naturally occurring gas created during the decay of other radioactive materials.  
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Waste smoke detectors must be disposed of in accordance with Canadian Nuclear Safety 
Commission requirements. 
 

Materials Subject to WorkSafeBC Guidelines 

 

Mould 

 
Mould is prevalent throughout our environment. It occurs naturally with mould spores being 
present everywhere. Mould is nature’s way of breaking down and recycling materials. Mould 
spores require moisture and a food source to begin growing. Water leaks (even very minor 
leaks) and moisture accumulation are usually sufficient for mould to begin growing. 
 
Exposure to mould spores most often results in allergy type responses in susceptible 
individuals. These are similar in nature to “hay-fever” and can include runny eyes and noses 
and throat irritation. In more extreme cases, exposure to mould spores can result in 
“pneumonia-like” responses. 
 
WorkSafeBC has not established exposure levels for airborne mould spores. WorkSafeBC does 
provide guidelines for dealing with mould contamination. These guidelines are included in the 
Indoor Air Quality regulation guidelines. 
 
There are no special disposal requirements for mould waste. 

 
Materials Controlled by Environmental Regulations 

 

Polychlorinated Biphenyls 

 
Polychlorinated biphenyls (PCBs) are regulated by both Provincial and Federal regulations. 
Fluorescent light ballasts containing PCBs must be treated as PCB waste and stored and 
disposed of in accordance with current regulations. Fluorescent light fixtures removed during 
demolition, construction or maintenance activities must be inspected for the presence of 
PCBs.  
 
Each ballast identified as containing PCBs must be sent to a licenced facility in accordance with 
current regulatory requirements. 
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Ozone Depleting Substances 

 
Ozone depleting substances (ODS) and chlorofluorocarbons are commonly found in older 
refrigerators and air conditioning units. They are sometimes found in fire suppression 
systems. Environmental regulations restrict the release of these compounds into the 
environment.   
 
When systems or equipment contains ODS are set for disposal all the ODS must be collected 
for recycling or disposal by a licensed contractor. 

 
Urea Formaldehyde Foam Insulation 

 
Urea formaldehyde foam insulation (UFFI) was used as a retrofit insulation in older buildings. 
The expanding foam would be sprayed into wall and ceiling cavities to provide additional 
insulation in older buildings. It was most commonly used in residential settings. 
 
Over time, in the presence of moisture, the insulation can break down and release 
formaldehyde gas. This insulating material was banned in 1978. Many older buildings contain 
UFFI. 
 
There are no special disposal requirements for UFFI waste. 
 

Fuel Oil Storage Tanks 

 
Fuel oil storage tanks (above and below ground) are found in many houses and commercial 
buildings. The tanks can corrode and leak as they age. Spills often occur during tank filling and 
create contamination.   
 
Tanks in use must be monitored to ensure that spillage and contamination does not occur. 
Tanks no longer in use must be removed for disposal and the surrounding soil checked for 
contamination. 
 

Leachable Metals 

 
The BC Ministry of Environment and Climate Change Strategy regulates the disposal of some 
waste materials based on the leachability of metals and other compounds from the waste. 
Testing may have to be carried out on materials removed from the building before they can 
be sent for disposal. This will depend on where the waste is being sent. 
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Within the Capital Regional District, disposal of painted waste materials at the Hartland landfill 
requires toxicity characteristic leaching procedure (TCLP) to determine leachable lead 
concentrations prior to acceptance as construction waste.  
 

Other Materials 

 
A number of hazardous materials may be present in a building that will be affected by 
renovations or demolition. These can include: 

 

• Propane or butane cylinders • Toxic or corrosive products 

• Paint • Other flammable materials 

• Solvents  
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APPENDIX B 
 

WORKSAFEBC BULK MATERIAL SAMPLE COLLECTION GUIDE 
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APPENDIX C 
 

PHOTOGRAPHS 
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Photo 1 Date:  28-Nov-2023 Location: Rotunda – Ground Floor  

Description: View showing lead containing red colour paint 
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Photo 2 Date:  28-Nov-2023 Location: Rotunda Ground Floor 

Description: View showing lead containing purple coloured paint on spiral staircase and 
vertical columns 
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Photo 3 Date:  28-Nov-2023 Location: Rotunda Ground Floor 

Description: View showing lead containing light grey coloured paint on walls 
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APPENDIX D 
 

LABORATORY RESULTS 
 

CASCADIA OHS BULK SAMPLE ANALYSIS 
 

TSOLUMN & TSABLE ENVIRONMENTAL LTD. LEAD IN PAINT ANALYSIS – #Z0176-161 
 
 
 
 
 
 
 
 
 
 

 
 

 



         Bulk Sample Report 

1 
Analyzed in accordance with NIOSH Method 9002 
AIHA Proficiency Program Lab ID# 264415 

 

Project #:   2524 Sampled by: CA 1962 Quinn St. South 
Client: Nycholat Consulting Date Sampled:   28-Nov-2023 Prince George, BC 
Site: 808 Canada Games Way, Prince George, BC Analyst: GW 250.563.8484 
PO#:    gwong@cascadiaohs.ca 
 

Sample # Location Material 
Analysis 

Date 
Layer Description % Asbestos % Other Materials % 

2524-1 

Rotunda - 

Ground Floor - 

Wall at Door to 

Civic Centre 

Drywall Joint 
Compound 

4-Dec-2023 

1 
Beige/Cherry Pink 

Paint 
35 None Detected - Non-fibrous 100 

2 White Chalky Mix 65 None Detected - 
Cellulose 

Non-fibrous 
1 
99 

2524-2 

Rotunda - 

Ground Floor - 

Wall at 

Elevator 

Wallpaper/ 
Drywall Joint 
Compound 

4-Dec-2023 

1 
Blue and Beige 

Pattern Vinyl 
10 None Detected - Non-fibrous 100 

2 
White Fibre Mesh 

Weave 
7 None Detected - Synthetic 100 

3 Tan Adhesive 3 None Detected - 
Synthetic 

Non-fibrous 
15 
85 

4 Cherry Pink Paint 10 None Detected - Non-fibrous 100 

5 White Chalky Mix 1 15 None Detected - 
Cellulose 

Non-fibrous 
2 
98 

6 Tan Paper 15 None Detected - Cellulose 100 

7 White Chalky Mix 2 15 None Detected - 
Cellulose 

Non-fibrous 
2 
98 

8 Tan/Beige Paper 25 None Detected - Cellulose 100 

2524-3 

Rotunda 

Ground Floor - 

Wall at Spiral 

Staircase 

Drywall Joint 
Compound 

4-Dec-2023 

1 White Chalky Mix 1 20 None Detected - 
Cellulose 

Non-fibrous 
1 
99 

2 
Beige/Cherry Pink 

Paint 
15 None Detected - Non-fibrous 100 

3 White Chalky Mix 2 30 None Detected - 
Cellulose 

Non-fibrous 
1 
99 

4 Tan/Beige Paper 35 None Detected - Cellulose 100 

 



         Bulk Sample Report 

2 
Analyzed in accordance with NIOSH Method 9002 
AIHA Proficiency Program Lab ID# 264415 

Sample # Location Material 
Analysis 

Date 
Layer Description % Asbestos % Other Materials % 

2524-4 

Rotunda - Top 

Floor - Wall at 

Elevator 

Drywall Joint 
Compound 

4-Dec-2023 

1 
Beige/Cherry Pink 

Paint 
15 None Detected - Non-fibrous 100 

2 White Chalky Mix 1 15 None Detected - 
Cellulose 

Non-fibrous 
1 
99 

3 Tan Paper 20 None Detected - Cellulose 100 

4 White Chalky Mix 2 15 None Detected - 
Cellulose 

Non-fibrous 
1 
99 

5 Tan/Beige Paper 35 None Detected - Cellulose 100 

2524-5 

Rotunda - Top 

Floor - Wall at 

Exit Door 

Drywall Joint 
Compound 

4-Dec-2023 

1 Beige Paint 15 None Detected - Non-fibrous 100 

2 White Chalky Mix 60 None Detected - 
Cellulose 

Non-fibrous 
2 
98 

3 Tan Paper 25 None Detected - Cellulose 100 

2524-6 

Rotunda - Top 

Floor - Access 

Hatches 
Pipe Insulation 4-Dec-2023 

1 Silver Foil 10 None Detected - Non-fibrous 100 

2 
Cream Fibre Mesh 

Weave 
5 None Detected - Fiberglass 100 

3 Cream Fibre Mat 10 None Detected - Cellulose 100 

4 
Loose Yellow Fibre 

Mat 
75 None Detected - Fiberglass 100 

2524-7 

Rotunda - Top 

Floor - Access 

Hatches 
Pipe Insulation 4-Dec-2023 

1 Silver Foil 10 None Detected - Non-fibrous 100 

2 
Cream Fibre Mesh 

Weave 
5 None Detected - Fiberglass 100 

3 Cream Fibre Mat 10 None Detected - Cellulose 100 

4 
Loose Yellow Fibre 

Mat 
75 None Detected - Fiberglass 100 

2524-8 

Rotunda - Top 

Floor - Access 

Hatches 
Pipe Insulation 4-Dec-2023 

1 Silver Foil 10 None Detected - Non-fibrous 100 

2 
Cream Fibre Mesh 

Weave 
5 None Detected - Fiberglass 100 

3 Cream Fibre Mat 10 None Detected - Cellulose 100 

4 
Loose Yellow Fibre 

Mat 
75 None Detected - Fiberglass 100 

 



         Bulk Sample Report 

3 
Analyzed in accordance with NIOSH Method 9002 
AIHA Proficiency Program Lab ID# 264415 

Sample # Location Material 
Analysis 

Date 
Layer Description % Asbestos % Other Materials % 

2524-9 

Rotunda - 

Spiral 

Staircase - 

Landing 

Sheet Vinyl 
Flooring 

4-Dec-2023 

1 

Tan with Slate 
Blue and Brown 
Stones Pattern 

Vinyl 

65 None Detected - Non-fibrous 100 

2 
Beige Fibre 

Backing 
35 None Detected - 

Synthetic 
Non-fibrous 

40 
60 

2524-10 

Rotunda - 

Spiral 

Staircase - 

Treads 

Flooring 
(Multiple Layers) 

4-Dec-2023 

1 
Blue-grey Rubber 

Vinyl 
30 None Detected - Non-fibrous 100 

2 Tan Adhesive 5 None Detected - 
Cellulose 
Synthetic 

Non-fibrous 

2 
1 
97 

3 

Tan with Slate 
Blue and Brown 
Stones Pattern 

Vinyl 1 

20 None Detected - Non-fibrous 100 

4 
Beige Fibre 
Backing 1 

10 None Detected - 
Synthetic 

Non-fibrous 
40 
60 

5 

Tan with Slate 
Blue and Brown 
Stones Pattern 

Vinyl 2 

20 None Detected - Non-fibrous 100 

6 
Beige Fibre 
Backing 2 

10 None Detected - 
Synthetic 

Non-fibrous 
40 
60 

7 Tan Adhesive 5 None Detected - 
Cellulose 
Synthetic 

Non-fibrous 

2 
2 
96 

2524-11 

Rotunda - 

Ground Floor - 

Tile Flooring 
Grout 4-Dec-2023 1 

Red-brown Chalky 
Mix with Silicates 

100 None Detected - 
Cellulose 

Non-fibrous 
1 
99 

2524-12 

Rotunda - Top 

Floor - Tile 

Flooring 
Grout 4-Dec-2023 1 

Red-brown Chalky 
Mix with Silicates 

100 None Detected - 
Cellulose 

Non-fibrous 
1 
99 



         Bulk Sample Report 

4 
Analyzed in accordance with NIOSH Method 9002 
AIHA Proficiency Program Lab ID# 264415 

Sample # Location Material 
Analysis 

Date 
Layer Description % Asbestos % Other Materials % 

2524-13 

Rotunda - Top 

Floor - Tile 

Flooring 
Grout 4-Dec-2023 1 

Red-brown Chalky 
Mix with Silicates 

100 None Detected - 
Cellulose 

Non-fibrous 
1 
99 

2524-14 

Rotunda - 

Ground Floor - 

Cement 

Flooring 

Cement 4-Dec-2023 1 
Fused Green-
tinted Silicates 

100 None Detected - 
Cellulose 
Synthetic 

Non-fibrous 

1 
1 
98 

 
 



CASCADIAG0 s
CASCADIA PROJECT # :

PROJECT ADDRESS:
CLIENT:
CONTACT NAME:
DATE SAMPLED:

Cascadia OHS Chain of Custody

2524

808 Canada Games Way.: Prince George, BC
Nycholat Consulting
Isabelle Saunders
28-Nov-2023

SAMPLE ANALYSIS:

ASBESTOS BULK

REGULAR (5-DAY)

NEXT DAY RUSH

SAME DAY RUSH O

REPORT RESULTS BY: PHONE C] EMAIL EMAIL ADDRESS: isabelle@nycholatconsulting.com

ASBESTOS AIR

REGULAR 24HR
AIR CLEARANCE

SPECIAL INSTRUCTIONS:PLEASE SUBMIT EACH FLOORING LAYER AS A SEPARATE SAMPLE
An asbestos samples are analyzed in with the National Institute for Occupational Safety and Health (NIOSH) Analytical Method "Asbestos (bulk) by Polarized Light Microscopy."

FUNGAL
REGULAR (3-DAY)

NEXT DAY RUSH

NOTES
SAMPLE

NO.

2

3

4

5

6

7

8

9

10

11

12

13

14

Floor LOCATION 1 ROOM

Rotunda - Ground Floor - Wall at Door to Civic Centre

Rotunda - Ground Floor - Wall at Elevator

Rotunda Ground Floor - Wall at Spiral Staircase

Rotunda - Top Floor - Wall at Elevator

Rotunda - Top Floor - Wall at Exit Door

Rotunda - Top Floor - Access Hatches

Rotunda - Top Floor - Access Hatches

Rotunda - Top Floor - Access Hatches

Rotunda - Spiral Staircase - Landing

Rotunda - Spiral Staircase - Treads

Rotunda - Ground Floor - Tile Flooring

Rotunda - Top Floor - Tile Flooring

Rotunda - Top Floor - Tile Flooring

Rotunda - Ground Floor - Cement Flooring

FLOWSAMPLE RATE
MATERIAL UMIN

DJC

DJC

DJC

DJC

DJC

SVF

Flooring

Gr

c

Drywall Joint Compound (DJC), Plaster (P), Window Putty (WP), Textured Ceiling (TC), ceiling Tile (CT), Vinyl Floor Tile (VFT), Sheet Vinyl Flooring (SVF), Mastic (M), Pipe Insulation (Pl). Pipe Elbow (PE), Stucco

RELINQUISHED BY:

Cement Boar , Tar Shingles (TS). Tar & Gravel (TG), Gasket (G), Cement (C), Grout (Gr), Vermiculite (V). Construction Paper (

RECEIVED BY:

Duct Tape (DT)

DATE:

DATE:Page

Cascadia OHS -

of

1962 Quinn St. South, Prince George, BC

CUSTODY SEAL INTACT?

- V2N IX5

Y S INO INITI



Tsolum and Tsable 

Environmental Ltd.

800A 8th Street

Courtenay, BC V9N 1N8

Tel: (250) 871-8638

Fax: (250) 871-8639

www.tsolum.com 

Lead Certificate of Analysis TTE Project #: Z0176-161

Cascadia Project #: 2524

Client: Cascadia OHS Report Version: v1

Site Address: 808 Canada Games Way, Prince George, BC

PO: 

Samples analyzed in accordace with TTE-AM-1000, Determination of Lead in Paint by Flame-AAS. Method Limit of Detection is 80 ppm

Sample Date: 28 November 2023 Analysis Date: 02 December 2023

Sampled By: CA Analyst: RRG

Lab Sample Number Sample Description Location
***Concentration 

(ppm)

Concentration (% by 

weight)

*Z0176-161 L1 Dark Blue Paint Ground Floor - Vestibule <80 <0.008

*Z0176-161 L2 Red Paint
Ground Floor - Main Entrance 

Door Frame
2168 0.217

*Z0176-161 L3 Purple Paint Spiral Staircase and Columns 1380 0.138

Z0176-161 L4 Light Grey Paint
Ground Floor - Wall at Door to 

Civic Centre
694 0.0694

Z0176-161 L5 Grey Paint Ground Floor - Wall at Elevator <80 <0.008

Z0176-161 L6 Light Grey Paint
Top Floor - Wall at Door to 

Meeting Room
955 0.0955

*Z0176-161 L7 Off-White Paint Top Floor - Round Feature <80 <0.008

*Z0176-161 L8 Pale Purple Paint Ground Floor - Wall at Elevator 920 0.0920

Page 1 of 1

Notes: 

*  Insufficient sample provided to perform QC reanalysis (< 200mg)

** Not enough sample provided to analyze (<100mg)

*** Matrix/ substrate interference possible



CHAIN OF CUSTODY FORM

Payment Info

Amount:
DateReceived:

Send Invoice:

Pymt Type:

Office Use Only

Z0176-Company:

Name:

Billing Contact:

Billing Address:

Billing Email:

Office Phone:

Client Information

Cascadia OHS

Corey Arnett

Administrator

Unit #2, 1962 Quinn Street S

Prince George, BC

admin@cascadiaohs.ca

TTE Project

Received By:

Date Received:

Time Received:

ReportingEmail:

250-563-8484 Cell Phone:

Analysis Required Prices are Per Sample

Asbestos

carnett@cascadiaohs.ca

Fax:

Lead in Paint - by Flame AAS

Bulk by PLM (EPA 600R-93/116)

SAME DAY $70

NEXT DAY $50

REGULAR (5 Days) $35

Air by PCM (NIOSH 7400)

Clearances $70

Daily's $35

x 3-5 Days $75
2 Days $110

5 Days $81

Next Day $145
Same Day $215

TCLP
2 Days $120

Mould - Spore Traps and Bulk

1 Week $48

1 Day $78

3 Day $60

Same Day $144

2 Day $66

*plus courier shipping time and charges

Sample Information

*plus 1 day shipping and courier charge

Comments

2524Site Address:

Lab Use (ID

SIGN HERE:

808 Canada GamesWay

Prince George, BC

Client Sample ID Sample Type

Project Details

Client Project #

Sample Details

Sample Location (i.e.: kitchen. attic, etc) Sampled By / Date

Ll

12

13

16

L7

L8

Dark Blue Paint

Red Paint

Purple Paint

Light Grey Paint

Grey Paint

Light Grey Paint

Off-White Paint

Pale Purple Paint

Ground Floor - Vestibule

Ground Floor-Main Entrance Door Frame

Spiral Staircase and Columns

Ground Floor-Wall at Door to Civic Centre

Ground Floor - Wall at Elevator

Top Floor-Wall at Door to Meeting Room

Top Floor - Round Feature

Ground Floor - Wall at Elevator

Date/Time: 26

CA/28-Nov-2023

CA/28-Nov-2023

CA/28-Nov-2023

CA/28-Nov-2023

CA/28-Nov-2023

CA/28-Nov-2023

CA/28-Nov-2023

CA/28-Nov-2023

800A 8th Street, Courtenay, BC V9N IN8 (250) 871-8638
2213 Northfield Road, Nanaimo, BC V9S 3C3 (250) 585-2261



PG Tourism Office Section 01 11 00
Prince George, British Columbia SUMMARY OF WORK
Project Number: 2023-047 Page 1 of 2

Part 1 General

1.1 WORK COVERED BY CONTRACT DOCUMENTS

.1 Work of this Bid Package comprises renovations to PG Tourism Office, located at 
Prince George, British Columbia. Work of this package includes the construction 
of the building.

.2 Work specified in Specifications is divided into Divisions and Sections for 
reference purposes only. Except as may be otherwise specified in Bid Document, 
division of Work among Contractor, Subcontractors, Sub-Subcontractors and 
Suppliers is Bidders' responsibility.

1.2 COMMUNICATION METHOD

.1 Work of this Contract will be recorded and administered through Sharepoint ftp 
site. Contractor and Subcontractors will provide accounts, and communication 
will be sent back and forth through this program to allow ease of access for 
Owner, Consultants, Contractor, subtrades, and other permitted parties.

1.3 CONTRACT METHOD

.1 Construct Work under Construction Contract.

1.4 WORK SCHEDULE

.1 Reach Substantial Performance of the Work by June 2024.

.2 Reach Ready for Takeover of the Work of this Project by July 2024.

1.5 CONTRACTOR USE OF PREMISES

.1 Limit use of premises for Work, for storage, and for access, to allow:

.1 Adjacent Owner occupancy.

.2 Public usage.

.2 Co-ordinate use of premises under direction of Owner.

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

.4 Remove or alter existing Work to prevent injury or damage to portions of existing 
Work which remain.

.5 Repair or replace portions of existing Work which have been altered during 
construction operations to match existing or adjoining Work, as directed by 
Consultant.

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

1.6 OWNER OCCUPANCY

.1 Owner will occupy premises during entire construction period for execution of 
normal operations.

.2 Co-operate with Owner in scheduling operations to minimize conflict and to 
facilitate Owner usage.
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1.7 DOCUMENTS REQUIRED

.1 Maintain at job site, one copy each document as follows:

.1 Contract Drawings.

.2 Specifications.

.3 Addenda.

.4 Reviewed Shop Drawings.

.5 List of Outstanding Shop Drawings.

.6 Change Orders.

.7 Other Modifications to Contract.

.8 Field Test Report, System Components List C/W Commissioning 
Verification Forms and Check Sheets and Commissioning 
Issues/Resolution Log.

.9 Permits

.10 Copy of Approved Work Schedule.

.11 Health and Safety Plan and Other Safety Related Documents.

.12 Other documents as specified.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION



PG Tourism Office Section 01 14 00
Prince George, British Columbia WORK RESTRICTIONS
Project Number: 2023-047 Page 1 of 2

Part 1 General

1.1 ACCESS AND EGRESS

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

1.2 USE OF SITE AND FACILITIES

.1 Execute Work with least possible interference or disturbance to normal use of 
premises. Make arrangements with Consultant to facilitate Work as stated.

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

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

.4 Provide sanitary facilities for use by Contractor's personnel.  Keep facilities clean.

.5 Use only designated elevators existing in building for moving workers and 
material.

.1 Protect walls of passenger elevators, to approval of Consultant prior to 
use.

.2 Accept liability for damage, safety of equipment and overloading of 
existing equipment.

.6 Closures: protect Work temporarily until permanent enclosures are completed.

1.3 ALTERATIONS, ADDITIONS OR REPAIRS TO EXISTING BUILDING

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

1.4 EXISTING SERVICES

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

.2 Where Work involves breaking into or connecting to existing services, give 
Consultant 48 hours of notice for necessary interruption of mechanical or 
electrical service throughout course of work. Minimize duration of interruptions. 
Carry out Work at times as directed by governing authorities with minimum 
disturbance to pedestrian and tenant operations. Coordinate work with Owner�s 
use of facilities and events.

.3 Establish location and extent of service lines in area of Work before starting 
Work. Notify Consultant of findings.

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

.5 Provide temporary services when directed by Consultant to maintain critical 
building and tenant systems.
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.6 Provide adequate bridging over trenches which cross sidewalks or roads to 
permit normal traffic.

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

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

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

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

1.5 SPECIAL REQUIREMENTS

.1 Carry out noise generating Work in accordance with local noise bylaws and 
coordinate with Owners use of the Plaza.

.2 Submit schedule in accordance with Section 01 32 16 � Construction Schedule.

.3 Ensure that Contractor personnel employed on site become familiar with and 
obey regulations including safety, fire, traffic and security regulations.

.4 Keep within limits of Work and avenues of ingress and egress.

.5 Ingress and egress of Contractor vehicles at site may be limited when an event is 
booked at the Plaza.

.6 Deliver materials at Rotunda doors or if loading bay at conference centre is 
required, work with conference centre management and schedule.

1.6 BUILDING SMOKING ENVIRONMENT

.1 Comply with smoking restrictions. Smoking is not allowed.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION



PG Tourism Office Section 01 31 19
Prince George, British Columbia PROJECT MEETINGS
Project Number: 2023-047 Page 1 of 2

Part 1 General

1.1 ADMINISTRATIVE REQUIREMENTS

.1 Schedule and administer Project meetings throughout the progress of the Work and at 
the call of Consultant.

.2 Prepare agenda for meetings.

.3 Distribute written notice of each meeting four days in advance of meeting date to 
Consultant.

.4 Provide physical space and make arrangements for meetings and provide 
arrangements for virtual attendance (audio and video) when required by Owner or 
Consultant.

.5 Preside at meetings.

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

.7 Reproduce and distribute copies of minutes within three days after meetings and 
transmit to meeting participants and affected parties not in attendance.

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

1.2 PRECONSTRUCTION MEETING (CONSTRUCTION PARTNERING WORKSHOP)

.1 Within 30 days after award of Contract, request a meeting of parties in Contract to 
discuss and resolve administrative procedures and responsibilities.

.2 Representatives of Owner, Consultant, Contractor, major Subcontractors, Suppliers 
listed in bid form, field inspectors and supervisors will be in attendance.

.3 Coordinate time and location of meeting and notify parties concerned minimum 5 days 
before meeting.

.4 Agenda to include:

.1 Appointment of official representative of participants in the Work.

.2 Schedule of Work: in accordance with Construction Progress Schedules.

.3 Schedule of submission of Shop Drawings, samples, colour chips. Submit 
submittals in accordance with Section 01 33 00 - Submittal Procedures.

.4 Requirements for temporary facilities, site sign, offices, storage sheds, utilities, 
fences in accordance with Section 01 52 00 - Construction Facilities.

.5 Delivery schedule of specified equipment.

.6 Site security in accordance with Section 01 56 00 - Temporary Barriers and 
Enclosures.

.7 Proposed changes, Change Orders, procedures, approvals required, mark-up 
percentages permitted, time extensions, overtime, administrative 
requirements.

.8 Owner provided Products and salvaged items as indicated on Drawings.
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.9 Record Drawings in accordance with Section 01 33 00 - Submittal Procedures.

.10 Maintenance manuals in accordance with Section 01 78 00 - Closeout 
Submittals.

.11 Take-over procedures, acceptance, warranties in accordance with Section 
01 78 00 - Closeout Submittals.

.12 Monthly progress claims, administrative procedures, photographs, hold backs.

.13 Appointment of inspection and testing agencies or firms.

.14 Insurances, transcript of policies.

1.3 PROGRESS MEETINGS

.1 During course of Work schedule progress meetings every two weeks.

.2 Contractor, major Subcontractors involved in Work, Consultant, and Owner are to be 
in attendance.

.3 Notify parties minimum 5 days prior to meetings.

.4 Record minutes of meetings and circulate to attending parties and affected parties not 
in attendance within 7 days after meeting.

.5 Agenda to include the following:

.1 Review, approval of minutes of previous meeting.

.2 Review of Work progress since previous meeting.

.3 Field observations, problems, conflicts.

.4 Problems which impede construction schedule.

.5 Review of off-site fabrication delivery schedules.

.6 Corrective measures and procedures to regain projected schedule.

.7 Revision to construction schedule.

.8 Progress schedule, during succeeding Work period.

.9 Review submittal schedules: expedite as required.

.10 Maintenance of quality standards.

.11 Review proposed changes for affect on construction schedule and on 
completion date.

.12 Other business.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION



PG Tourism Office Section 01 32 16
Prince George, British Columbia CONSTRUCTION SCHEDULE
Project Number: 2023-047 Page 1 of 3

Part 1 General

1.1 REFERENCES

.1 Definitions:

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

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

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

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

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

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

.7 Milestone: significant event in Project, usually completion of major 
deliverable.

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

.9 Project Planning, Monitoring and Control System: overall system 
operated by Consultant to enable monitoring of Project Work in relation to 
established milestones.

1.2 ADMINISTRATIVE REQUIREMENTS

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

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

.3 Limit activity durations to maximum of approximately 10 Working Days, to allow 
for progress reporting.

.4 Ensure that it is understood that Award of Contract or time of beginning, rate of 
progress, Interim Certificate and Final Certificate as defined times of completion 
are of essence for this Contract.

.5 Project Schedule:

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

.1 Award.

.2 Shop Drawings, Samples.

.3 Permits.

.4 Mobilization.

.5 Steel.

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

.7 Plumbing.

.8 Lighting.

.9 Electrical.

.10 Piping.

.11 Controls.

.12 Heating, Ventilating, and Air Conditioning.

.13 Millwork.

.14 Fire Systems.

.15 Testing and Commissioning.

.16 Building Flushout (IAQ)

.17 Supplied equipment long delivery items.

.18 Engineer supplied equipment required dates.

.6 Project Schedule Reporting:

.1 Update Project Schedule every two weeks reflecting activity changes and 
completions, as well as activities in progress.

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

.7 Project Meetings:

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

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

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

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

.2 Submit to Consultant within 15 Working Days of Award of Contract Bar (GANTT) 
Chart as Master Plan for planning, monitoring and reporting of Project progress.

.3 Submit updated Project Schedule every two weeks reflecting activity changes 
and completions, as well as activities in progress.
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Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Prince George, British Columbia SUBMITTAL PROCEDURES
Project Number: 2023-047 Page 1 of 5

Part 1 General

1.1 ADMINISTRATIVE REQUIREMENTS

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

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

.3 Present Shop Drawings, Product data, samples and mock-ups in SI Metric units.

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

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

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

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

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

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

.10 Keep one reviewed copy of each submission on site.

1.2 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Product Data / Shop Drawings

.1 Refer to Construction Contract.

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

.3 Submit Shop Drawings bearing stamp and signature of qualified 
professional engineer registered or licensed in Province of the Work as 
required. The Professional Engineer shall be responsible for reviewing 
the method of seismic restraint and attachment to the structure with the 
Consultant prior to installation. The Professional Engineer shall also 
provide field and certification of installation at Sub-contractor�s cost. 

.4 Particular consideration shall be given in the design of seismic restraint 
anchorage to areas of the structure.  Attachment of seismic restraint to 
the building structure must be reviewed and accepted by the Owner�s 
Structural Consultant. The Sub-Contractor shall submit seismic restraint 
calculations upon request for review by the Consultant. Consider this 
article the minimum requirement.  Further instruction contained in any 
particular Specification Section governs for that section of the Work.
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.5 Indicate materials, methods of construction and attachment or anchorage, 
erection diagrams, connections, explanatory notes and other information 
necessary for completion of Work. Where articles or equipment attach or 
connect to other articles or equipment, indicate that such items have been 
co-ordinated, regardless of Section under which adjacent items will be 
supplied and installed. Indicate cross references to design Drawings and 
Specifications.

.6 Submit Shop Drawings showing details of seismic restraint of 
architectural systems and finishes, and mechanical, plumbing and 
electrical equipment and associated installations, shall include the 
approximate weight of the item to be restrained.

.7 Allow 10 Working Days for Consultant's review of each submission.

.8 Adjustments made on Shop Drawings by Consultant are not intended to 
change Contract Price. If adjustments affect value of Work, state such in 
writing to Consultant prior to proceeding with Work.

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

.10 Accompany submissions with transmittal letter containing:

.1 Date.

.2 Project title and number.

.3 Contractor's name and address.

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

.5 Other pertinent data.

.11 Submissions include:

.1 Date and revision dates.

.2 Project title and number.

.3 Name and address of:

.1 Subcontractor.

.2 Supplier.

.3 Manufacturer.

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

.5 Details of appropriate portions of Work as applicable:

.1 Fabrication.

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

.3 Setting or erection details.

.4 Capacities.

.5 Performance characteristics.

.6 Standards.

.7 Operating weight.

.8 Wiring diagrams.
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.9 Single line and schematic diagrams.

.10 Relationship to adjacent Work.

.12 After Consultant's review, distribute copies.

.13 Submit electronic copy of Shop Drawings for each requirement requested 
in Specification Sections and as Consultant may reasonably request.

.14 Submit electronic copies of Product data sheets or brochures for 
requirements requested in Specification Sections and as requested by 
Consultant where Shop Drawings will not be prepared due to 
standardized manufacture of Product.

.15 Submit electronic copies of test reports for requirements requested in 
Specification Sections and as requested by Consultant.

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

.2 Testing must have been within 3 years of date of Contract award 
for Project.

.16 Submit electronic copies of certificates for requirements requested in 
Specification Sections and as requested by Consultant.

.1 Statements printed on manufacturer's letterhead and signed by 
responsible officials of manufacturer of Product, system or 
material attesting that Product, system or material meets 
Specification requirements.

.2 Certificates must be dated after award of Project Contract 
complete with Project name.

.17 Submit electronic copies of manufacturers instructions for requirements 
requested in Specification Sections and as requested by Consultant.

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

.18 Submit electronic copies of Manufacturer's Field Reports for requirements 
requested in Specification Sections and as requested by Consultant.

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

.19 Submit electronic copies of Operation and Maintenance Data for 
requirements requested in Specification Sections and as requested by 
Consultant.

.20 Delete information not applicable to Project.

.21 Supplement standard information to provide details applicable to Project.

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

.23 Samples:
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.1 Submit for review samples in duplicate as requested in respective 
Specification Sections. Label samples with origin and intended 
use.

.2 Deliver samples prepaid to Consultant's business address.

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

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

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

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

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

1.3 QUALITY ASSURANCE

.1 Mock-Ups:

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

.2 Photographs: Digital Format

.1 Progress Photographs

.1 Sizes: minimum 2 mega pixel image file size, jpeg image file.

.2 Format: USB flash drive (*.jpg).

.3 Viewpoints: A minimum of four (4) photographs from three (3) 
different viewpoints will be required.

.4 Number of photo sets: one (1) set per month.

.5 Identification: referenced to photo file with name, location, 
purpose, and number of Project and date of exposure.

.6 Viewpoints: interior locations: viewpoints determined by 
Consultant.

.7 Frequency: at completion of demolition, framing, and at 
completion of each discrete phase of construction.

.8 Distribution: post photographs to FTP folder.
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Part 1 Products

1.1 NOT USED

Part 2 Execution

2.1 NOT USED

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 The intent of Delegated Design Submittals required by this Section is to 
account for professional engineering responsibility for design, review and 
acceptance of components of Work forming a part of permanent Work in 
accordance with Building Code, and that has been assigned to a design 
entity other than Consultant including, but not limited to, the following:

.1 Design requiring structural analysis of load bearing components 
and connections and seismic requirements.

.2 Design requiring compliance with fire safety regulations.

.3 Design requiring compliance with life or health safety regulations.

.4 Materials and systems located in sections as indicated below.

.2 This Section provides standard forms for submittal of Letter of 
Commitment and Letter of Compliance required complying with 
requirements of Building Code and design delegated to a professional 
Engineer within technical Specification Sections.

.3 Delegated Design Submittals are not required for components of Work 
requiring engineering for Temporary Work (i.e.: crane hoisting, 
engineered lifts, false Work, shoring, concrete formwork) that would 
normally form a part of Contractor�s scope of Work.

.4 The requirements of this Section are in general conformance with 
recommended Responsibilities for Engineering Services for Building 
Projects published by Association of Professional Engineers and 
Geoscientists of British Columbia (EGBC), with regards to duties of 
specialty professionals appointed during construction period.

.5 The requirements of this Section do not diminish responsibilities of 
Consultant�s role as Registered Professional of Record; submittals will be 
used by Consultant to establish that Work is substantially performed in 
accordance with Building Code.

.2 Related Requirements:

.1 Items requiring Seismic Restraint.

.2 Section 05 50 00 � Metal Fabrications

.3 Section 07 84 00 � Firestopping and Smokeseals

.4 Section 09 22 00 � Non-Structural Metal Framing

.5 Divisions 21 through 28 - Coordinate with disciplines for items requiring 
delegated design submittals.

.6 Coordinate additional items with disciplines for items requiring delegated 
design submittals.

1.2 QUALITY ASSURANCE

.1 Letter Of Commitment:

.1 Submit a signed and sealed Model Schedule S-B Assurance of 
Professional Design and Commitment for Field Review in accordance 
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with AIBC and EGBC prepared documents prior to starting Work requiring 
design and seal of a professional engineer.

.2 Letter Of Compliance:

.1 Submit a signed and sealed Model Schedule S-C Assurance of 
Professional Field Review and Compliance by Supporting Registered 
Professional in accordance with AIBC and EGBC prepared documents 
prior to starting Work requiring design and seal of a professional 
engineer.

1.3 DELEGATED DESIGN

.1 Performance and Design Criteria:

.1 Provide Products and systems complying with specific performance and 
design criteria indicated where professional design services or 
certifications by a design professional are specifically required of 
Contractor by Contract Documents.

.2 If criteria indicated are not sufficient to perform services or certification 
required, submit a written request for additional information to Consultant.

.3 Delegated design will be required for elements designed by a specialty 
professional, which may include:

.1 Elements normally fabricated off-site

.2 Elements that require specialized fabrication equipment or a 
proprietary fabrication process not usually available at job site 
(i.e.: guardrails, handrails, open web steel joists, wood trusses, 
combination wood and metal or plywood joists, prefabricated 
wood or metal buildings, noise and vibration isolation devices, 
elevators).

.3 Elements requiring civil engineering, not normally a part of scope 
of services performed by architectural; structural; mechanical; 
electrical; or geotechnical disciplines of Consultant.

1.4 IMPLEMENTATION

.1 Include summary of Work described in technical Specification Section as a part 
of the required Letter of Commitment.

.2 Prepare required submittals and present to Consultant within sufficient time to 
allow for Consultant�s detailed review and acceptance.

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Reference Standards:

.1 British Columbia Construction Safety Alliance (BCCSA)

.2 Canada Labour Code, Part 2, Canada Occupational Safety and Health 
Regulations, most current edition

.3 COVID 19 National, Provincial, and Municipal Requirements

.4 Health Canada/Workplace Hazardous Materials Information System 
(WHMIS):

.1 Safety Data Sheets (SDS).

.5 Province of British Columbia:

.1 Workers Compensation Act.

.2 British Columbia Electrical Safety Branch Regulations, most 
current edition.

.6 WorkSafeBC:

.1 Occupational Health and Safety Regulation (WorkSafeBC), most 
current edition

1.2 ACTIVE SUBMITTALS / INFORMATIONAL SUBMITTALS

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

.2 Submit site-specific Health and Safety Plan: Within 7 days after date of Notice to 
Proceed and prior to commencement of Work. Health and Safety Plan must 
include:

.1 Results of site specific safety hazard assessment.

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

.3 Submit 2 copies of Contractor's authorized representative's Work site health and 
safety inspection reports to Consultant and authority having jurisdiction, weekly.

.4 Submit copies of reports or directions issued by Federal and Provincial health 
and safety inspectors.

.5 Submit copies of incident and accident reports.

.6 Submit WHMIS SDS - Safety Data Sheets.

.7 Consultant will review Contractor's site-specific Health and Safety Plan and 
provide comments to Contractor within 7 days after receipt of plan. Revise plan 
as appropriate and resubmit plan to Consultant within 7 days after receipt of 
comments from Consultant.

.8 Consultant's review of Contractor's final Health and Safety plan should not be 
construed as approval and does not reduce the Contractor's overall responsibility 
for construction Health and Safety.

.9 Medical Surveillance: where prescribed by legislation, regulation or safety 
program, submit certification of medical surveillance for site personnel prior to 
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commencement of Work, and submit additional certifications for any new site 
personnel to Consultant.

.10 On-site Contingency and Emergency Response Plan: address standard 
operating procedures to be implemented during emergency situations.

1.3 FILING OF NOTICE

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

1.4 SAFETY REQUIREMENTS

.1 Contractor shall verify that emergency procedures including appropriate First Aid 
facilities and First Aid personnel are in place at the Work Site.

.2 Contractor shall also have access to the Owner�s First Aid Facilities. Conditions 
for use will be reviewed at the Project Start-up Meeting.

.3 Contractor shall employ a full time, on-site Construction Safety Officer (CSO) 
who is responsible for the following:

.1 Providing new employee orientation

.2 Overseeing site activities

.3 Providing appropriate training on personal protective equipment and 
Workplace Hazardous Materials Information System (WHMIS)

.4 Conducting and documenting accident investigations as required

.5 Conducting daily Work site inspections

.6 Conducting weekly site safety meetings, train new employees and 
verifying that Subcontractors, Sub-Subcontractors, Suppliers and others 
working on the site are aware of safety requirements

.7 Requirement for a full time, on-site CSO may be waived where it can be 
shown that the site superintendent is certified and trained to act as the 
Safety Officer or the number of workers is below the requirement for a 
CSO.

.8 CSO shall be certified by a training program recognized by the British 
Columbia Construction Safety Alliance (BCCSA).

.4 Maintain on site sufficient quantities of PPE, including but not limited to: hard 
hats, safety glasses, hearing protection and other items of clothing or special 
equipment as necessary to verify that visitors to the site, the Consultant and the 
Owner�s representative are adequately protected.

.5 Provide training and instruction to occupants of adjacent buildings being added to 
or renovated, and forming a part of the Work of this Contract, about the dangers 
involved with entering the Work site prior to working on site:

.1 Provide educational materials, brochures or pamphlets as a part of the 
training session.

.2 Provide training sessions prior to the start of Work, to verify that 
knowledge of construction site hazards is reinforced and maintained.

.6 Verify that all Contractor�s employees, Subcontractors, Sub-Subcontractors, 
Suppliers and others working on the site, meet clothing requirements in 
accordance with OH & S requirements.
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.7 Coordinate and follow guidelines provided by the National, Provincial, and 
Municipal authorities regarding COVID 19 Work safe procedures.

1.5 MEETINGS

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

1.6 REGULATORY REQUIREMENTS

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

1.7 GENERAL REQUIREMENTS

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

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

1.8 RESPONSIBILITY

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

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

1.9 COMPLIANCE REQUIREMENTS

.1 Comply with BC Worksafe and Occupational Health and Safety Regulation of 
British Columbia.

1.10 UNFORSEEN HAZARDS

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

1.11 PRIME CONTRACTOR

.1 Responsibility for Work Site Safety - This Contractor Is "Prime Contractor":

.1 The Contractor shall, for the purposes of the Occupational Health and 
Safety Act, and for the duration of the Work of this Contract:

.1 Be the "Prime Contractor" for the "Work Site", and

.2 Meet all requirements of the Occupational Health and Safety Act 
and Regulations, Workers Compensation Board legislation, the 
Fire Code legislation and all other applicable laws that govern 
Work place safety.
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.2 The Contractor shall direct all Subcontractors, Sub-Subcontractors, Other 
Contractors, employees, Suppliers, workers and any other persons at the 
�Work Site� on safety related matters, to the extent required to fulfill its 
�Prime Contractor� responsibilities pursuant to the Act, regardless of:

.1 Whether or not any contractual relationship exists between the 
Contractor and any of these entities, and

.2 Whether or not such entities have been specifically identified in 
this Contract.

.3 Safety Certification: Safety certification is a condition of Contract award; 
Contractor is required to maintain a valid Certificate of Recognition (COR) 
for the duration of the Work of this Contract.

1.12 POSTING OF DOCUMENTS

.1 Ensure applicable items, articles, notices and orders are posted in conspicuous 
location on site in accordance with Acts and Regulations of Province having 
jurisdiction, and in consultation with Consultant.

1.13 CORRECTION OF NON-COMPLIANCE

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

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

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

1.14 BLASTING

.1 Blasting or other use of explosives is not permitted without prior receipt of written 
instruction by Authority Having Jurisdiction.

1.15 POWDER ACTUATED DEVICES

.1 Use powder actuated devices only after receipt of written permission from 
Authority Having Jurisdiction.

1.16 WORK STOPPAGE

.1 Give precedence to safety and health of public and site personnel and protection 
of environment over cost and schedule considerations for Work.
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Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Related Requirements:

.1 Meet or exceed requirements of:

.1 Contract Documents.

.2 Specified standards, codes and referenced documents.

1.2 REFERENCES 

.1 Reference Standards:

.1 British Columbia Building Code (BCBC) 2018, ASHRAE 90.1-2022

.2 Canadian Standards Association (CSA Group):

.1 CSA B561:23, Accessible Design for the Built Environment 
including amendments up to tender closing date and other codes 
of provincial or local application. In case of conflict or discrepancy, 
more stringent requirements apply.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 All references to codes, standards and standard Specifications referred to in 
these Specifications or used on Drawings shall mean and intend to be the 
currently adopted edition, amendment and revision of such reference standards 
in effect at the time of Bid closing.

.2 In the event that the most current version of a code, standard or standard 
Specification differs from the version indicated in these Specifications:

.1 Report the discrepancy to the Contractor and Consultant immediately.

.2 The most current standard at time of Tender will be used to establish the 
quality of the Work or material being referenced.

.3 Referenced standards and code requirements shall be considered minimum 
requirements only. The Specifications may indicate additional requirements in 
excess of those established by referenced codes and standards.

.4 Applicable portions of Standards used that are not in conflict with the Contract 
Documents are hereby made a part of the Specifications.

.5 Modifications or exceptions to Standards shall be considered as amendments, 
and unmodified portions shall remain in full effect.

.6 In cases of discrepancies between the Specifications and Standards, the 
requirements of the Specification shall govern.

.7 In cases of discrepancies between Codes and the Specifications, the Code 
requirements shall govern.

.8 Where references to Codes or Standards are used in these Specifications, the 
Subcontractors must familiarize themselves with the applicable portions and shall 
be governed by the requirements affecting the Project.

.9 The Subcontractor shall provide an affidavit, when requested by the Contractor 
and/or the Consultant, from manufacturers certifying that materials or Products 
delivered to the Project meet the requirements specified. Such certifications, 
however, shall not relieve the Subcontractors from the responsibility of complying 
with any added requirements specified in the Contract Documents.

1.2 STANDARDS EQUIVALENCY

1. Documents were prepared in the United States of America and in Canada. 
Reference standards used to establish performance requirements listed in the 
technical Specifications for Work of the Project were prepared using mixed 
reference standards from the United States and Canada, whereby Canadian will 
take precedence.

.1 National Standards of Canada: Standards Referenced within the National 
Building Code are National Standards of Canada as accepted by the 
Standards Council of Canada and enforced by the Authority Having 
Jurisdiction.

.2 Technical Specification Content: The Consultant has modified and 
referenced the correct listings of Referenced Standards within the 
technical Specifications where they reference National Standards of 
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Canada applicable to Work governed by the British Columbia Building 
Code. Coordinate referenced standards with the applicable codes.

.3 Names of Standards Organizations: Bilateral standards published in the 
United States of America and containing the word �American� when 
referenced as National Standards of Canada have the same weight as a 
standard containing the word �Canadian�:

.1 Country of testing origin does not prejudge the acceptability of the 
listed standards.

.2 All standards listed in the technical Specifications are listed 
alphabetically, with no preference for country of origin.

.2 Materials, assemblies or systems that are tested in the United States using 
reference standards acceptable to Standards Council of Canada, with no 
equivalent Canadian reference standards are acceptable for use in Work of the 
Project using manufacturers� standard Product data and testing meeting the 
listed reference standards.

.3 Provide materials, assemblies or systems meeting Canadian reference standards 
acceptable to Standards Council of Canada where manufacturers conduct testing 
concurrently with reference standards published in the United States; and that 
are different than Canadian reference standards.

.4 Submit Product data indicating Canadian equivalent performance to specified 
United States reference standards as follows:

.1 Submit Product data listing CSA, CGSB, ULC or similar reference 
standard indicating testing acceptable to the Authority Having Jurisdiction.

.2 Use same material, assembly or system as would be required for a tested 
material, assembly or system specified for the Project; substitutions will 
not be permitted unless evidence of equivalency is confirmed.

.3 Submit manufacturer's Product data for materials and prefabricated 
devices, providing descriptions are sufficient for identification at job site; 
include manufacturer's printed instructions for installation.

1.3 STANDARDS ORGANIZATIONS

1. The following list of standards organizations indicate the most common 
standards that may be referenced within the technical Specifications:

.1 ANSI - American National Standards Institute

.2 ASTM - American Society for Testing and Materials

.3 CGA - Canadian Gas Association

.4 CGSB - Canadian General Standards Board

.5 CSA - Canadian Standards Association (CSA Group)

.6 CAN1 - National Standard of Canada (published by CGA)

.7 CAN2 - National Standard of Canada (published by CGSB)

.8 CAN3 - National Standard of Canada (published by CSA)

.9 CAN4 - National Standard of Canada (published by ULC)

.10 ULC - Underwriters Laboratories of Canada

.11 UL - Underwriters Laboratories

.12 NFPA - National Fire Protection Agency
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.13 WHI - Warnock Hersey | Intertek Testing Services

.2 The following limitations on marks issued by standards organizations will apply to 
the standards issued by the organizations listed in above:

.1 Underwriters Laboratories Inc.: Only systems designated by �cUL� or 
�cULus� will be acceptable for use on this Project. Systems indicating 
�UL� or �ULus� will only be considered where local authorities having 
jurisdiction have reviewed and accepted the systems in writing.

.2 Warnock Hersey Intertek: Only materials designated by �cWHI� or 
�cWHIus� will be acceptable for use on this Project. Materials bearing a 
�WH�, �WHI� or �WHIus� mark will only be considered where local 
authorities having jurisdiction have reviewed and accepted the materials 
in writing.

.3 Subcontractor will be responsible for obtaining written acceptance of 
materials and submitting them to the Consultant prior to installation.

1.4 ABBREVIATIONS

1. Additional Technical Societies, Associations, or Standards may be referenced in 
these Specifications in addition to the following abbreviations:

Name of Association Abbreviation

Acoustical Materials Association AMA

Air Movement & Control Association AMCA

American Concrete Institute ACI

American Iron & Steel Institute AISI

American Society of Heating, Refrigerating and 
Airconditioning Engineers

ASHRAE

American Society of Mechanical Engineers ASME

American Standards Association ASA

American Wood Preservers' Association AWPA

British Columbia Building Code 2018 BCBC

Canadian Institute of Steel Construction CISC

Ceilings and Interior Systems Construction 
Association 

CISCA

Canadian Sheet Steel Building Institute CSSBI

Canadian Welding Bureau CWB

Construction Specifications Canada CSC

Factory Mutual FM

Fenestration & Glazing Industry Alliance FGIA

Heating, Refrigerating and Airconditioning 
Institute of Canada

HRAI

Hydronics Institute HI

Institute of Electrical and Electronics Engineers IEEE

Industrial Fabric Association International IFAI

Insulated Glass Manufacturers Association IGMA

Master Painters Institute MPI

National Association of Architectural Metal 
Manufacturers

NAAMM

National Building Code NBC
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Name of Association Abbreviation

National Lumber Grades Authority NLGA

North American Architectural Woodwork Standards NAAWS

Northwest Wall and Ceiling Bureau NWCB

Roofing Contractors Association of British Columbia RCABC

Terrazzo, Tile & Marble Association of Canada TTMAC

The Society for Protective Coatings SSPC

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Reference Standards:

.1 Underwriters' Laboratories of Canada (ULC):

.1 ULC-1001-11, Standard for Integrated Systems Testing of Fire 
Protection and Life Safety Systems  (CAN/ULC S1001-11).

1.2 INSPECTION/FIELD REVIEW

.1 Refer to Construction Contract.

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

.3 Give minimum 8 days notice requesting inspection if Work is designated for 
special tests, inspections or approvals by Consultant instructions, or law of Place 
of Work.

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

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

1.3 INDEPENDENT INSPECTION AGENCIES

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

.2 Where individual sections specifically indicate that certain inspections, tests and 
other quality control services are the Owner�s responsibility, the Owner will 
employ and pay a qualified independent inspection/testing agency to perform 
those services. Costs for these services are not to be included in the Contract 
Sum.

.3 Contractor shall provide inspections, tests and other quality control services, 
unless otherwise indicated as the responsibility of the Owner, specified in the 
Contract Documents and required by the authorities having jurisdiction. Employ 
and pay for a qualified independent inspection/testing agency to perform quality 
control services. Costs for these services are to be included in the Contract Sum.

.4 Provide notification to the Owner five Working Days prior to requiring Owner 
employed inspections or tests. The Owner will arrange for the inspection or 
testing agency to complete quality control services as required by Specification 
sections. Owner will provide 48 hour notice to the Contractor of dates inspections 
and tests are to be completed.

.5 The Owner shall provide the Contractor a list of Owner employed inspection and 
testing agencies. The Contractor will arrange inspections and testing directly with 
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independent agencies as required to conform to the construction schedule. 
Contractor will provide 48 hour notice to the Owner of dates inspections and tests 
are to be completed.

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

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

.8 If defects are revealed during inspection or testing, appointed agency will request 
additional inspection or testing to ascertain full degree of defect. Correct defect 
and irregularities as advised by Consultant at no cost to Owner. Pay costs for 
retesting and reinspection.

1.4 ACCESS TO WORK

.1 Allow inspection/testing agencies access to Work, off site manufacturing and 
fabrication plants.

.2 Co-operate to provide reasonable facilities for such access.

1.5 PROCEDURES

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

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

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

1.6 REJECTED WORK

.1 Refer to Construction Contract.

.2 Remove defective Work, whether result of poor workmanship, use of defective 
Products or damage and whether incorporated in Work or not, which has been 
rejected by Consultant as failing to conform to Contract Documents. Replace or 
re-execute in accordance with Contract Documents.

.3 Make good Other Contractor's Work damaged by such removals or replacements 
promptly.

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

1.7 REPORTS

.1 Submit electronic copies of inspection and test reports to Consultant.

.2 Provide copies to Subcontractor of Work being inspected or tested and 
manufacturer or fabricator of material being inspected or tested.
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1.8 TESTS AND MIX DESIGNS

.1 Furnish test results and mix designs as requested.

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

1.9 MOCK-UPS

.1 Prepare mock-ups for Work specifically requested in Specifications. Include for 
Work of Sections required to provide mock-ups.

.2 Construct in locations acceptable to Consultant or as specified in specific 
Section.

.3 Prepare mock-ups for Consultant's review with reasonable promptness and in 
orderly sequence, to not cause delays in Work.

.4 Failure to prepare mock-ups in ample time is not considered sufficient reason for 
extension of Contract Time and no claim for extension by reason of such default 
will be allowed.

.5 If requested, Consultant will assist in preparing schedule fixing dates for 
preparation.

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

1.10 MILL TESTS

.1 Submit mill test certificates as requested or required of Specification Sections.

1.11 EQUIPMENT AND SYSTEMS

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

.2 Submit integrated systems testing reports and verification letter to confirm 
integrated systems testing for fire protection and life safety systems has been 
successfully completed in accordance with ULC-1001.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Reference Standards:

.1 Sheet Metal and Air Conditioning Contractors National Association 
(SMACNA):

.1 SMACNA 008-2007 (Chapter 3), IAQ Guidelines for Occupied 
Buildings Under Construction, 2nd Edition.

1.2 CONSTRUCTION INDOOR AIR QUALITY MANAGEMENT PLAN

.1 The intent of this plan is to prevent construction and future indoor air quality 
problems that may result from construction affecting the comfort and well being 
of construction workers and building occupants.

.2 The provision of the Construction Indoor Air Quality Management Plan or IAQ 
Management Plan is the responsibility of the Contractor.

.3 Provide a fully developed IAQ Management Plan implemented through 
construction and pre-occupancy of the building including the following activities:

.1 Meet or exceed the recommended Design Approaches in SMACNA 008 
(Chapter 3) and other requirements as detailed in this Specification during 
all construction activities. These design approaches shall be applicable 
for all buildings regardless of whether it is a new construction or 
renovation.

.2 Protect all stored and installed absorptive materials from moisture or dust, 
chemical and gas damage as specified in Section 01 61 00 - Common 
Product Requirements.

.3 Construction use of air handling units, heat recovery ventilators, fans or 
any associated equipment and systems for ventilation, heating, de-
humidification, humidification, dust control or any other use is strictly 
prohibited.

.4 Replace all filtration equipment for air handling units, heat recovery 
ventilators and fans with new filter media as specified within the technical 
Specification Sections in Division 23 at the end of construction.

.4 Provide the following submittals to the requirements of Section 01 33 00 - 
Submittal Procedures:

.1 IAQ Management Plan:

.1 Provide a draft documented IAQ Management plan in writing for 
review by the Engineer within 21 days of award of Contract.

.2 The IAQ Management Plan submission is to include:

.1 Details of each management plan strategy including:

.1 The Design Approaches in SMACNA 008 (Chapter 
3) including: 

.1 HVAC Protection

.2 Source Control procedures.

.3 Pathway Interruption.

.4 Housekeeping.
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.5 Scheduling. 

.6 Reporting.

.2 Samples of reporting documents based SMACNA 
008 (Chapter 3).

.3 Methods for protecting all stored and installed 
absorptive materials from moisture or dust, 
chemical and gas damage.

.4 Declaration that air handling units, heat recovery 
ventilators, fans or any associated equipment and 
systems will not be used during construction for 
ventilation, heating, de-humidification, 
humidification and dust control.

.5 Schedule for filter replacement as a component of 
the building startup and Commissioning.

.3 Format: submit 5 copies of reports, each in "D" ring binders, 
complete with index tabs for verification and review by Engineer. 

.4 Make changes or additions to the draft IAQ Management Plan 
within the specified plan requirements to the satisfaction of the 
Engineer and reissue as final draft. 

.5 Distribute the final IAQ Management Plan to all trades working on 
the site. 

.2 Construction Reporting 

.1 During the course of construction provide the following reporting to 
the Engineer for review:

.1 Photographs indicating the general conformance to the 
IAQ Management Plan. 

.2 Completed Planning Checklist for all trades on the Project 
indicating scheduling and the requirements of IAQ 
procedures with respect to scheduled construction 
activities for that week. 

.3 Inspection sheets completed by the Site Superintendent 
reviewing that all trades completed the scheduled 
requirements of the IAQ procedures for that week including 
any deficiencies and corrective actions taken. 

.2 Provide all reporting on a weekly basis unless otherwise approved 
by the Engineer during periods of low IAQ risk construction or low 
construction activity.

.5 Provide the following close out submittals to the requirements of Section 
01 78 00 - Closeout Submittals: 

.1 Provide all IAQ Management Plan submittals including the following:

.1 The final version of the Construction IAQ Management Plan.

.2 Digital copies of all weekly photographs in a USB flash drive 
format. 

.3 All weekly planning checklists.

.4 All weekly inspection sheets.
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.5 Format: submit 5 copies of closeout report, each in "D" ring 
binders, complete with index tabs for verification and review by 
Engineer. 

.6 Provide the following activities specified to meet or exceed the recommended 
Design Approaches in SMACNA 008 (Chapter 3) during all construction 
activities. These design approaches shall be applicable for all buildings 
regardless of whether it is a new construction or renovation:

.1 HVAC Protection: 

.1 Use of air handling units, heat recovery ventilators, fans or any 
associated equipment and systems for ventilation, heating, de-
humidification, humidification, dust control or any other use during 
Construction is strictly prohibited. 

.2 Seal off all supply, return and exhaust air system openings to 
prevent the accumulation of dust and debris in the systems at all 
times unless Work is being completed on the immediate area of 
the system using plastic seals to the approval of the Engineer. 
This is to include overnight and longer Work stoppages. All 
diffusers, grilles, and displacement ventilators are also to be 
sealed in plastic. 

.3 Protect all stored and installed absorptive materials from moisture 
and dust, chemical and gas damage as specified in Section 
01 61 00 � Common Product Requirements.

.4 Keep all operable doors on all air handling units closed at all times 
unless Work is being completed on the immediate area of the 
system. 

.5 Do not store construction or waste materials in Fan and 
Mechanical Rooms. 

.6 Keep all construction areas clean and neat as specified elsewhere 
in this Specification. 

.7 Replace all filtration equipment for air handling units, heat 
recovery ventilators and fans with new filter media as specified 
with the technical Specification Sections in Division 22 at the end 
of construction.

.8 Where ducts become contaminated due to inadequate protection 
these ducts will be cleaned professionally as specified in Division 
23. 

.2 Source Control:

.1 Use of low VOC Products as specified elsewhere are to be utilized 
at all times. 

.2 Restrict traffic volume and idling of motor vehicles where 
emissions could be drawn into the building. 

.3 Direct fired construction heaters are not acceptable. Vent all 
construction heater Products of combustion to the outdoors. 

.4 Cycle heating equipment off when not being used or needed. 

.5 Exhaust all pollution sources to the outside with portable fan 
systems ensuring exhaust does not re-circulate back into the 
building. 
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.6 Keep containers of wet Products closed as much as possible. 
Cover and seal waste materials, which can release odour or dust. 

.3 Pathway Interruption: 

.1 Prevent dust from migrating to other areas with the use of dust 
curtains or temporary enclosures where applicable. 

.2 Relocate pollutant sources as far away as possible from 
construction ventilation equipment, stored materials and areas 
occupied by workers when feasible. Any construction supply and 
exhaust systems that ventilate both areas where pollutant sources 
are being used and areas where they are not been used should 
be shut down or isolated during such activity with supplemental 
construction ventilation provided as required. 

.3 Isolate during construction, areas of Work to prevent 
contamination of clean or occupied areas. Utilize pressure 
differentials generated by mechanical means to prevent 
contaminated air from entering clean areas. 

.4 Ventilate contaminated air from construction areas directly to the 
outside during installation of VOC emitting materials.

.4 Housekeeping:

.1 Cleaning activities are specified in Section 01 74 11 � Cleaning 
however provide special emphasis on HVAC equipment and 
building spaces to remove contaminants from the building prior to 
operation of any permanent ventilation equipment. 

.2 Keep all coils, filters, fans and ductwork clean during installation 
as specified and clean all prior to performing the Testing, 
Adjusting and Balancing of the systems. 

.3 During construction suppress dust with wetting agents or 
sweeping compounds. Use efficient and effective dust collecting 
methods such as a damp cloth, wet mop, and vacuums with 
particulate filters, or wet scrubbers. 

.4 Remove accumulations of water inside the building during 
construction. Protect all porous materials such as insulation and 
ceiling tile from exposure to moisture. 

.5 Scheduling:

.1 Schedule Work to ensure dust emitting Work does not coincide 
with installation of absorbent materials (ceiling tiles, gypsum wall 
board, fabric furnishings, carpet and insulation, for example) that 
may act as 'sinks' for dust. 

.2 Do not schedule any construction activities that would require the 
use of VOC or dust emitting activities during occupancy without 
the approval of the Engineer. 

.3 Schedule all use of VOC emitting and high odorous materials 
BEFORE installing absorbent materials (ceiling tiles, gypsum wall 
board, fabric furnishings, carpet and insulation, for example) that 
may act as 'sinks' for VOCs, odours and other contaminants. 
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Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Reference Standards:

.1 U.S. Environmental Protection Agency (EPA) / National Pollutant 
Discharge Elimination System (NPDES):

.1 2022 Construction General Permit (CGP).

1.2 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

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

1.3 INSTALLATION AND REMOVAL

.1 Provide temporary utilities controls in order to execute Work expeditiously.

.2 Remove from site all such Work after use.

1.4 WATER SUPPLY

.1 Provide continuous supply of potable water for construction use.

.2 Arrange for connection with appropriate utility company and pay costs for 
installation, maintenance and removal.

.3 Pay for utility charges at prevailing rates.

1.5 TEMPORARY HEATING AND VENTILATION

.1 Refer to Section 01 47 18 - Indoor Air Quality, Construction and follow 
requirements for implementation of Indoor Air Quality Management Plan.

.2 Provide temporary heating required during construction period, including 
attendance, maintenance and fuel.

.3 Construction heaters used inside building must be vented to outside or be 
flameless type. Solid fuel salamanders are not permitted.

.4 Provide temporary heat and ventilation in enclosed areas as required to:

.1 Facilitate progress of Work.

.2 Protect Work and Products against dampness and cold.

.3 Prevent moisture condensation on surfaces.

.4 Provide ambient temperatures and humidity levels for storage, installation 
and curing of materials.

.5 Provide adequate ventilation to meet health regulations for safe working 
environment.

.5 Maintain temperatures of minimum 10 degrees Celsius in areas where 
construction is in progress.

.6 Ventilating:

.1 Meet requirements of Section 01 47 18 - Indoor Air Quality, Construction.

.2 Prevent accumulations of dust, fumes, mists, vapours or gases in areas 
occupied during construction.
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.3 Provide local exhaust ventilation to prevent harmful accumulation of 
hazardous substances into atmosphere of occupied areas.

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

.5 Ventilate storage spaces containing hazardous or volatile materials.

.6 Ventilate temporary sanitary facilities.

.7 Continue operation of ventilation and exhaust system for time after 
cessation of Work process to ensure removal of harmful contaminants.

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

.8 On completion of Work for which permanent heating system is used, replace 
filters. Thoroughly clean permanent equipment used during construction.

.9 Pay costs for maintaining temporary heat, when using permanent heating 
system. Owner will pay utility charges when temporary heat source is existing 
building equipment.

.10 Maintain strict supervision of operation of temporary heating and ventilating 
equipment to:

.1 Meet requirements of Section 01 47 18 - Indoor Air Quality, Construction.

.2 Conform with applicable codes and standards.

.3 Enforce safe practices.

.4 Prevent abuse of services.

.5 Prevent damage to finishes.

.6 Vent direct-fired combustion units to outside.

.11 Be responsible for damage to Work due to failure in providing adequate heat and 
protection during construction.

1.6 TEMPORARY POWER AND LIGHT

.1 Owner will pay for temporary power during construction for temporary lighting 
and operating of power tools, to a maximum supply of 230 volts 30 amps.

.2 Temporary power for electric cranes and other equipment requiring in excess of 
above is responsibility of Contractor.

.3 Provide and maintain temporary lighting throughout Project. Ensure level of 
illumination on all floors and stairs is not less than 162 lx.

.4 Electrical power and lighting systems installed under this Contract may be used 
for construction requirements only with prior approval of Consultant provided that 
guarantees are not affected. Make good damage to electrical system caused by 
use under this Contract. Replace lamps which have been used for more than 3 
months.

1.7 TEMPORARY COMMUNICATION FACILITIES

.1 Provide and pay for temporary telephone and data hook up, lines and equipment 
necessary for own use.
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1.8 FIRE PROTECTION

.1 Provide and maintain temporary fire protection equipment during performance of 
Work required by insurance companies having jurisdiction and governing codes, 
regulations and bylaws.

.2 Burning rubbish and construction waste materials is not permitted on site.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Reference Standards:

.1 Canadian Standards Association (CSA Group):

.1 CSA A23.1-19/A23.2-19, Concrete Materials and Methods of 
Concrete Construction/Methods of Test for Concrete.

.2 CSA O121-17 (R2022), Douglas Fir Plywood.

.3 CSA S269.2-16 (R2021), Access Scaffolding for Construction 
Purposes.

.4 CAN/CSA Z321-96 (R2006) - Signs and Symbols for the 
Workplace (Withdrawn).

.2 U.S. Environmental Protection Agency (EPA) / National Pollutant 
Discharge Elimination System (NPDES):

.1 2022 Construction General Permit (CGP).

1.2 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

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

1.3 INSTALLATION AND REMOVAL

.1 Prepare site plan indicating proposed location and dimensions of area to be 
fenced and used by Contractor, number of trailers to be used, avenues of 
ingress/egress to fenced area and details of fence installation.

.2 Indicate use of supplemental or other staging area.

.3 Provide construction facilities in order to execute Work expeditiously.

.4 Remove from site all such Work after use.

1.4 SCAFFOLDING

.1 Scaffolding in accordance with CSA-S269.2.

.2 Provide and maintain scaffolding, ramps, ladders, swing staging, platforms and 
temporary stairs.

1.5 HOISTING

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

.2 Hoists cranes to be operated by qualified operator.

1.6 ELEVATORS

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

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

.1 Confine Work and operations of the Work by Contract Documents. Do not 
unreasonably encumber premises with Products.

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

1.8 CONSTRUCTION PARKING

.1 Parking will be permitted on site provided it does not disrupt performance of 
Work.

.2 Provide and maintain adequate access to Project site.

1.9 SECURITY

.1 Provide and pay for responsible security personnel to guard site and contents of 
site after working hours and during holidays.

.2 Provide fencing and additional security as deemed necessary.

1.10 OFFICES

.1 Provide office heated to 22 degrees C, lighted 750 lx and ventilated, of sufficient 
size to accommodate site meetings and furnished with Drawing laydown table.

.2 Provide marked and fully stocked first-aid case in a readily available location.

.3 Subcontractors to provide their own offices as necessary. Direct location of these 
offices.

1.11 EQUIPMENT, TOOL AND MATERIALS STORAGE

.1 Provide and maintain, in clean and orderly condition, lockable weatherproof 
sheds for storage of tools, equipment and materials.

.2 Locate materials not required to be stored in weatherproof sheds on site in 
manner to cause least interference with Work activities.

1.12 SANITARY FACILITIES

.1 Provide sanitary facilities for Work force in accordance with governing regulations 
and ordinances.

.2 Post notices and take precautions as required by local health authorities. Keep 
area and premises in sanitary condition.

1.13 CONSTRUCTION SIGNAGE

.1 Provide and erect Project sign, within three weeks of signing Contract, in a 
location designated by Consultant.

.2 No other signs or advertisements, other than warning signs, are permitted on 
site.

.3 Locate Project identification sign as directed by Consultant and construct as 
follows:

.1 Attach signboard as directed by Consultant.
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.2 Paint surfaces of signboard and framing with one coat primer and two 
coats enamel. Colour white on signboard face, black on other surfaces.

.3 Apply vinyl sign face overlay to painted signboard face in accordance with 
installation instruction supplied.

.4 Maintain approved signs and notices in good condition for duration of Project, 
and dispose of off site on completion of Project or earlier if directed by 
Consultant.

1.14 PROTECTION AND MAINTENANCE OF TRAFFIC

.1 Provide access and temporary relocated roads as necessary to maintain traffic.

.2 Maintain and protect traffic on affected roads during construction period except 
as otherwise specifically directed by Consultant.

.3 Provide measures for protection and diversion of traffic, including provision of 
watch-persons and flag-persons, erection of barricades, placing of lights around 
and in front of equipment and Work, and erection and maintenance of adequate 
warning, danger, and direction signs

.4 Protect travelling public from damage to person and property.

.5 Contractor's traffic on roads selected for hauling material to and from site to 
interfere as little as possible with public traffic.

.6 Verify adequacy of existing roads and allowable load limit on these roads. 
Contractor: responsible for repair of damage to roads caused by construction 
operations.

.7 Construct access and haul roads necessary.

.8 Haul roads: constructed with suitable grades and widths; sharp curves, blind 
corners, and dangerous cross traffic shall be avoided.

.9 Provide necessary lighting, signs, barricades, and distinctive markings for safe 
movement of traffic.

.10 Dust control: adequate to ensure safe operation at all times.

.11 Location, grade, width, and alignment of construction and hauling roads: subject 
to approval by Consultant.

.12 Lighting: to assure full and clear visibility for full width of haul road and Work 
areas during night Work operations.

.13 Provide snow removal during period of Work.

.14 Remove, upon completion of Work, haul roads designated by Consultant.

1.15 CLEAN-UP

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

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

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

.4 Stack stored new or salvaged material not in construction facilities.
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Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 INSTALLATION AND REMOVAL

.1 Provide temporary controls in order to execute Work expeditiously.

.2 Remove from site all such Work after use.

1.2 HOARDING

.1 Erect temporary site enclosure using purpose made, prefabricated interlocking 
metal fence panels 2.1 m high.

.2 Provide barriers around trees and plants designated to remain. Protect from 
damage by equipment and construction procedures.

1.3 GUARD RAILS AND BARRICADES

.1 Provide secure, rigid guard rails and barricades around open stair wells and open 
edges of floors.

.2 Provide as required by governing authorities.

1.4 DUST TIGHT SCREENS

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

.2 Maintain and relocate protection until such Work is complete.

1.5 ACCESS TO SITE

.1 Provide and maintain access roads, sidewalk crossings, ramps and construction 
runways as may be required for access to Work.

1.6 PUBLIC TRAFFIC FLOW

.1 Provide and maintain competent signal flag operators, traffic signals, barricades 
and flares, lights, or lanterns as required to perform Work and protect public.

1.7 FIRE ROUTES

.1 Maintain access to property including overhead clearances for use by emergency 
response vehicles.

1.8 PROTECTION FOR OFF-SITE AND PUBLIC PROPERTY

.1 Protect surrounding private and public property from damage during performance 
of Work.

.2 Be responsible for damage incurred.

1.9 PROTECTION OF BUILDING FINISHES

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

.2 Provide necessary screens, covers, and hoardings.
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.3 Do not leave air/vapour barriers or insulation exposed for more than they are 
intended as per manufacturer�s instructions.

.4 Confirm with Consultant locations and installation schedule 3 days prior to 
installation.

.5 Be responsible for damage incurred due to lack of or improper protection.

1.10 WASTE MANAGEMENT AND DISPOSAL

.1 Separate waste materials for reuse and recycling in accordance with Section 
01 74 21 - Waste Management and Disposal.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Within text of each Specifications Section, reference may be made to reference 
standards.

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

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

.4 Cost for such testing will be borne by Owner in event of conformance with 
Contract Documents or by Contractor in event of non-conformance.

1.2 QUALITY ASSURANCE

.1 Refer to Construction Contract.

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

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

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

.5 Should disputes arise as to quality or fitness of Products, decision rests strictly 
with Consultant based upon requirements of Contract Documents.

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

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

1.3 AVAILABILITY

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

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

1.4 STORAGE, HANDLING AND PROTECTION

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

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

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

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

.5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand 
on wooden platforms and cover with waterproof tarpaulins during inclement 
weather.

.6 Store sheet materials, lumber on flat, solid supports and keep clear of ground. 
Slope to shed moisture.

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

.8 Remove and replace damaged Products at own expense and to satisfaction of 
Consultant.

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

1.5 TRANSPORTATION

.1 Pay costs of transportation of Products required in performance of Work.

1.6 MANUFACTURER'S INSTRUCTIONS

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

.2 Notify Consultant in writing, of conflicts between Specifications and 
manufacturer's instructions.

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

1.7 QUALITY OF WORK

.1 Ensure Quality of Work is of highest standard, executed by workers experienced 
and skilled in respective duties for which they are employed. Immediately notify 
Consultant if required Work is such as to make it impractical to produce required 
results.
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.2 Do not employ anyone unskilled in their required duties. Consultant reserves 
right to require dismissal from site, workers deemed incompetent or careless.

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

1.8 CO-ORDINATION

.1 Ensure co-operation of workers in laying out Work. Maintain efficient and 
continuous supervision.

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

1.9 CONCEALMENT

.1 In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, 
except where indicated otherwise.

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

1.10 REMEDIAL WORK

.1 Refer to Construction Contract and Section 01 73 00 - Execution.

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

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

1.11 LOCATION OF FIXTURES

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

.2 Inform Consultant of conflicting installation. Install as directed.

1.12 FASTENINGS

.1 Provide metal fastenings and accessories in same texture, colour and finish as 
adjacent materials, unless indicated otherwise.

.2 Prevent electrolytic action between dissimilar metals and materials.

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

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

.5 Fastenings which cause spalling or cracking of material to which anchorage is 
made are not acceptable.

1.13 FASTENINGS - EQUIPMENT

.1 Use fastenings of standard commercial sizes and patterns with material and 
finish suitable for service.
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.2 Bolts may not Project more than one diameter beyond nuts.

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

1.14 PROTECTION OF WORK IN PROGRESS

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

1.15 EXISTING UTILITIES

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

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

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 This Section indicates the criteria for use of optional Products listed in the 
Specification and provision for proposing changes to acceptable materials 
listed during the Bid Period and during the course of construction.

.2 Related Requirements:

.1 Specification Sections referencing this Section.

1.2 REFERENCES

.1 Definitions:

.1 Acceptable Materials: The term Acceptable Materials is used to specify 
Products by trade name, manufacturer, catalogue number, model number, or 
similar reference, and is used within the Project Manual as follows:

.1 Acceptable Materials listings are based on Consultant�s determination 
that materials meet specified requirements and opinion of applicability 
to the Project requirements.

.2 Acceptable Materials listings are deemed to establish the standard of 
acceptance that Consultant will consider appropriate for the Work.

.3 Any Product listed in the Acceptable Materials listing may be used to 
establish the Bid Price.

.2 Basis-of-Design Materials: The term Basis-of-Design Materials is used to 
specify a specific material name, manufacturer, catalogue number, model 
number or similar reference and is used as follows:

.1 Basis-of-Design Materials are used to establish Consultant�s 
preference for a single source Product listing based on performance, 
appearance or configuration.

.2 Use the Basis-of-Design Material to establish the Bid Price, unless an 
Addendum is issued adding additional Acceptable Materials.

.3 Basis-of-Design Materials designation does not limit the Contractor�s 
ability to submit Proposed Substitutions in accordance with 
Substitutions requirements of this Section and specific performance 
requirements listed in Technical Specification Sections.

.3 Non-proprietary Specification means a Specification which includes 
descriptive, reference standard or performance requirements, or any 
combination thereof, but does not include proprietary names of Products or 
manufacturers.

.4 Substitution means a proposal from a Contractor to provide a Product, 
material, or item of equipment not specified in the Contract documents but 
functionally equivalent and readily exchangeable to a specified item; for 
consideration by Consultant and Owner.
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1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 When requested by Consultant, submit complete data substantiating compliance of a 
Product with requirements of Contract Documents. Include the following:

.1 Product identification, including manufacturer's name and address.

.2 Written verification that the substitute Products can be obtained, meet the 
performance required for the Project, and meet requirements of the Building 
Code.

.3 Manufacturer's literature providing Product description, applicable reference 
standards, and performance and test data.

.4 Samples, as applicable.

.5 Name and address of Projects on which Product has been used and date of 
each installation.

.6 For substitutions and requests for changes to accepted Products, include in 
addition to the above, the following:

.1 Itemized comparison of substitution with named Product(s). List 
significant variations.

.2 Designation of availability of maintenance services and sources of 
replacement materials.

1.4 PRODUCT OPTIONS

.1 For Products specified by non-proprietary Specification:

.1 Select any Product, assembly or material that meets or exceeds the specified 
standards for Products specified only by referenced standards and 
performance criteria.

.2 Acceptable Materials: Select any named Product, assembly or material contained in 
the listing of Acceptable Materials.

.3 Basis-of-Design Materials: Use the named Product contained in the Basis-of-Design 
Material listing, unless an addendum is issued indicating acceptance of additional 
Acceptable Materials.

1.5 SUBSTITUTIONS

.1 Contractor will assemble requests for substitutions requested by Subcontractors and 
submit to Consultant for review.

.2 Consultant will review proposed substitute Products for acceptability only when 
submitted by Contractor; Consultant will not review requests submitted independently 
by Subcontractors.

.3 No substitutions will be permitted without Consultant's written acceptance; Contractor 
will be required to remove Products and replace with specified materials or provide a 
credit to the value of the Contract at Consultant�s discretion where substitutions are 
found in the Work that have not been formally accepted by Consultant and Owner.

.4 Consultant is not obliged to accept any Proposed Substitution offered by Contractor 
and reserves the right to dismiss any item with no further explanation.

.5 Substitute Products: Where substitute Products are permitted, unnamed Products 
may be accepted by Consultant, subject to the following:
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.1 Substitute Products shall be the same type as, be capable of performing the 
same functions as, and meet or exceed the standards of quality and 
performance of the named Product(s). Substitutions shall not require 
revisions to Contract Documents nor to Work of Other Contractors.

.6 Substitute Manufacturers: Where substitute manufacturers are permitted, unnamed 
manufacturers may be accepted by Consultant, subject to the following:

.1 Substitute manufacturers shall have capabilities comparable to those of the 
named manufacturer(s). Substitutions shall not require revisions to Contract 
Documents nor to Work of Other Contractors.

.7 In making a proposal for substitution the Contractor represents:

.1 That they have personally investigated the proposal and (unless the proposal 
explicitly states otherwise) determined that it performs in a similar way or is 
superior to the Product or method specified.

.2 That the same guaranty will be furnished as for the originally specified 
Product or construction method.

.3 That they will coordinate installation of the accepted substitute into the Work, 
making such changes in the Work as may be required to accommodate the 
change.

.4 That they will bear costs and waives claims for additional compensation for 
costs and time that subsequently become apparent arising out of the 
substitution.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Request Phase: Pre-Tender ☐ Post Tender ☐
(If Pre-Tender Only) Current Tender Due Date: ______________________________
Request No: ________________________ Dated: _________________________
Project Name: ________________________________________________________
Project Location: ______________________________________________________
Project No.: _____________________ Contract No.:   _______________________

References:  Specifications(s):       Section(s): ________   Paragraph(s): _________
                            Drawings(s): Drawing No(s): ________    Detail No(s): _________

Contractually Specified Product _________________________________________
Contractor Proposed Product ___________________________________________

                 Proposed Product is:            Alternate  ☐         Substitute  ☐
See attached data for both specified and proposed Products as required by Section 01 62 00 
� Product Options and Substitutions.

Data Attached:    Drawings: ☐     Product Data:  ☐     Reports:  ☐    Samples:  ☐
      Tests:  ☐     Other: _________________________________

Reason(s) for not providing the Specified Product:

Similar Installation:
       Project: ______________________________________________________
       Address: ______________________________________________________
       Consultant: ____________________   Owner:  __________________________
       Date Installed:  ___________________

Post-Tender:

Will proposed substitution impact other parts of the Work?     No ☐     Yes  ☐
Will proposed substitution increase Contract Time?                No ☐     Yes  ☐
                 If Yes attached explanation by number of Days.  ________

Actual Dollar Savings if substitution is accepted:    $ ________________
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The undersigned Certified that the proposed Request for an Alternate or Substitute conforms 
to all the requirements of Division 01 � General requirements, Section 01 62 00 � Product 
Options and Substitutions.

Request Submitted by General Contractor _______________________________
                                                                                          (Firm�s Name)

By: ____________________________    Title: _____________________________
                      (Print Name)                                                         (Title)

      ____________________________             _____________________________
             (Signature)                                                        (Date)

Request Received on (Date): _____________________

Owner�s Representative Review � This Substitution is:

☐ Approved. 

        (Submittals in accordance with Section 01 62 00 � Product Options and Substitutions.)

☐ Approved as Noted.

        (Submittals in accordance with Section 01 62 00 � Product Options and Substitutions.)

☐ Rejected.

        (Use Specified Materials)

☐ Rejected:

       (Request Not Received Within Specified Time Period � Use Specified Materials)

Review Issued By:  ______________________  ___________________________
                                           (Print Name)                                 (Signature)

        _______________________
       (Date)
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Prince George, British Columbia EXECUTION
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Part 1 General

1.1 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

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

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

.1 Structural integrity of elements of Project.

.2 Integrity of weather-exposed or moisture-resistant elements.

.3 Efficiency, maintenance, or safety of operational elements.

.4 Visual qualities of sight-exposed elements.

.5 Work of Owner or separate Contractor.

.3 Include in request:

.1 Identification of Project.

.2 Location and description of affected Work.

.3 Statement on necessity for cutting or alteration.

.4 Description of proposed Work, and Products to be used.

.5 Alternatives to cutting and patching.

.6 Effect on Work of Owner or separate Contractor.

.7 Written permission of affected separate Contractor.

.8 Date and time Work will be executed.

1.2 MATERIALS

.1 Required for original installation.

.2 Change in Materials: Submit request for substitution in accordance with Section 
01 62 00 � Product Options and Substitutions.

1.3 PREPARATION

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

.2 After uncovering, inspect conditions affecting performance of Work.

.3 Beginning of cutting or patching means acceptance of existing conditions.

.4 Provide supports to ensure structural integrity of surroundings; provide devices 
and methods to protect other portions of Project from damage.

1.4 EXECUTION

.1 Execute cutting, fitting, and patching to complete Work.

.2 Fit several parts together, to integrate with other Work.

.3 Uncover Work to install ill-timed Work.

.4 Remove and replace defective and non-conforming Work.

.5 Remove samples of installed Work for testing.

.6 Provide openings in non-structural elements of Work for penetrations of 
mechanical and electrical Work.
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.7 Execute Work by methods to avoid damage to other Work, and which will provide 
proper surfaces to receive patching and finishing.

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

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

.10 Restore Work with new Products in accordance with requirements of Contract 
Documents.

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

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

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

.14 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished 
areas except where indicated otherwise.

1.5 WASTE MANAGEMENT AND DISPOSAL

.1 Separate waste materials for reuse and recycling in accordance with Section 
01 74 21 - Waste Management and Disposal.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION



PG Tourism Office Section 01 74 11
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Part 1 General

1.1 PROJECT CLEANLINESS

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

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

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

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

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

.6 Provide and use marked separate bins for recycling. Refer to Section 01 74 21 - 
Waste Management and Disposal.

.7 Dispose of waste materials and debris off site.

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

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

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

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

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

1.2 FINAL CLEANING

.1 Clean Work prior to final review by Consultant.

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

.3 Remove waste in accordance with Section 01 74 21 � Waste Management and 
Disposal.

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

.5 Prior to final review remove surplus Products, tools, construction machinery and 
equipment.

.6 Remove waste Products and debris including that caused by Owner or Other 
Contractors.
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.7 Remove waste materials from site at regularly scheduled times or dispose of as 
directed by Consultant. Do not burn waste materials on site, unless approved by 
Consultant.

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

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

.10 Remove stains, spots, marks and dirt from decorative Work, electrical and 
mechanical fixtures, furniture fitments, walls, and floors.

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

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

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

.14 Inspect finishes, fitments and equipment and ensure specified workmanship and 
operation.

.15 Clean and sweep roofs, gutters, areaways, and sunken wells.

.16 Sweep and wash clean paved areas.

.17 Clean equipment and fixtures to sanitary condition.

.18 Clean mechanical equipment including replacement of filters in accordance with 
Section 01 47 18 � Indoor Air Quality, Construction.

.19 Clean roofs, downspouts, and drainage systems.

.20 Remove debris and surplus materials from crawl areas and other accessible 
concealed spaces.

.21 Remove snow and ice from access to building.

1.3 WASTE MANAGEMENT AND DISPOSAL

.1 Separate waste materials for reuse and recycling in accordance with Section 
01 74 21 - Waste Management and Disposal.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Prince George, British Columbia WASTE MANAGEMENT AND DISPOSAL
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Accomplish maximum control of solid construction waste.

.2 Preserve environment and prevent pollution and environment damage.

1.2 REFERENCES

.1 Definitions:

.1 Class III: non-hazardous waste - construction renovation and demolition 
waste.

.2 Inert Fill: inert waste - exclusively asphalt and concrete.

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

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

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

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

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

.1 Salvaging reusable materials from re-modelling Projects, before 
demolition stage, for resale, reuse on current Project or for 
storage for use on future Projects.

.2 Returning reusable items including pallets or unused Products to 
vendors.

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

.9 Separate Condition: refers to waste sorted into individual types.

.10 Source Separation: acts of keeping different types of waste materials 
separate beginning from first time they became waste.

1.3 ADMINISTRATIVE REQIUREMENTS

.1 Prior to start of Work conduct meeting with Consultant to review and discuss 
Waste Management Plan and Goals.

1.4 MATERIALS SOURCE SEPARATION PROGRAM (MSSP)

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

.2 Implement MSSP for waste generated on Project in compliance with approved 
methods and as reviewed by Consultant.
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.3 Provide on-site facilities for collection, handling, and storage of anticipated 
quantities of reusable and recyclable materials.

.4 Provide containers to deposit reusable and recyclable materials.

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

.6 Locate separated materials in areas which minimize material damage.

.7 Collect, handle, store on-site, and transport off-site, salvaged materials in 
separate condition.

.1 Transport to approved and authorized recycling facility.

.8 Collect, handle, store on-site, and transport off-site, salvaged materials in 
combined condition.

.1 Ship materials to site operating under Certificate of Approval.

.2 Materials must be immediately separated into required categories for 
reuse or recycling.

1.5 STORAGE, HANDLING AND PROTECTION

.1 Store, materials to be reused, recycled and salvaged in locations as directed by 
Consultant.

.2 Unless specified otherwise, materials for removal do not become Contractor's 
property.

.3 Protect, stockpile, store and catalogue salvaged items.

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

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

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

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

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

.9 Prevent contamination of materials to be salvaged and recycled and handle 
materials in accordance with requirements for acceptance by designated 
facilities.

.1 On-site source separation is recommended.

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

.3 Provide waybills for separated materials.

1.6 DISPOSAL OF WASTES

.1 Do not bury rubbish or waste materials.

.2 Do not dispose of waste, volatile materials, mineral spirits, oil, and paint thinner 
into waterways, storm, or sanitary sewers.
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.3 Keep records of construction waste including:

.1 Number and size of bins.

.2 Waste type of each bin.

.3 Total tonnage generated.

.4 Tonnage reused or recycled.

.5 Reused or recycled waste destination.

.4 Remove materials from deconstruction as deconstruction/disassembly Work 
progresses.

.5 Prepare Project summary to verify destination and quantities on a 
material-by-material basis as identified in pre-demolition material audit.

1.7 USE OF SITE AND FACILITIES

.1 Execute Work with least possible interference or disturbance to normal use of 
premises.

.2 Maintain security measures established by existing facility.

1.8 SCHEDULING

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

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 APPLICATION

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

3.2 CLEANING

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

.2 Clean-up Work area as Work progresses.

.3 Source separate materials to be reused/recycled into specified sort areas.

3.3 DIVERSION OF MATERIALS

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

.1 Mark containers or stockpile areas.

.2 Provide instruction on disposal practices.
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.2 On-site sale of [salvaged] [recovered] [reusable] [recyclable] material[s] [is 
permitted] [is not permitted].

.3 Demolition Waste (example list below � may be added to):

Material Type Recommended Diversion % Actual Diversion % 
Acoustic Tile  [50]
Acoustical Insulation  [100]
Carpet  [100]
De-mountable Partitions  [80]
Doors and Frames  [100]
Electrical Equipment  [80]
Furnishings  [80]
Mechanical Equipment  [100]
Metals  [100]
Rubble  [100]
Wood (uncontaminated)  [100]
Other

.4 Construction Waste (example list below � may be added to):

Material Type Recommended Diversion % Actual Diversion % 
Cardboard  [100]
Plastic Packaging  [100]
Rubble  [100]
Steel  [100]
Wood (uncontaminated)  [100]
Other

3.4 CANADIAN GOVERNMENTAL DEPARTMENTS CHIEF RESPONSIBILITY 
FOR THE ENVIRONMENT

.1 Schedule E - Government Chief Responsibility for the Environment:

Province Address General Inquires Fax
British Columbia Ministry of 

Environment Lands 
and Parks 810 
Blanshard Street, 4 th 
Floor Victoria BC 
V8V 1X4

604-387-1161 604-356-6464

Waste Reduction 
Commission Soils 
and Hazardous 
Waste 770 South 
Pacific Blvd, Suite 
303 Vancouver BC 
V6B 5E7

604-660-9550 604-660-9596

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 A facility start-up process shall be used to bring the facility to a fully 
operational state, free of deficiencies, in the most efficient and timely 
manner achievable. 

.2 Contractor shall be responsible for testing, adjusting and balancing of all:

.1 Piped, ducted, wired and wireless services and systems, including 
all components and equipment forming part thereof, and

.2 Manually and mechanically operated systems including all 
components and equipment forming part thereof.

.3 Perform starting of each system and each item of equipment in 
accordance with the general requirements specified in this Section and is 
specific to facility start-up and commissioning of the facility.

.4 This Section specifies additional requirements to those required for 
normal Contractor�s start-up of equipment and systems as contained in 
the General Requirements of the Contract, and as follows:

.1 Perform and record tests to confirm proper performance and 
compliance with requirements of Contract Documents; take 
corrective action as necessary.

.2 Perform adjustments to ensure proper, efficient and safe 
operation.

.3 Perform balancing to ensure that the various parts of system are 
in a proper state of equilibrium.

.5 Performance Testing will begin two weeks prior to declaration of 
Substantial Performance as described in Section 01 77 00 � Closeout 
Procedures and will lead to Fine Tuning of equipment and systems.

.6 Fine Tuning will occur prior to declaration of Substantial Performance as 
described in Section 01 77 00 � Closeout Procedures and will lead to 
Final Acceptance of the Work.

.2 Related Requirements:

.1 Section 01 77 00 � Closeout Procedures

.2 Section 01 79 00 � Demonstration and Training

1.2 QUALITY ASSURANCE

.1 Contractor shall perform testing, adjusting and balancing with Contractor's 
qualified personnel, or employ and pay for a qualified organization to perform 
such services.

.2 Perform testing, adjusting and balancing after starting of equipment and systems.

.3 Provide personnel, operate systems at designated times, and under conditions 
required for proper testing, adjusting, and balancing.

.4 Report to Consultant any deficiencies or defects noted during testing, adjusting 
and balancing, which cannot be promptly corrected.
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Part 2 Products

2.1 MANUFACTURER�S SITE SERVICES

.1 Provide manufacturers authorized representative when specified, or when 
requested by the Owner at site to do the following:

.1 Inspect, check and approve equipment and systems installation before 
starting.

.2 Supervise placing equipment and systems in operation.

.2 Manufacturers� authorized representative shall provide a written report verifying 
that equipment:

.1 Is properly installed and lubricated;

.2 Is in accurate alignment;

.3 Is free from any undue stress imposed by connecting lines or anchor 
bolts; and,

.4 Is being satisfactorily operated under load conditions.

Part 3 Execution

3.1 PREPARATION

.1 Have Contract Documents, Shop Drawings, Product data, and operation and 
maintenance data at hand during starting process.

.2 Coordinate sequence for starting of various equipment and systems.

.3 Prepare each system and item of equipment for testing, adjusting and balancing.

.4 Verify that each systems and equipment installation is complete and in 
continuous operation.

.5 Verify ambient conditions.

3.2 FIELD QUALITY CONTROL

.1 Testing, Adjusting and Balancing

.1 Testing:  Perform tests to confirm compliance with requirements of 
Contract Documents.  Take corrective action as necessary.

.2 Adjusting:  Perform adjustments to ensure proper, efficient and safe 
operation.

.3 Balancing:  Perform balancing to ensure that the various parts of system 
are in a proper state of equilibrium.

.4 Provide testing, adjusting and balancing of all:

.1 Piped, ducted, wired and wireless services and systems, including 
all components and equipment forming part thereof as identified in 
technical Sections, and

.2 Manually and mechanically operated systems including all 
components and equipment forming part thereof.
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.3 Comply with the requirements of all CSA, ASTM, ASHRAE, IEEE 
and other standards affecting their portion of the Work to ensure 
that systems installed will meet the Owner�s testing criteria.

.4 Copies of required standards shall be kept on site during 
installation and be available for viewing by the Contractor, the 
Consultant and the Owner.

.5 Perform testing, adjusting and balancing after starting of equipment and 
systems.

.2 Fine Tuning

.1 Fine tuning shall include, but not be limited to, the following:

.1 Air Balancing: final balancing.

.2 Water Balancing: final balancing.

.3 Fire Protection Systems: Verification of fire alarm system and 
sprinkler system.

.4 Electrical Equipment and Systems: Testing of safety systems and 
devices.

.5 Other systems and equipment as identified in the technical 
Sections.

.2 Fine tuning shall commence upon Owner�s acceptance of Performance 
Testing results.

.3 Make necessary adjustments to comply with standards established by the 
Specifications ready for Owner�s formalized verification and 
commissioning process.

.4 Contractor shall do the following during Fine Tuning:

.1 Correct all Contract Deficiencies previously outstanding and those 
identified during Fine Tuning.

.2 Execute Change Orders issued by Owner.

.3 Perform all other Work and activities required for fulfillment of 
prerequisites to Final Acceptance of the Work as specified in 
Section 01 77 00 � Closeout Procedures.

.5 Owner will do the following during Fine Tuning:

.1 Conduct user surveys and take environmental measurements as 
necessary to identify existing and potential problems.

.2 Initiate Change Orders as required.

.3 Perform other activities related to Final Acceptance of the Work as 
specified in Section 01 77 00 - Closeout Procedures.

3.3 FACILITY START-UP

.1 Contractor shall do the following during Facility Start-Up, not necessarily in order 
listed:

.1 Start equipment and systems as specified below.

.2 Test, adjust and balance equipment and systems as specified below.

.3 Demonstrate equipment and systems as specified in Section 01 79 00 � 
Demonstration and Training.

.4 Complete and submit Facility Start-Up report forms including:
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.1 Contractor�s system and equipment start-up reports.

.2 Testing, adjusting and balancing reports.

.3 Manufacturers' equipment start-up reports.

.5 Review Contract Documents and inspect the Work to ensure 
completeness of the Work and compliance with requirements of Contract 
Documents.

.6 Correct Contract Deficiencies identified as a result of the foregoing and as 
may be identified by the Owner.

.7 Execute Change Orders issued by the Owner.

.8 Perform all other Work and activities required for fulfillment of 
prerequisites to Substantial Performance of the Work as specified in 
Section 01 77 00 - Closeout Procedures.

3.4 STARTING

.1 Verify that each item of equipment has been checked for proper lubrication; drive 
rotation, belt tension, control sequence, and other conditions affecting starting 
and operation; take corrective action as necessary.

.2 Execute starting under supervision of Contractor�s personnel and, when specified 
or requested by Owner, manufacturer's authorized representative.

.3 Place equipment and systems in operation in proper sequence and in 
accordance with approved Contractor�s Start-Up sub-schedule.

.4 Take corrective action as necessary.

3.5 SEASONAL CONSTRAINTS

.1 Notwithstanding all-inclusive requirements specified in this Section, additional 
separate cycles of Facility Start-Up, Performance Testing and Fine Tuning may 
be necessitated at a later time on equipment and systems whose full operation is 
dependent on seasonal conditions.

.2 Contractor�s responsibilities with respect to such later Facility Start-Up activities 
shall be as specified in this Section.

3.6 PARTIAL UTILIZATION OF WORK

.1 Applicable requirements specified in this Section shall apply to the parts of the 
Work being utilized when partial utilization of the Work is required.

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Reference Standards:

.1 Underwriters' Laboratories of Canada (ULC):

.1 ULC1001-11, Standard for Integrated Systems Testing of Fire 
Protection and Life Safety Systems  (CAN/ULC S1001-11)

1.2 INSPECTION AND DECLARATION

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

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

.2 Request Consultant's review.

.3 Consultant's Review: Consultant and Contractor will perform inspection of 
Work to identify obvious defects or deficiencies. Contractor to correct 
Work accordingly.

.2 Completion: submit written certificate that following have been performed:

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

.2 Defects have been corrected and deficiencies have been completed.

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

.4 Certificates required by Boiler Inspection Branch, Fire Commissioner and 
Utility companies have been submitted.

.5 Verification letter required to confirm integrated systems testing for fire 
protection and life safety systems has been successfully completed in 
accordance with ULC-1001.

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

.7 Work is complete and ready for final inspection.

.3 Final Review: when items noted above are completed, request final inspection of 
Work by Owner, Consultant, and Contractor. If Work is deemed incomplete by 
Owner and Consultant, complete outstanding items and request reinspection.

1.3 CLEANING

.1 In accordance with Section 01 74 11 � Cleaning.

.2 Remove waste and surplus materials, rubbish and construction facilities from the 
site in accordance with Section 01 74 21 - Waste Management and Disposal.
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Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 CLOSEOUT SUBMITTALS

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

.2 Prepare instructions and data using personnel experienced in maintenance and 
operation of described Products.

.3 Copy will be returned after final review, with Consultant's comments.

.4 Revise content of documents as required prior to final submittal.

.5 Two weeks prior to Substantial Performance of the Work, submit to the 
Consultant, two final copies of operating and maintenance manuals in English 
along with pdf version on a flash drive in English.

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

.7 Furnish evidence, if requested, for type, source and quality of Products provided.

.8 Defective Products will be rejected, regardless of previous inspections. Replace 
Products at own expense.

.9 Pay costs of transportation.

.10 Submit `redline` marked up construction Drawings to the Consultant within 30 
days of Substantial Performance and prior to Ready for Takeover.

1.2 FORMAT

.1 Organize data as instructional manual.

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

.3 When multiple binders are used correlate data into related consistent groupings. 
Identify contents of each binder on spine.

.4 Cover: identify each binder with type or printed title 'Project Record Documents'; 
list title of Project and identify subject matter of contents.

.5 Arrange content by systems, process flow, under Section numbers and sequence 
of Table of Contents.

.6 Provide tabbed fly leaf for each separate Product and system, with typed 
description of Product and major component parts of equipment.

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

.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold 
larger Drawings to size of text pages.

1.3 CONTENTS - EACH VOLUME

.1 Table of Contents: provide title of Project;

.1 Date of submission; names.

.2 Addresses, and telephone numbers of Consultant and Contractor with 
name of responsible parties.
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.3 Schedule of Products and systems, indexed to content of volume.

.2 For each Product or system:

.1 List names, addresses and telephone numbers of Subcontractors and 
Suppliers, including local source of supplies and replacement parts.

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

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

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

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

1.4 AS-BUILTS AND SAMPLES

.1 Maintain, in addition to requirements in General Conditions, at site for Consultant 
one record copy of:

.1 Contract Drawings.

.2 Specifications.

.3 Addenda.

.4 Change Orders and other modifications to Contract.

.5 Reviewed Shop Drawings, Product data, and samples.

.6 Field Test Report, System Components List C/W Commissioning 
Verification Forms and Check Sheets and Commissioning 
Issues/Resolution Log.

.7 Inspection certificates.

.8 Manufacturer's certificates.

.2 Store record documents and samples in field office apart from documents used 
for construction. Provide files, racks, and secure storage.

.3 Label record documents and file in accordance with Section number listings in 
List of Contents of this Project Manual. Label each document "PROJECT 
RECORD" in neat, large, printed letters.

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

.5 Keep record documents and samples available for inspection by Consultant.

1.5 RECORDING ACTUAL SITE CONDITIONS

.1 Record information on set of Drawings, and in copy of Project Manual, provided 
by Consultant.

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

.3 Record information concurrently with construction progress. Do not conceal Work 
until required information is recorded.
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.4 Contract Drawings and Shop Drawings: mark each item to record actual 
construction, including:

.1 Measured horizontal and vertical locations of underground utilities and 
appurtenances, referenced to permanent surface improvements.

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

.3 Field changes of dimension and detail.

.4 Changes made by Change Orders.

.5 Details not on original Contract Drawings.

.6 References to related Shop Drawings and modifications.

.5 Specifications: mark each item to record actual construction, including:

.1 Manufacturer, trade name, and catalogue number of each Product 
actually installed, particularly optional items and substitute items.

.2 Changes made by Addenda and Change Orders.

.6 Other Documents: maintain manufacturer's certifications, inspection 
certifications, field test records, required by individual Specifications Sections.

1.6 EQUIPMENT AND SYSTEMS

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

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

.3 Include installed colour coded wiring diagrams.

.4 Operating Procedures: include start-up, break-in, and routine normal operating 
instructions and sequences. Include regulation, control, stopping, shut-down, and 
emergency instructions. Include summer, winter, and any special operating 
instructions.

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

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

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

.8 Include sequence of operation by controls manufacturer.

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

.10 Provide installed control diagrams by controls manufacturer.

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

.12 Provide charts of valve tag numbers, with location and function of each valve, 
keyed to flow and control diagrams.
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.13 Provide list of original manufacturer's spare parts, current prices, and 
recommended quantities to be maintained in storage.

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

.15 Include integrated systems testing reports as specified in Section 01 45 00 - 
Quality Control and 01 91 13 - General Commissioning (CX) Requirements.

.16 Additional requirements: as specified in individual Specification Sections.

1.7 MATERIALS AND FINISHES

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

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

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

.4 Additional Requirements: as specified in individual Specifications Sections.

1.8 SPARE PARTS

.1 Provide spare parts, in quantities specified in individual Specification Sections.

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

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

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

.5 Obtain receipt for delivered Products and submit prior to final payment.

1.9 MAINTENANCE MATERIALS

.1 Provide maintenance and extra materials, in quantities specified in individual 
Specification Sections.

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

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

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

.5 Obtain receipt for delivered Products and submit prior to final payment.
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1.10 EXITING SIGNAGE

.1 Provide computer generated signage for emergency passage exiting of building.  
Provide minimum 305 x 305 mm size signs to include at locations as required by 
Authority having Jurisdiction for building exiting.

.2 Prepare fire safety plan in accordance with Fire Code and local fire bylaw unless 
specified otherwise by the Owner.  Locate in Fire Safety Plan Box. Provide fire 
key cylinder at location on exterior of building for Entrance by Fire Station 
Personnel.  Provide and coordinate type of storage and location with local Fire 
Station and authority having jurisdiction.

1.11 SPECIAL TOOLS

.1 Provide special tools, in quantities specified in individual Specification Section.

.2 Provide items with tags identifying their associated function and equipment.

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

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

1.12 STORAGE, HANDLING AND PROTECTION

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

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

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

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

.5 Remove and replace damaged Products at own expense and to satisfaction of 
Consultant.

1.13 WARRANTIES AND BONDS

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

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

.3 Warranty management plan to include required actions and documents to ensure 
that Owner receives warranties to which it is entitled.

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

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

.6 Assemble approved information in binder and submit upon acceptance of Work. 
Organize binder as follows:

.1 Separate each warranty or bond with index tab sheets keyed to Table of 
Contents listing.
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.2 List Subcontractor, Supplier, and manufacturer, with name, address, and 
telephone number of responsible principal.

.3 Obtain warranties and bonds, executed in duplicate by Subcontractors, 
Suppliers, and manufacturers, within ten days after completion of 
applicable item of Work.

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

.5 Co-execute submittals when required.

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

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

.8 Conduct joint 4 month and 9 month warranty inspection, measured from time of 
acceptance, by Consultant.

.9 Include information contained in warranty management plan as follows:

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

.2 Listing and status of delivery of Certificates of Warranty for extended 
warranty items, to include HVAC balancing, pumps, transformers, and 
commissioned systems such as fire protection, alarm systems, and 
sprinkler systems.

.3 Provide list for each warranted equipment, item, feature of construction or 
system indicating:

.1 Name of item.

.2 Model and serial numbers.

.3 Location where installed.

.4 Name and phone numbers of manufacturers or Suppliers.

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

.6 Warranties and terms of warranty: include one-year overall 
warranty of construction. Indicate items that have extended 
warranties and show separate warranty expiration dates.

.7 Cross-reference to warranty certificates as applicable.

.8 Starting point and duration of warranty period.

.9 Summary of maintenance procedures required to continue 
warranty in force.

.10 Cross-Reference to specific pertinent Operation and Maintenance 
manuals.

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

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

.4 Contractor's plans for attendance at 4 and 9 month post-construction 
warranty inspections.
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.5 Procedure and status of tagging of equipment covered by extended 
warranties.

.6 Post copies of instructions near selected pieces of equipment where 
operation is critical for warranty and/or safety reasons.

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

.11 Written verification will follow oral instructions. Failure to respond will be cause 
for the Consultant to proceed with action against Contractor.

1.14 PRE-WARRANTY CONFERENCE

.1 Meet with Consultant, to develop understanding of requirements of this Section. 
Schedule meeting prior to Contract completion, and at time designated by 
Consultant.

.2 Consultant will establish communication procedures for:

.1 Notification of construction warranty defects.

.2 Determine priorities for type of defect.

.3 Determine reasonable time for response.

.3 Provide name, telephone number and address of licensed and bonded company 
that is authorized to initiate and pursue construction warranty Work action.

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

1.15 WARRANTY TAGS

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

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

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

.4 Indicate following information on tag:

.1 Type of Product/material.

.2 Model number.

.3 Serial number.

.4 Contract number.

.5 Warranty period.

.6 Inspector's signature.

.7 Construction Contractor.
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Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 This Section includes administrative and procedural requirements for 
instructing and training the Owner's personnel, including the following:

.1 Demonstration of operation of systems, subsystems, and equipment.

.2 Training in operation and maintenance of systems, subsystems, and 
equipment.

.3 Demonstration and training videos.

.2 Related Requirements:

.1 Section 01 77 00 - Closeout Procedures, for Substantial Completion and 
Ready for Takeover procedures, warranties, and final cleaning.

.2 Section 01 78 00 � Closeout Submittals, Operation and Maintenance Data, 
for operation and maintenance manual requirements.

.3 Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 1 Specification Sections, apply 
to this Section.

1.2 ADMINISTRATIVE REQUIREMENTS

.1 Coordination:

.1 Coordinate instruction and training schedule with the Owner's operations. 
Adjust schedule as required to minimize disrupting Owner's operations.

.2 Coordinate instructors, including providing notification of dates, times, length 
of instruction time, and course content.

.3 Coordinate content of training modules with content of approved emergency, 
operation, and maintenance manuals.  Do not submit instruction program until 
operation and maintenance data has been reviewed and approved by the 
Consultant, Contractor, and Commissioning Authority.

.4 Coordinate with requirements specified in Section 01 91 13 - General 
Commissioning (CX) Requirements.

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Instruction Program:  Submit two copies of outline of instructional program for 
demonstration and training, including a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning 
objective and outline for each training module.

.1 Indicate proposed training modules using manufacturer-produced 
demonstration and training video recordings for systems, equipment, and 
Products in lieu of recording of live instructional module.

.2 Qualification Data:  For facilitator, instructor, and videographer.

.3 Attendance Record:  For each training module, submit list of participants and length 
of instruction time.
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.4 Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test.

1.4 CLOSEOUT SUBMITTALS

.1 Demonstration and Training Recordings:  Submit two copies within seven days of end 
of each training module.

.1 Identification: On each copy, provide an applied label with the following 
information:

.1 Name of the Owner.

.2 Name of Project.

.3 Name and address of videographer.

.4 Name of Contractor.

.5 Date of recording.

.2 Transcript:  Prepared and bound in format matching operation and 
maintenance manual.  Mark appropriate identification on front and spine of 
each binder.  Include a cover sheet with same label information as the 
corresponding recording.  Include name of Project and date of recording on 
each page.

.3 At completion of training, submit complete training manual(s) for Owner's use, 
prepared and bound in format matching operation and maintenance manual.

1.5 QUALITY ASSURANCE

.1 Facilitator Qualifications:  A firm or individual experienced in instructing maintenance 
personnel in a training program similar in content and extent to that indicated for this 
Project, and whose Work has resulted in training or education with an established 
record of successful learning performances.

.2 Instructor Qualifications:  A manufacturer�s factory-authorized technical service 
representative, complying with requirements in Section 01 45 00 - Quality Control, 
and experienced in operation and maintenance procedures and training.

.3 Videographer Qualifications:  A professional videographer who is experienced 
photographing demonstration and training events similar to those required.

.4 Pre-Instruction Conference:  Conduct conference at Project site to comply with 
requirements specified in Section 01 31 13 � Mechanical and Electrical Project 
Coordination.  Review methods and procedures related to demonstration and training 
including, but not limited to, the following:

.1 Inspect and discuss locations and other facilities required for instruction and 
training.

.2 Review and finalize instruction and training schedule and verify availability of 
educational materials, instructors' personnel, audiovisual equipment, and 
facilities needed to avoid delays.

.3 Review required content of instruction and training.

.4 For instruction and training that must occur outside, review weather and 
forecasted weather conditions and procedures to follow if conditions are 
unfavorable.
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Part 2 Products

2.1 INSTRUCTION PROGRAM

.1 Program Structure:  Develop an instruction program that includes individual training 
modules for each system and equipment not part of a system, as required by 
individual Specification Sections in Division 2 through Division 33.

.2 Training Modules:  Develop a learning objective and teaching outline for each 
module.  Include a description of specific skills and knowledge that participant is 
expected to master.  For each module, include instruction for the following:

.3 Basis of System Design, Operational Requirements, and Criteria:  Include the 
following:

.1 System, subsystem, and equipment descriptions.

.2 Performance and design criteria if Contractor is delegated design 
responsibility.

.3 Operating standards.

.4 Regulatory requirements.

.5 Equipment function.

.6 Operating characteristics.

.7 Limiting conditions.

.8 Performance curves.

.4 Documentation:  Review the following items in detail:

.1 Emergency manuals.

.2 Operations manuals.

.3 Maintenance manuals.

.4 Project Record Documents.

.5 Identification systems.

.6 Warranties and bonds.

.7 Maintenance service agreements and similar continuing commitments.

.5 Emergencies:  Include the following, as applicable:

.1 Instructions on meaning of warnings, trouble indications, and error messages.

.2 Instructions on stopping.

.3 Shutdown instructions for each type of emergency.

.4 Operating instructions for conditions outside of normal operating limits.

.5 Sequences for electric or electronic systems.

.6 Special operating instructions and procedures.

.6 Operations:  Include the following, as applicable:

.1 Startup procedures.

.2 Equipment or system break-in procedures.

.3 Routine and normal operating instructions.

.4 Regulation and control procedures.
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.5 Control sequences.

.6 Safety procedures.

.7 Instructions on stopping.

.8 Normal shutdown instructions.

.9 Operating procedures for emergencies.

.10 Operating procedures for system, subsystem, or equipment failure.

.11 Seasonal and weekend operating instructions.

.12 Required sequences for electric or electronic systems.

.13 Special operating instructions and procedures.

.7 Adjustments:  Include the following:

.1 Alignments.

.2 Checking adjustments.

.3 Noise and vibration adjustments.

.4 Economy and efficiency adjustments.

.8 Troubleshooting:  Include the following:

.1 Diagnostic instructions.

.2 Test and inspection procedures.

.9 Maintenance:  Include the following:

.1 Inspection procedures.

.2 Types of cleaning agents to be used and methods of cleaning.

.3 List of cleaning agents and methods of cleaning detrimental to Product.

.4 Procedures for routine cleaning

.5 Procedures for preventive maintenance.

.6 Procedures for routine maintenance.

.7 Instruction on use of special tools.

.10 Repairs:  Include the following:

.1 Diagnosis instructions.

.2 Repair instructions.

.3 Disassembly; component removal, repair, and replacement; and reassembly 
instructions.

.4 Instructions for identifying parts and components.

.5 Review of spare parts needed for operation and maintenance.

Part 3 Execution

3.1 PREPARATION

.1 Assemble educational materials necessary for instruction, including documentation 
and training modules.  Assemble training modules into a training manual organized in 
coordination with requirements in Section 01 78 00 � Closeout Submittals.
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.2 Set up instructional equipment at instruction location.

3.2 INSTRUCTION

.1 Facilitator:  Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and Owner 
for number of participants, instruction times, and location.

.2 Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 
maintain systems, subsystems, equipment, and components not part of a system.

.1 The Owner will furnish Contractor with names and positions of participants.

.3 Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 
requires seasonal operation, provide similar instruction at start of each season.

.1 Schedule training with the Owner, through Contractor, with at least seven (7) 
days' advance notice.

.4 Training Location and Reference Materials: Conduct training on-site in the completed 
and fully operational facility using the actual systems, subsystems, and equipment in-
place.  Conduct training using final operation and maintenance manual submittals 
and additional reference materials as necessary to support the educational 
objectives.

.5 Evaluation:  At conclusion of each training module, assess and document each 
participant's mastery of module by use of a written and performance-based test.

.6 Cleanup:  Collect used and leftover educational materials and remove from Project 
site.  Remove instructional equipment.  Restore systems and equipment to condition 
existing before initial demonstration and training use.

3.3 DEMONSTRATION AND TRAINING VIDEOS

.1 General:  Engage a qualified commercial videographer to record demonstration and 
training videos.  Record each training module separately.  Include classroom 
instructions and demonstrations, board diagrams, and other visual aids, but not 
student practice.

.1 At beginning of each training module, record each chart containing 
educational objectives and lesson outline.

.2 Format:  Provide minimum 640 x 480 resolution converted to format file type 
acceptable to the Owner, on portable USB flash drive

.3 Recording:  Mount camera on tripod before starting recording, unless otherwise 
necessary to show area of demonstration and training.  Display continuous running 
time.

.4 Lighting Levels:  Verify ambient lighting levels are adequate to properly light 
equipment.  Verify equipment markings are clearly visible prior to recording.  Furnish 
additional portable lighting equipment as necessary to provide adequate lighting 
levels.

.5 Narration:  Describe scenes on video by audio narration by microphone while video is 
recorded.  Include verbal descriptions of items being viewed.  Repeat recording 
procedures where audio is unintelligible.
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.6 Transcript:  Provide a printed transcript of the narration.  Display images and running 
time captured from video opposite the corresponding narration segments.

.7 Pre-Produced Recordings:  Provide recordings used as a component of training 
modules in same format as recordings of live training sessions.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 General requirements relating to commissioning of Project's components 
and systems, specifying general requirements to PV of components, 
equipment, sub-systems, systems, and integrated systems.

1.2 REFERENCES

.1 Acronyms:

.1 AFD - Alternate Forms of Delivery, service provider.

.2 BMM - Building Management Manual.

.3 Cx - Commissioning.

.4 EMCS - Energy Monitoring and Control Systems.

.5 IST � Integrated Systems Testing.

.6 O&M - Operation and Maintenance.

.7 PI - Product Information.

.8 PV - Performance Verification.

.9 TAB - Testing, Adjusting and Balancing.

1.3 GENERAL

.1 Cx is a planned program of tests, procedures and checks carried out systematically 
on systems and integrated systems of the finished Project. Cx is performed after 
systems and integrated systems are completely installed, functional and Contractor's 
Performance Verification responsibilities have been completed and approved. 
Objectives:

.1 Verify installed equipment, systems and integrated systems operate in 
accordance with Contract Documents and design criteria and intent.

.2 Ensure appropriate documentation is compiled into the BMM.

.3 Effectively train O&M staff.

.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting 
and making adjustments as required.

.1 Systems to be operated at full capacity under various modes to determine if 
they function correctly and consistently at peak efficiency. Systems to be 
interactively with each other as intended in accordance with Contract 
Documents and design criteria.

.2 During these checks, adjustments to be made to enhance performance to 
meet environmental or user requirements.

.3 Design Criteria: as per client's requirements or determined by designer. To meet 
Project functional and operational requirements.

1.4 COMMISSIONING OVERVIEW

.1 Section 01 91 13.13 - Commissioning (CX) Plan.
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.2 For Cx responsibilities refer to Section 01 91 13.13 - Commissioning (CX) Plan.

.3 Cx to be a line item of Contractor's cost breakdown.

.4 Cx activities supplement field quality and testing procedures described in relevant 
technical Sections.

.5 Cx is conducted in concert with activities performed during stage of Project delivery.  
Cx identifies issues in Planning and Design stages which are addressed during 
Construction and Cx stages to ensure the built facility is constructed and proven to 
operate satisfactorily under weather, environmental and occupancy conditions to 
meet functional and operational requirements. Cx activities includes transfer of 
critical knowledge to facility operational personnel.

.6 Consultant will issue Interim Acceptance Certificate when:

.1 Completed Cx documentation has been received, reviewed for suitability and 
approved by Consultant.

.2 Equipment, components, systems, and integrated systems have been fully 
commissioned and function as per design intent to meet Project functional, 
operational requirements, and construction documents.

.3 Completion of O&M training session to operational and maintenance staff.

.4 Final O&M and Training Manual received, reviewed and approved by 
Consultant for suitability.

.5 Successful completion of integrated system tests, life safety support systems 
tests and after meeting all requirements of the authority having jurisdiction.

1.5 NON-CONFORMANCE TO PERFORMANCE VERIFICATION REQUIREMENTS

.1 Should equipment, system components, and associated controls be incorrectly 
installed or malfunction during Cx, correct deficiencies, re-verify equipment and 
components within the unfunctional system, including related systems as deemed 
required by Consultant, to ensure effective performance.

.2 Costs for corrective Work, additional tests, inspections, to determine acceptability 
and proper performance of such items to be borne by Contractor. Above costs to be 
in form of progress payment reductions or hold-back assessments.

1.6 PRE-CX REVIEW

.1 Before Construction:

.1 Review Contract documents, confirm by writing to Consultant.

.1 Adequacy of provisions for Cx.

.2 Aspects of design and installation pertinent to success of Cx.

.2 During Construction:

.1 Co-ordinate provision, location and installation of provisions for Cx.

.3 Before start of Cx:

.1 Have completed Cx Plan up-to-date.
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.2 Ensure installation of related components, equipment, sub-systems, systems 
is complete.

.3 Fully understand Cx requirements and procedures.

.4 Have Cx documentation shelf-ready.

.5 Understand completely design criteria and intent and special features.

.6 Submit complete start-up documentation to Consultant.

.7 Have Cx schedules up-to-date.

.8 Ensure systems have been cleaned thoroughly.

.9 Complete TAB procedures on systems, submit TAB reports to Consultant for 
review and approval.

.10 Ensure "As-Built" system schematics are available.

.4 Inform Consultant in writing of discrepancies and deficiencies on finished Works.

1.7 CONFLICTS

.1 Report conflicts between requirements of this Section and other Sections to 
Consultant before start-up and obtain clarification.

.2 Failure to report conflict and obtain clarification will result in application of most 
stringent requirement.

1.8 INFORMATION SUBMITTALS / ACTION SUBMITTALS

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

.1 Submit no later than 4 weeks after award of Contract:

.1 Name of Contractor's Cx agent.

.2 Draft Cx documentation.

.3 Preliminary Cx schedule.

.2 Request in writing to Consultant for changes to submittals and obtain written 
approval at least 8 weeks prior to start of Cx.

.3 Submit proposed Cx procedures to Consultant where not specified and 
obtain written approval at least 8 weeks prior to start of Cx.

.4 Provide additional documentation relating to Cx process required by 
Consultant.

1.9 COMMISSIONING DOCUMENTATION

.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and 
Product Information (PI) / Performance Verification (PV) Forms for requirements and 
instructions for use.

.2 Consultant to review and approve Cx documentation.

.3 Provide completed and approved Cx documentation to Consultant.

1.10 COMMISSIONING SCHEDULE

.1 Provide detailed Cx schedule as part of construction schedule in accordance with 
Section 01 32 16 - Construction Schedule.
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.2 Provide adequate time for Cx activities prescribed in technical Sections and 
commissioning Sections including:

.1 Approval of Cx reports.

.2 Verification of reported results.

.3 Repairs, retesting, re-commissioning, re-verification.

.4 Training.

1.11 COMMISSIONING MEETINGS

.1 Convene Cx meetings following Project meetings: Section 01 32 16 - Construction 
Schedule and as specified herein.

.2 Purpose: to resolve issues, monitor progress, identify deficiencies, relating to Cx.

.3 Continue Cx meetings on regular basis until commissioning deliverables have been 
addressed.

.4 At 60% construction completion stage. Section 01 32 16 - Construction Schedule.  
Consultant to call a separate Cx scope meeting to review progress, discuss 
schedule of equipment start-up activities and prepare for Cx. Issues at meeting to 
include:

.1 Review duties and responsibilities of Contractor and Subcontractors, 
addressing delays and potential problems.

.2 Determine the degree of involvement of trades and manufacturer's 
representatives in the commissioning process.

.5 Thereafter Cx meetings to be held until Project completion and as required during 
equipment start-up and functional testing period.

.6 Meeting will be chaired by Consultant, Contractor] [Cx Agent], who will record and 
distribute minutes.

.7 Ensure Subcontractors and relevant manufacturer representatives are present at 
60% and subsequent Cx meetings and as required.

1.12 STARTING AND TESTING

.1 Contractor assumes liabilities and costs for inspections. Including disassembly and 
re-assembly after approval, starting, testing and adjusting, including supply of testing 
equipment.

1.13 WITNESSING OF STARTING AND TESTING

.1 Provide 14 days notice prior to commencement.

.2 Consultant to witness of start-up and testing.

.3 Contractor's Cx Agent to be present at tests performed and documented by sub-
trades, Suppliers and equipment manufacturers.
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1.14 MANUFACTURER'S INVOLVEMENT

.1 Factory testing: manufacturer to:

.1 Coordinate time and location of testing.

.2 Provide testing documentation for approval by Consultant.

.3 Arrange for Consultant to witness tests.

.4 Obtain written approval of test results and documentation from Consultant 
before delivery to site.

.2 Obtain manufacturers installation, start-up and operations instructions prior to start-
up of components, equipment and systems and review with Consultant.

.1 Compare completed installation with manufacturer's published data, record 
discrepancies, and review with manufacturer.

.2 Modify procedures detrimental to equipment performance and review same 
with manufacturer before start-up.

.3 Integrity of warranties:

.1 Use manufacturer's trained start-up personnel where specified elsewhere in 
other divisions or required to maintain integrity of warranty.

.2 Verify with manufacturer that testing as specified will not void warranties.

.4 Qualifications of manufacturer's personnel:

.1 Experienced in design, installation and operation of equipment and systems.

.2 Ability to interpret test results accurately.

.3 To report results in clear, concise, logical manner.

1.15 PROCEDURES

.1 Verify that equipment and systems are complete, clean, and operating in normal and 
safe manner prior to conducting start-up, testing and Cx.

.2 Conduct start-up and testing in following distinct phases:

.1 Included in delivery and installation:

.1 Verification of conformity to Specification, approved Shop Drawings 
and completion of PI report forms.

.2 Visual inspection of quality of installation.

.2 Start-up: follow accepted start-up procedures.

.3 Operational testing: document equipment performance.

.4 System PV: include repetition of tests after correcting deficiencies.

.5 Post-substantial performance verification: to include fine-tuning.

.3 Correct deficiencies and obtain approval from Consultant after distinct phases have 
been completed and before commencing next phase.

.4 Document require tests on approved PV forms.

.5 Failure to follow accepted start-up procedures will result in re-evaluation of 
equipment by an independent testing agency selected by Consultant. If results 
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reveal that equipment start-up was not in accordance with requirements, and 
resulted in damage to equipment, implement following:

.1 Minor equipment/systems: implement corrective measures approved by 
Consultant.

.2 Major equipment/systems: if evaluation report concludes that damage is 
minor, implement corrective measures approved by Consultant.

.3 If evaluation report concludes that major damage has occurred, Consultant 
shall reject equipment.

.1 Rejected equipment to be remove from site and replace with new.

.2 Subject new equipment/systems to specified start-up procedures.

1.16 START-UP DOCUMENTATION

.1 Assemble start-up documentation and submit to Consultant for approval before 
commencement of commissioning.

.2 Start-up documentation to include:

.1 Factory and on-site test certificates for specified equipment.

.2 Pre-start-up inspection reports.

.3 Signed installation/start-up check lists.

.4 Start-up reports,

.5 Step-by-step description of complete start-up procedures, to permit 
Consultant to repeat start-up at any time.

1.17 OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS

.1 After start-up, operate and maintain equipment and systems as directed by 
equipment/system manufacturer.

.2 With assistance of manufacturer develop written maintenance program and submit 
Consultant for approval before implementation.

.3 Operate and maintain systems for length of time required for commissioning to be 
completed.

.4 After completion of commissioning, operate and maintain systems until issuance of 
certificate of interim acceptance.

1.18 TEST RESULTS

.1 If start-up, testing and/or PV produce unacceptable results, repair, replace or repeat 
specified starting and/or PV procedures until acceptable results are achieved.

.2 Provide manpower and materials, assume costs for re-commissioning.

1.19 START OF COMMISSIONING

.1 Notify Consultant at least 21 days prior to start of Cx.
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.2 Start Cx after elements of building affecting start-up and performance verification of 
systems have been completed.

1.20 INSTRUMENTS / EQUIPMENT

.1 Submit to Consultant for review and approval:

.1 Complete list of instruments proposed to be used.

.2 Listed data including, serial number, current calibration certificate, calibration 
date, calibration expiry date and calibration accuracy.

.2 Provide the following equipment as required:

.1 2-way radios.

.2 Ladders.

.3 Equipment as required to complete Work.

1.21 COMMISSIONING PERFORMANCE VERIFICATION

.1 Carry out Cx:

.1 Under actual or accepted simulated operating conditions, over entire 
operating range, in all modes.

.2 On independent systems and interacting systems.

.2 Cx procedures to be repeatable and reported results are to be verifiable.

.3 Follow equipment manufacturer's operating instructions.

.4 EMCS trending to be available as supporting documentation for performance 
verification.

1.22 WITNESSING COMMISSIONING

.1 Consultant to witness activities and verify results.

1.23 AUTHORITIES HAVING JURISDICTION

.1 Where specified start-up, testing or commissioning procedures duplicate verification 
requirements of authority having jurisdiction, arrange for authority to witness 
procedures so as to avoid duplication of tests and to facilitate expedient acceptance 
of facility.

.2 Obtain certificates of approval, acceptance and compliance with rules and regulation 
of authority having jurisdiction.

.3 Provide copies to Consultant within 5 days of test and with Cx report.

1.24 COMMISSIONING CONSTRAINTS

.1 Since access into secure or sensitive areas will be very difficult after occupancy it is 
necessary to complete Cx of occupancy, weather, and seasonal sensitive equipment 
and systems in these areas before issuance of the Interim Certificate, using, if 
necessary, simulated thermal loads.
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1.25 EXTRAPOLATION OF RESULTS

.1 Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems 
cannot be conducted under near-rated or near-design conditions, extrapolate part-
load results to design conditions when approved by Consultant in accordance with 
equipment manufacturer's instructions, using manufacturer's data, with 
manufacturer's assistance and using approved formulae.

1.26 EXTENT OF VERIFICATION

.1 Laboratory areas:

.1 Provide manpower and instrumentation to verify up to 100% of reported 
results.

.2 Elsewhere:

.1 Provide manpower and instrumentation to verify up to 30% of reported 
results, unless specified otherwise in other Sections.

.3 Number and location to be at discretion of Consultant.

.4 Conduct tests repeated during verification under same conditions as original tests, 
using same test equipment, instrumentation.

.5 Review and repeat commissioning of systems if inconsistencies found in more than 
20% of reported results.

.6 Perform additional commissioning until results are acceptable to Consultant.

1.27 REPEAT VERIFICATIONS

.1 Assume costs incurred by Consultant for third and subsequent verifications where:

.1 Verification of reported results fail to receive Consultant's approval.

.2 Repetition of second verification again fails to receive approval.

.3 Consultant deems Contractor's request for second verification was 
premature.

1.28 SUNDRY CHECKS AND ADJUSTMENTS

.1 Make adjustments and changes which become apparent as Cx proceeds.

.2 Perform static and operational checks as applicable and as required.

1.29 DEFICIENCIES, FAULTS, DEFECTS

.1 Correct deficiencies found during start-up and Cx to satisfaction of Consultant.

.2 Report problems, faults or defects affecting Cx to Consultant in writing. Stop Cx until 
problems are rectified. Proceed with written approval from Consultant.

1.30 COMPLETION OF COMMISSIONING

.1 Upon completion of Cx leave systems in normal operating mode.
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.2 Except for warranty and seasonal verification activities specified in Cx 
Specifications, complete Cx prior to issuance of Interim Certificate of Completion.

.3 Cx to be considered complete when Contract Cx deliverables have been submitted 
and accepted by Consultant.

1.31 ACTIVITIES UPON COMPLETION OF COMMISSIONING

.1 When changes are made to baseline components or system settings established 
during Cx process, provide updated Cx form for affected item.

1.32 TRAINING

.1 In accordance with Section 01 79 00.13 � Demonstration and Training for Building 
Commissioning.

1.33 MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS

.1 Supply, deliver, and document maintenance materials, spare parts, and special tools 
as specified in Contract.

1.34 OCCUPANCY

.1 Cooperate fully with Consultant during stages of acceptance and occupancy of 
facility.

1.35 INSTALLED INSTRUMENTATION

.1 Use instruments installed under Contract for TAB and PV if:

.1 Accuracy complies with these Specifications.

.2 Calibration certificates have been deposited with Consultant.

.2 Calibrated EMCS sensors may be used to obtain performance data provided that 
sensor calibration has been completed and accepted.

1.36 PERFORMANCE VERIFICATION TOLERANCES

.1 Application tolerances:

.1 Specified range of acceptable deviations of measured values from specified 
values or specified design criteria. Except for special areas, to be within +/- 
10% of specified values.

.2 Instrument accuracy tolerances:

.1 To be of higher order of magnitude than equipment or system being tested.

.3 Measurement tolerances during verification:

.1 Unless otherwise specified actual values to be within +/- 2% of recorded 
values.
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1.37 OWNER'S PERFORMANCE TESTING

.1 Performance testing of equipment or system by Consultant will not relieve 
Contractor from compliance with specified start-up and testing procedures.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Description of overall structure of Cx Plan and roles and responsibilities of Cx 
team.

1.2 REFERENCES

.1 Acronyms:

.1 Cx - Commissioning.

.2 BMM - Building Management Manual.

.3 EMCS - Energy Monitoring and Control Systems.

.4 IST � Integrated Systems Testing

.5 MSDS - Material Safety Data Sheets.

.6 PI - Product Information.

.7 PV - Performance Verification.

.8 TAB - Testing, Adjusting and Balancing.

.9 WHMIS - Workplace Hazardous Materials Information System.

.2 Definitions:

.1 Bumping: short term start-up to prove ability to start and prove correct rotation.

.2 Deferred Cx - Cx activities delayed for reasons beyond Contractor's control due 
to lack of occupancy, weather conditions, need for heating/cooling loads.

.3 Term "Cx" in this section means "Commissioning".

.3 Reference Standards:

.1 American Water Works Association (AWWA).

.2 The American Society of Heating, Refrigerating and Air-Conditioning Engineers 
(ASHRAE):

.1 ASHRAE 202-2018, Standard 202 -2018 -- Commissioning Process for 
Buildings and Systems (ANSI Approved; IES Co-sponsored).

.3 Canadian Standards Association (CSA Group):

.1 CSA Z320-11 (R2021), Building Commissioning, Includes Update No. 
1(2011).

.4 National Fire Protection Association (NFPA):

.1 NFPA (Fire) 13, Standard for the Installation of Sprinkler Systems, 2022 
Edition.

.2 NFPA (Fire) 14, Standard for the installation of Standpipe and hose 
Systems, 2019 Edition

.3 NFPA (Fire) 20, Installation of Stationary Pumps for Fire Protection, 
2022 Edition.

.5 Underwriters' Laboratories of Canada (ULC):
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.1 ULC 1001-11, Standard for Integrated Systems Testing of Fire 
Protection and Life Safety Systems (CAN/ULC S1001-11).

1.3 GENERAL

.1 Provide a fully functional facility.

.1 Systems, equipment and components meet user's functional requirements 
before date of acceptance, and operate consistently at peak efficiencies and 
within specified energy budgets under normal loads.

.2 Facility user and O&M personnel have been fully trained in aspects of installed 
systems.

.3 Optimized life cycle costs.

.4 Complete documentation relating to installed equipment and systems.

.2 Use this Cx Plan as master planning document for Cx:

.1 Outlines organization, scheduling, allocation of resources, documentation, 
pertaining to implementation of Cx.

.2 Communicates responsibilities of team members involved in Cx Scheduling, 
documentation requirements, and verification procedures.

.3 Sets out deliverables relating to O&M, process and administration of Cx.

.4 Describes process of verification of how built Works meet Owner/Investor's 
requirements.

.5 Produces a complete functional system prior to issuance of Certificate of 
Occupancy.

.6 Management tool that sets out scope, standards, roles and responsibilities, 
expectations, deliverables, and provides:

.1 Overview of Cx.

.2 General description of elements that make up Cx Plan.

.3 Process and methodology for successful Cx.

1.4 DEVELOPMENT OF 100% CX PLAN

.1 Cx Plan to be 100% completed within 8 weeks of award of Contract to take into account:

.1 Approved Shop Drawings and product data.

.2 Approved changes to Contract.

.3 Contractor's Project schedule.

.4 Cx schedule.

.5 Contractor's, Sub-Contractor's, Suppliers' requirements.

.6 Project construction team's and Cx team's requirements.

.2 Submit completed Cx Plan to Consultant and obtain written approval.

1.5 REFINEMENT OF CX PLAN

.1 During construction phase, revise, refine and update Cx Plan to include:

.1 Changes resulting from Client program modifications.

.2 Approved design and construction changes.
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.2 Revise, refine and update every 6 months during construction phase. At each revision, 
indicate revision number and date.

.3 Submit each revised Cx Plan to Consultant for review and obtain written approval.

.4 Include testing parameters at full range of operating conditions and check responses of 
equipment and systems.

1.6 COMPOSITION, ROLES AND RESPONSIBILITIES OF CX TEAM

.1 Consultant to maintain overall responsibility for Project and is sole point of contact 
between members of commissioning team.

.2 Project Manager will select Cx Team consisting of following members:

.1 Design Quality Review Team: during construction, will conduct periodic site 
reviews to observe general progress.

.2 Quality Assurance Commissioning Manager: ensures Cx activities are carried 
out to ensure delivery of a fully operational Project including:

.1 Review of Cx documentation from operational perspective.

.2 Review for performance, reliability, durability of operation, accessibility, 
maintainability, operational efficiency under conditions of operation.

.3 Protection of health, safety and comfort of occupants and O&M 
personnel.

.4 Monitoring of Cx activities, training, development of Cx documentation.

.5 Work closely with members of Cx Team.

.3 Consultant is responsible for:

.1 Organizing Cx.

.2 Monitoring operations Cx activities.

.3 Witnessing, certifying accuracy of reported results.

.4 Witnessing and certifying TAB and other tests.

.5 Developing BMM.

.6 Ensuring implementation of final Cx Plan.

.7 Performing verification of performance of installed systems and 
equipment.

.8 Implementation of Training Plan.

.4 Construction Team: Contractor, Sub-Contractors, Suppliers and support 
disciplines, is responsible for construction/installation in accordance with 
Contract Documents, including:

.1 Testing.

.2 TAB.

.3 Performance of Cx activities.

.4 Delivery of training and Cx documentation.

.5 Assigning one person as point of contact with Consultant and Cx 
Manager for administrative and coordination purposes.
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.5 Contractor's Cx agent implements specified Cx activities including:

.1 Demonstrations.

.2 Training.

.3 Testing.

.4 Preparation, submission of test reports.

.6 Property Manager: represents lead role in Operation Phase and onwards and is 
responsible for:

.1 Receiving facility.

.2 Day-To-Day operation and maintenance of facility.

1.7 CX PARTICIPANTS

.1 Employ the following Cx participants to verify performance of equipment and systems:

.1 Installation Contractor/Subcontractor:

.1 Equipment and systems except as noted.

.2 Equipment manufacturer: equipment specified to be installed and started by 
manufacturer.

.1 To include performance verification.

.3 Specialist Subcontractor: equipment and systems supplied and installed by specialist 
Subcontractor.

.4 Specialist Cx agency:

.1 Possessing specialist qualifications and installations providing environments 
essential to client's program but are outside scope or expertise of Cx specialists 
on this Project.

.5 Client: responsible for intrusion and access security systems.

.6 Ensure that Cx participant:

.1 Could complete Work within scheduled time frame.

.2 Available for emergency and troubleshooting service during first year of 
occupancy by user for adjustments and modifications outside responsibility of 
O&M personnel, including:

.1 Modify ventilation rates to meet changes in off-gassing.

.2 Changes to heating or cooling loads beyond scope of EMCS.

.3 Changes to EMCS control strategies beyond level of training provided to 
O&M personnel.

.4 Redistribution of electrical services.

.5 Modifications of fire alarm systems.

.6 Modifications to voice communications systems.

.7 Provide names of participants to Consultant and details of instruments and procedures 
to be followed for Cx 3 months prior to starting date of Cx for review and approval.
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1.8 EXTENT OF CX

.1 Commission mechanical systems and associated equipment:

.1 Plumbing systems:

.1 Domestic CWS and HWS.

.2 Regular sanitary waste systems.

.2 HVAC and exhaust systems:

.1 HVAC systems 

.2 General exhaust systems 

.3 Exhaust systems and related systems 

.4 Smoke control systems installed is Contract.

.3 Fire and life safety systems:

.1 Wet pipe sprinkler systems.

.2 Dry pipe sprinkler systems.

.3 Standpipe and hose systems.

.4 Total flooding fire extinguishing systems.

.5 Fire extinguishers.

.6 Integrated Systems Testing (IST) of fire protection and life safety 
systems.

.4 IAQ environmental control systems:

.1 Indoor air quality (IAQ) in areas 

.2 Commission electrical systems and equipment:

.1 High voltage:

.1 High voltage switch gear and transformation equipment.

.2 High voltage distribution systems.

.2 Low voltage below 750 V:

.1 Low voltage equipment.

.2 Low voltage distribution systems.

.3 Electronic data and communications information systems.

.3 Emergency power generation systems:

.1 Generators.

.2 Fuel systems.

.3 Transfer switchgear and controllers.

.4 Uninterruptible power systems.

.4 Lighting systems:

.1 Lighting equipment.

.2 Distribution systems.

.3 Emergency lighting systems, including battery packs.

.4 Fire exit emergency signage.

.5 Fire alarm systems, equipment:

.1 Annunciators.

.2 Control panels.
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.3 Fire alarm battery banks.

.6 Other systems and equipment:

.1 Intrusion and access security and safety systems

.2 Lightning protection systems.

.3 Watchman's tour system.

1.9 DELIVERABLES RELATING TO O&M PERSPECTIVES

.1 General requirements:

.1 Compile English documentation.

.2 Documentation to be computer-compatible format ready for inputting for data 
management.

.2 Provide deliverables:

.1 Warranties.

.2 Project record documentation.

.3 Inventory of spare parts, special tools and maintenance materials.

.4 Maintenance Management System (MMS) identification system used.

.5 WHMIS information.

.6 MSDS data sheets.

.7 Electrical Panel inventory containing detailed inventory of electrical circuitry for 
each panel board. Duplicate of inventory inside each panel.

1.10 DELIVERABLES RELATING TO THE CX PROCESS

.1 General:

.1 Start-up, testing and Cx requirements, conditions for acceptance and 
Specifications form part of relevant technical sections of these Specifications.

.2 Definitions:

.1 Cx as used in this Section includes:

.1 Cx of components, equipment, systems, subsystems, and integrated 
systems.

.2 Factory inspections and performance verification tests.

.3 Deliverables: provide:

.1 Cx Specifications.

.2 Startup, pre-Cx activities and documentation for systems, and equipment.

.3 Completed installation checklists (ICL).

.4 Completed product information (PI) report forms.

.5 Completed performance verification (PV) report forms.

.6 Results of Performance Verification Tests and Inspections.

.7 Description of Cx activities and documentation.

.8 Description of Cx of integrated systems and documentation.

.9 Training Plans.



PG Tourism Office Section 01 91 13.13
Prince George, British Columbia COMMISSIONING (CX) PLAN
Project Number: 2023-047 Page 7 of 12

.10 Cx Reports.

.11 Prescribed activities during warranty period.

.4 Consultant to witness and certify tests and reports of results provided to Consultant.

.5 Consultant to participate.

1.11 PRE-CX ACTIVITIES AND RELATED DOCUMENTATION

.1 Items listed in this Cx Plan include the following:

.1 Pre-Start-Up inspections: by Consultant prior to permission to start up and 
rectification of deficiencies to Consultant's satisfaction.

.2 Consultant to use approved check lists.

.3 Consultant will monitor some of these pre-start-up inspections.

.4 Include completed documentation with Cx report.

.5 Conduct pre-start-up tests: conduct pressure, static, flushing, cleaning, and 
"bumping" during construction as specified in technical sections. To be 
witnessed and certified by Consultant and does not form part of Cx 
Specifications.

.6 Consultant will monitor some of these inspections and tests.

.7 Include completed documentation in Cx report.

.2 Pre-Cx activities - MECHANICAL:

.1 Plumbing systems:

.1 "Bump" each item of equipment in its "stand-alone" mode.

.2 Complete pre-start-up checks and complete relevant documentation.

.3 After equipment has been started, test related systems in conjunction 
with control systems on a system-by-system basis.

.2 HVAC equipment and systems:

.1 "Bump" each item of equipment in its "stand-alone" mode.

.2 At this time, complete pre-start-up checks and complete relevant 
documentation.

.3 After equipment has been started, test related systems in conjunction 
with control systems on a system-by-system basis.

.4 Perform TAB on systems. TAB reports to be approved by Consultant.

.3 Pre-Cx activities - LIFE SAFETY SYSTEMS

.1 Reports of test results to be witnessed and certified by Consultant before 
verification.

.4 Pre-Cx activities - ELECTRICAL:

.1 High voltage distribution systems over 750 V:

.2 Low voltage distribution systems under 750 V:

.1 Requires independent testing agency to perform pre- energization and 
post-energization tests.
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.3 Emergency power generation systems

.1 Transfer switches: test by simulating loss of power.  Verify availability of 
power at equipment requiring same.

.2 Uninterruptible power systems: test under full and partial load 
conditions.

.4 Lighting systems: 

.1 Emergency lighting systems:

.1 Tests to include verification of lighting levels and coverage, 
initially by disrupting normal power.

.5 Fire alarm systems: test after other safety and security systems are completed. 
Testing to include a complete verification in accordance with ULC requirements. 
Consultant has witnessed and certified report, demonstrate devices and zones 
to Consultant.

.6 Low voltage systems: these include:

.1 Clock, communications, low voltage lighting control systems and data 
communications systems.

.2 Special systems such as Simultaneous Translation systems, MPs Call 
systems, Messenger Call systems, Division Bell systems.

.7 Security, surveillance and intrusion alarm systems: to include verification by 
RCMP, and Consultant.

.8 Lightning protection systems.

.9 Watchman's tour systems.

1.12 START-UP

.1 Start up components, equipment and systems.

.2 Equipment manufacturer, Supplier, installing specialist Sub-Contractor, as appropriate, 
to start-up, under Contractor's direction.

.3 Consultant to monitor [some][all] of these start-up activities.

.1 Rectify start-up deficiencies to satisfaction of Consultant.

.4 Performance Verification (PV):

.1 Approved Cx Agent to perform.

.1 Repeat when necessary until results are acceptable to Consultant.

.2 Use procedures modified generic procedures to suit Project requirements.

.3 Consultant to witness and certify reported results using approved PI and PV 
forms.

.4 Consultant to approve completed PV reports and provide to Consultant.

.5 Consultant reserves right to verify up to 30% of reported results at random.

.6 Failure of randomly selected item shall result in rejection of PV report or report 
of system startup and testing.
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1.13 CX ACTIVITIES AND RELATED DOCUMENTATION

.1 Perform Cx by specified Cx agency using procedures developed by Consultant and 
approved by Consultant.

.2 Consultant to monitor Cx activities.

.3 Upon satisfactory completion, Cx agency performing tests to prepare Cx Report using 
approved PV forms.

.4 Consultant to witness, certify reported results of, Cx activities and forward to Consultant.

.5 Consultant reserves right to verify a percentage of reported results at no cost to 
Contract.

1.14 CX OF INTEGRATED SYSTEMS AND RELATED DOCUMENTATION

.1 Cx of integrated systems shall be implemented to bring systems from a state of 
individual substantial completion to full dynamic operation. During the testing process, 
unexpected, conflicting and incorrect system operations shall be identified, recorded and 
corrected. The completion of testing shall result in expected and reliable functioning of 
all complementary systems, in all modes and demand loading.

.2 Cx to be performed by specified Cx specialist, using procedures developed by 
Consultant and approved by Consultant.

.3 Tests to be witnessed by Consultant and documented on approved report forms.

.4 Upon satisfactory completion, Cx specialist to prepare Cx Report, to be certified by 
Consultant and submitted to Consultant for review.

.5 Consultant reserves right to verify percentage of reported results.

.6 Integrated systems to include:

.1 HVAC and associated systems forming part of integrated HVAC systems

.2 Smoke control systems 

.3 Indoor air quality

.4 Fire alarm systems 

.5 Fire pumps and controllers

.6 Fire protection and life safety systems

.7 Voice communications systems.

.8 Emergency power generator

.9 Transfer switch and controllers

.10 Emergency lighting systems

.7 Identification:

.1 In later stages of Cx, before hand-over and acceptance Consultant, Contractor, 
Project Manager and Cx Manager to co-operate to complete 
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inventory data sheets and provide assistance to Owner in full implementation of 
MMS identification system of components, equipment, sub-systems, systems.

1.15 INSTALLATION CHECK LISTS (ICL)

.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and 
Product Information (PI) / Performance Verification (PV) Forms.

1.16 PRODUCT INFORMATION (PI) REPORT FORMS

.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and 
Product Information (PI) / Performance Verification (PV) Forms.

1.17 PERFORMANCE VERIFICATION (PV) REPORT

.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and 
Product Information (PI) / Performance Verification (PV) Forms.

1.18 DELIVERABLES RELATING TO ADMINISTRATION OF CX

.1 General:

.1 Because of risk assessment, complete Cx of occupancy, weather and seasonal-
sensitive equipment and systems in these areas before building is occupied.

1.19 CX SCHEDULES

.1 Prepare detailed critical path Cx Schedule and submit to Consultant for review and 
approval same time as Project Construction Schedule. Include:

.1 Milestones, testing, documentation, training and Cx activities of components, 
equipment, subsystems, systems and integrated systems, including:

.1 Design criteria, design intents.

.2 Pre-TAB review: 28 days after Contract award, and before construction 
starts.

.3 Cx agents' credentials: 60 days before start of Cx.

.4 Cx procedures: 3 months after award of Contract.

.5 Cx Report format: 3 months after Contract award.

.6 Discussion of heating/cooling loads for Cx: 3 months before start-up.

.7 Submission of list of instrumentation with relevant certificates: 21 days 
before start of Cx.

.8 Notification of intention to start TAB: 21 days before start of TAB.

.9 TAB:  after successful start-up, correction of deficiencies and verification 
of normal and safe operation.

.10 Notification of intention to start Cx: 14 days before start of Cx.

.11 Notification of intention to start Cx of integrated systems: after Cx of 
related systems is completed 14 days before start of integrated system 
Cx.
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.12 Identification of deferred Cx.

.13 Implementation of training plans.

.14 Cx of smoke management/control systems: after Cx of related systems 
is completed and 7 days before proposed date of Cx these systems.

.15 Cx stair shaft pressurization systems:  [before issuance of occupancy 
certificate] [at same time as emergency evacuation exercises].

.16 Cx reports:  immediately upon successful completion of Cx.

.17 Emergency evacuation exercises: after 80% occupancy [and at same 
time as Cx of stair shaft pressurization systems].

.2 Detailed training schedule to demonstrate no conflicts with testing, completion of 
Project and hand-over to Property Manager.

.3 6 months in Cx schedule for verification of performance in all seasons and wear 
conditions.

.2 After approval, incorporate Cx Schedule into Construction Schedule.

.3 Consultant, Contractor, Contractor's Cx agent, and Consultant will monitor progress of 
Cx against this schedule.

1.20 CX REPORTS

.1 Submit reports of tests, witnessed and certified by Consultant to Consultant who will 
verify reported results.

.2 Include completed and certified PV reports in properly formatted Cx Reports.

.3 Before reports are accepted, reported results to be subject to verification by Consultant.

1.21 ACTIVITIES DURING WARRANTY PERIOD

.1 Cx activities must be completed before issuance of Interim Certificate, it is anticipated 
that certain Cx activities may be necessary during Warranty Period, including:

.1 Fine tuning of HVAC systems.

.2 Adjustment of ventilation rates to promote good indoor air quality and reduce 
deleterious effects of VOCs generated by off-gassing from construction 
materials and furnishings.

.3 Full-scale emergency evacuation exercises.

1.22 TESTS TO BE PERFORMED BY OWNER/USER

.1 None is anticipated on this Project.

1.23 TRAINING PLANS

.1 Refer to Section 01 79 00.13 - Commissioning � Training.
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1.24 FINAL SETTINGS

.1 Upon completion of Cx to satisfaction of Consultant lock control devices in their final 
positions, indelibly mark settings marked and include in Cx Reports.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 RESOLUTION LOG

.1 Provide resolution log in accordance with CSA Z320.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Commissioning forms to be completed for equipment, system and 
integrated system.

1.2 INSTALLATION/START-UP CHECK LISTS

.1 Include the following data:

.1 Product manufacturer's installation instructions and recommended 
checks.

.2 Special procedures as specified in relevant technical Sections.

.3 Items considered good installation and engineering industry practices 
deemed appropriate for proper and efficient operation.

.2 Equipment manufacturer's installation/start-up check lists are acceptable for use. 
As deemed necessary by Consultant supplemental additional data lists will be 
required for specific Project conditions.

.3 Use check lists for equipment installation. Document check list verifying checks 
have been made, indicate deficiencies and corrective action taken.

.4 Installer to sign check lists upon completion, certifying stated checks and 
inspections have been performed. Return completed check lists to Consultant. 
Check lists will be required during Commissioning and will be included in Building 
Maintenance Manual (BMM) at completion of Project.

.5 Use of check lists will not be considered part of commissioning process but will 
be stringently used for equipment pre-start and start-up procedures.

1.3 PRODUCT INFORMATION (PI) REPORT FORMS

.1 Product Information (PI) forms compiles gathered data on items of equipment  
produced by equipment manufacturer, includes nameplate information, parts list, 
operating instructions, maintenance guidelines and pertinent technical data and 
recommended checks that is necessary to prepare for start-up and functional 
testing and used during operation and maintenance of equipment. This 
documentation is included in the BMM at completion of Work.

.2 Prior to Performance Verification (PV) of systems complete items on PI forms 
related to systems and obtain Consultant's approval.

1.4 PERFORMANCE VERIFICATION (PV) FORMS

.1 PV forms to be used for checks, running dynamic tests and adjustments carried 
out on equipment and systems to ensure correct operation, efficiently and 
function independently and interactively with other systems as intended with 
Project requirements.
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.2 PV report forms include those developed by Contractor records measured data 
and readings taken during functional testing and Performance Verification 
procedures.

.3 Prior to PV of integrated system, complete PV forms of related systems and 
obtain Consultant's approval.

1.5 SAMPLES OF COMMISSIONING FORMS

.1 Consultant will develop and provide to Contractor required Project-specific 
Commissioning forms in electronic format complete with Specification data.

.2 Revise items on Commissioning forms to suit Project requirements.

.3 Samples of Commissioning forms and a complete index of produced to date will 
be attached to this Section.

1.6 CHANGES AND DEVELOPMENT OF NEW REPORT FORMS

.1 When additional forms are required, but are not available from Consultant 
develop appropriate verification forms and submit to Consultant for approval prior 
to use.

.1 Additional commissioning forms to be in same format as provided by 
Consultant.

1.7 COMMISSIONING FORMS

.1 Use Commissioning forms to verify installation and record performance when 
starting equipment and systems.

.2 Strategy for Use:

.1 Consultant provides Contractor Project-specific Commissioning forms 
with Specification data included.

.2 Contractor will provide required Shop Drawings information and verify 
correct installation and operation of items indicated on these forms.

.3 Confirm operation as per design criteria and intent.

.4 Identify variances between design and operation and reasons for 
variances.

.5 Verify operation in specified normal and emergency modes and under 
specified load conditions.

.6 Record analytical and substantiating data.

.7 Verify reported results.

.8 Form to bear signatures of recording technician and reviewed and signed 
off by Consultant.

.9 Submit immediately after tests are performed.

.10 Reported results in true measured SI unit values.

.11 Provide Consultant with originals of completed forms.

.12 Maintain copy on site during start-up, testing and commissioning period.



PG Tourism Office Section 01 91 13.16
Prince George, British Columbia COMMISSIONING FORMS
Project Number: 2023-047 Page 3 of 4

.13 Forms to be both hard copy and electronic format with typed written 
results in Building Management Manual.

1.8 LANGUAGE

.1 To suit the language profile of the awarded Contract.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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(APPENDIX A) - Example
COMMISSIONING

Integrated Systems Testing of Fire Protection and Life Safety Systems

  on behalf of

Name of Company or Person Performing Integrated Systems Testing 
(INTEGRATED TESTING COORDINATOR)
  has developed

Name of Building Owner or Designer/Design Engineer

and implemented the integrated testing plan at:

Address of Installation (Municipality)

This test was carried out as required by the British Columbia Building Code Current Edition, 
and in accordance with the appropriate standard noted below.

  hereby confirms 
that

Name of Company or Person Performing Integrated Systems Testing

on , the integrated testing was performed in accordance with integrated

Month/Day/Year

testing plan to ensure proper operation & inter-relationship between the systems per original

design prepared by  

Name of Designer

And subsequently updated to �As-Built� status by:  

Name of Contractor

The integrated testing was performed on and proper operation and

Month/Day/Year

inter-relationship between the systems found to be fully operational in accordance with:

1. The British Columbia Building Code -Current Edition, and

2. CAN/ULC S1001-11 Standard for Integrated Systems Testing of Fire Protection 
and Life Safety Systems.

Note: Interconnection between the following integrated systems was subject to the test:

[ ] fire alarm systems,
[ ] sprinkler & standpipes systems, 
[ ] fire pumps
[ ] electromagnetic locks,
[ ] door hold-open devices, 
[ ] kitchen fire suppression

[ ] elevator recalls,
[  ] emergency power, 
[ ] emergency lighting,
[ ] smoke and fire shutters and dampers,
[ ] smoke control, ventilation, pressurization, 
[ ] other

Name of Company or Person Performing Integrated Systems Testing Signature or Person Responsible for Test

Note: Modifications to the integrated system after will invalidate this Certificate.

Month/Day/Year

Signature of Person Assuming Responsibility for Test
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Removal of existing construction necessary to permit installation or 
performance of other Work and fitting and repairing work required to 
restore surfaces to original conditions after installation of other Work.

.2 Related Requirements:

.1 Section 02 41 20 � Selective Interior Demolition

.2 Section 09 21 16 � Gypsum Board Assemblies

1.2 REFERENCES

.1 Definitions:

.1 Cutting: Removal of existing construction necessary to permit installation 
or performance of other Work.

.2 Patching: Fitting and repair work required to restore surfaces to original 
conditions after installation of other Work.

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Cutting and Patching Proposal: Submit a proposal describing procedures at least 
10 days before the time cutting and patching will be performed, requesting 
approval to proceed. Include the following information:

.1 Extent: Describe cutting and patching, show how they will be performed, 
and indicate why they cannot be avoided.

.2 Changes to Existing Construction: Describe anticipated results. Include 
changes to structural elements and operating components as well as 
changes in building's appearance and other significant visual elements.

.3 Products: List products to be used and firms or entities that will perform 
the Work.

.4 Dates: Indicate when cutting and patching will be performed.

.5 Utilities: List utilities that cutting and patching procedures will disturb or 
affect. List utilities that will be relocated and those that will be temporarily 
out of service. Indicate how long service will be disrupted.

.6 Structural Elements: Where cutting and patching involve adding 
reinforcement to structural elements, submit details and engineering 
calculations showing integration of reinforcement with original structure to 
the Consultant prior to making cuts or modifications.

.7 Consultant's Acceptance: Obtain acceptance of cutting and patching 
proposal before cutting and patching. Review and acceptance of cutting 
and patching proposal does not waive right to later require removal and 
replacement of unsatisfactory work.
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1.4 QUALITY ASSURANCE

.1 Structural Elements: Do not cut and patch structural elements in a manner that 
could change their load carrying capacity or load deflection ratio.

.2 Operational Elements: Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as 
intended or that results in increased maintenance or decreased operational life or 
safety, including but not limited to the following:

.1 Primary operational systems and equipment.

.2 Air or smoke barriers.

.3 Fire protection systems.

.4 Control systems.

.5 Communication systems.

.6 Electrical wiring systems.

.3 Miscellaneous Elements: Do not cut and patch the following elements or related 
components in a manner that could change their load carrying capacity, that 
results in reducing their capacity to perform as intended, or that results in 
increased maintenance or decreased operational life or safety, including but not 
limited to the following:

.1 Water, moisture, or vapour barriers.

.2 Membranes and flashings.

.3 Exterior curtain wall construction.

.4 Equipment supports.

.5 Piping, ductwork, vessels, and equipment.

.6 Noise and vibration control elements and systems.

.4 Visual Requirements: Do not cut and patch construction in a manner that results 
in visual evidence of cutting and patching. Do not cut and patch construction 
exposed on the exterior or in occupied spaces in a manner that would, in 
Consultant's opinion, reduce the building's aesthetic qualities. Remove and 
replace construction that has been cut and patched in a visually unsatisfactory 
manner. If possible, retain original Installer or fabricator to cut and patch exposed 
Work listed below. If it is impossible to engage original Installer or fabricator, 
engage another recognized, experienced, and specialized firm, including but not 
limited to the following:

.1 Processed concrete finishes.

.2 Masonry.

.3 Ornamental metal.

.4 Firestopping and smokeseals.

.5 Finished flooring.

.6 Finished coatings.

.7 Wall covering.

.8 HVAC enclosures, cabinets, or covers.

.5 Cutting and Patching Conference: Before proceeding, meet at Project site with 
parties involved in cutting and patching, including mechanical and electrical 
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trades. Review areas of potential interference and conflict. Coordinate 
procedures and resolve potential conflicts before proceeding.

.6 Should material resembling spray or trowel-applied asbestos or other designated 
substance listed as hazardous as defined in the Hazardous Product Act be 
encountered, stop work, take preventative measures, and notify Consultant and 
Owner immediately.

1.5 WARRANTY

.1 Existing Warranties: Remove, replace, patch, and repair materials and surfaces 
cut or damaged during cutting and patching operations, by methods and with 
materials so as not to void existing warranties.

Part 2 Products

2.1 MATERIALS

.1 General: Comply with requirements specified in other Sections of these 
Specifications.

.2 Existing Materials: Use materials identical to existing materials. For exposed 
surfaces, use materials that visually match existing adjacent surfaces to the 
fullest extent possible:

.1 If identical materials are unavailable or cannot be used, use materials 
that, when installed, will match the visual and functional performance of 
existing materials.

Part 3 Execution

3.1 EXAMINATION

.1 Examine surfaces to be cut and patched and conditions under which cutting and 
patching are to be performed and in accordance with Delegated Design 
Requirements:

.1 Provide X-ray or other approved methods to determine locations of 
existing services and reinforcing in existing concrete slabs and block 
walls before cutting and renovations.  Advise Consultant of findings 
before proceeding with the Work and revise penetration locations as 
required and directed by Consultant.  Existing concrete slab thickness is 
to be confirmed by Contractor.

.2 Compatibility: Before patching, verify compatibility with and suitability of 
substrates, including compatibility with existing finishes or primers.

.3 Proceed with installation only after unsafe or unsatisfactory conditions 
have been corrected.

3.2 PREPARATION

.1 Temporary Support: Provide temporary support of Work to be cut.
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.2 Protection: Protect existing construction during cutting and patching to prevent 
damage. Provide protection from adverse weather conditions for portions of 
Project that might be exposed during cutting and patching operations.

.3 Adjoining Areas: Avoid interference with use of adjoining areas or interruption of 
free passage to adjoining areas.

.4 Existing Services: Where existing services are required to be removed, 
relocated, or abandoned, bypass such services before cutting to minimize 
interruption of services to occupied areas.

3.3 PERFORMANCE

.1 General: Employ skilled workers to perform cutting and patching. Proceed with 
cutting and patching at the earliest feasible time, and complete without delay:

.1 Cut existing construction to provide for installation of other components or 
performance of other construction, and subsequently patch as required to 
restore surfaces to their original condition.

.2 Cutting: Cut existing construction by sawing, drilling, breaking, chipping, grinding, 
and similar operations, using methods least likely to damage elements retained 
or adjoining construction. If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations:

.1 In general, use hand or small power tools designed for sawing and 
grinding, not hammering and chopping. Cut holes and slots as small as 
possible, neatly to size required, and with minimum disturbance of 
adjacent surfaces. Temporarily cover openings when not in use.

.2 Existing Finished Surfaces: Cut or drill from the exposed or finished side 
into concealed surfaces.

.3 Concrete or Masonry: Cut using a cutting machine, such as an abrasive 
saw or a diamond core drill.

.4 Mechanical and Electrical Services: Cut off pipe or conduit in walls or 
partitions to be removed. Cap, valve, or plug and seal remaining portion 
of pipe or conduit to prevent entrance of moisture or other foreign matter 
after cutting.

.5 Proceed with patching after construction operations requiring cutting are 
complete.

.3 Patching: Patch construction by filling, repairing, refinishing, closing up, and 
similar operations following performance of other Work. Patch with durable 
seams that are as invisible as possible. Provide materials and comply with 
installation requirements specified in other Sections of these Specifications:

.1 Inspection: Where feasible, test and inspect patched areas after 
completion to demonstrate integrity of installation.

.2 Exposed Finishes: Restore exposed finishes of patched areas and extend 
finish restoration into retained adjoining construction in a manner that will 
eliminate evidence of patching and refinishing.

.3 Floors and Walls: Where walls or partitions that are removed extend from 
one finished area into another, patch and repair floor and wall surfaces in 
the new space. Provide an even surface of uniform finish, colour, texture, 
and appearance. Remove existing floor and wall coverings and replace 
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with new materials, if necessary, to achieve uniform colour and 
appearance.

.4 Where patching occurs in a painted surface, apply primer and 
intermediate paint coats over the patch and apply final paint coat over 
entire unbroken surface containing the patch. Provide additional coats 
until patch blends with adjacent surfaces.

.5 Ceilings: Patch, repair, or re-hang existing ceilings as necessary to 
provide an even plane surface of uniform appearance.

.6 Maintain existing fire ratings as required.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 This Section includes, but not limited to, the following:

.1 Demolition, removal completely from site, and disposal of all identified 
components, materials, equipment and debris.

.2 Selective demolition to allow new walls, bulkheads, ceilings and other 
materials to meet existing construction as indicated.

.3 Repair procedures for selective demolition operations.

.2 This Section does not include the following:

.1 Removal of hazardous materials or asbestos abatement.

.2 Demolition of exterior building components or structural elements.

.3 Mechanical or electrical equipment, except as required to make minor 
modifications to allow the work to be completed.

.3 Related Requirements:

.1 Section 01 74 21 � Waste Management and Disposal

.2 Section 09 21 16 � Gypsum Board Assemblies

.3 Section 09 65 00 � Resilient Flooring

.4 Section 09 68 00 � Carpeting

.5 Division 20 � Mechanical

.6 Division 26 � Electrical

1.2 REFERENCES

.1 Definitions:

.1 Demolish: Detach items from existing construction and legally dispose of 
them off site, unless indicated to be removed and salvaged or removed 
and reinstalled.

.2 Remove and Salvage: Detach items from existing construction and 
deliver them to Owner.

.3 Remove and Reinstall: Detach items from existing construction, prepare 
them for reuse, and reinstall them where indicated.

.4 Existing to Remain: Existing items of construction that are not to be 
removed and that are not otherwise indicated to be removed, removed 
and salvaged, or removed and reinstalled.

.2 Reference Standards:

.1 American Society of Safety Professionals (ASSP):

.1 ASSP A10.8-2019, Scaffolding Safety Requirements.

.2 American Society for Testing and Materials International (ASTM):

.1 ASTM C475/C475M-17(2022), Standard Specification for Joint 

Compound and Joint Tape for Finishing Gypsum Board.

.3 Department of Justice Canada (Jus):

.1 Motor Vehicle Safety Act (MVSA), 1993, c.16.
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.2 Hazardous Products Act (R.S.C), 1985, c.H-3

.3 Hazardous Materials Information Review Act, 1985, c.24.

.4 Canadian Standards Association (CSA Group):

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

.5 National Fire Protection Association (NFPA):

.1 NFPA (Fire) 241, Standard for Safeguarding Construction, 
Alteration, and Demolition Operations, 2022 Edition.

.6 Provincial Legislation:

.1 Legislation specific to Authority Having Jurisdiction for work 
governed by this Section.

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Pre-Demolition Meeting: Conduct a pre-demolition meeting at Project site in 
accordance with requirements listed in Section 01 31 19 � Project Meetings, to 
confirm extent of salvaged and demolished materials; and to review Contractor�s 
demolition plan prepared by a professional engineer.

.2 Coordination: 

.1 Coordinate selective demolition work so that work of this Section adheres 
to aesthetic criteria established by the Drawings and specified dimensions 
with all elements in planes as drawn, maintaining their relationships with 
all other building elements.

.2 Coordinate with Owner's building manager and other tenants ongoing site 
operations, and limit the number of interruptions during regular business 
hours.

.3 Coordination for shutoff, capping, and continuation of utility services.

1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit in accordance with Section 01 33 00 � Submittal Procedures.

.2 Qualification Data: For firms and persons specified below to demonstrate their 
capabilities and experience. Include lists of completed projects with project 
names and addresses and other information specified.

.3 Proposed Dust-Control and Noise-Control Measures: Submit statement or 
drawing that indicates the measures proposed for use, proposed locations, and 
proposed time frame for their operation. Owner reserves the right to make 
modifications where proposed methods interfere with the Owner�s ongoing 
operations.

.4 Inventory: Submit a list of items that have been removed and salvaged after 
selective demolition is complete.

.5 Pre-demolition Digital Photographs or Video: Submit photographs or video 
indicating existing conditions of adjoining construction and site improvements 
prior to starting Work. Include finish surfaces that may be misconstrued as 
damage caused by selective demolition operations.
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1.5 QUALITY ASSURANCE

.1 Regulatory Requirements: Perform work as follows; use most restrictive 
requirements where differences occur between the municipal, provincial and 
federal jurisdictions:

.1 Provincial and Federal Requirements: Perform work in accordance with 
governing environmental notification requirements and regulations of the 
Authority Having Jurisdiction.

.2 Municipal Requirements: Perform hauling and disposal operations in 
accordance with regulations of Authority Having Jurisdiction.

.2 Demolition Firm Qualifications: An experienced firm that has specialized in 
demolition work similar in material and extent to that indicated for this Project:

.1 Conform to the Workers Compensation Act and the Occupational Health 
and Safety Regulations (WorkSafeBC) under the Act.

.2 Conform to City of Prince George bylaws and regulations governing this 
type of work.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Except where otherwise specified, all materials indicated or specified to be 
permanently removed from the Place of the Work shall become Contractor's 
property. Maximize to the fullest extent possible, salvage, and recycling of such 
materials, consistent with proper economy and expeditious performance of the 
Work.

.2 To reduce the quantity of material otherwise destined for disposal at a landfill, the 
Contractor is encouraged to consider utilizing the services of businesses and 
non-profit organizations that specialize in salvage and recycling of used building 
materials, but does so at his own option and risk.

.3 A current listing of recyclers specializing in specific categories of materials may 
be obtained during normal office hours from:

RCBC
Recycling Council of British Columbia
Recycling Hotline
Lower Mainland: 604-732-9253 
British Columbia Toll Free: 1-800-667-4231
Email: hotline@rcbc.ca
Website: www.rcbc.ca

.4 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.7 SITE CONDITIONS

.1 Visit and examine the site and note all characteristics and irregularities affecting 
the work of this Section.

.2 Owner will occupy portions of building immediately adjacent to selective 
demolition area:
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.1 Conduct selective demolition so that Owner's operations will not be 
disrupted.

.2 Provide not less than 72 hours notice to Owner of activities that will affect 
Owner's operations.

.3 Maintain access to existing walkways, corridors, and other adjacent occupied or 
used facilities:

.1 Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from authorities having jurisdiction.

.4 Should material resembling spray or trowel-applied asbestos or other designated 
substance listed as hazardous as defined in the Hazardous Product Act be 
encountered, stop work, take preventative measures, and notify Consultant and 
Owner immediately.

Part 2 Products

2.1 TEMPORARY SUPPORT STRUCTURES

.1 Design temporary support structures required for demolition work and 
underpinning and other foundation supports necessary for the project using a 
qualified professional engineer registered or licensed in province of the Work.

2.2 DEBRIS

.1 Make all arrangements for transport and disposal of all demolished materials 
from the site.

2.3 EQUIPMENT

.1 Provide all equipment required for safe and proper demolition of the building.

2.4 REPAIR MATERIALS

.1 Use repair materials identical to existing materials:

.1 If identical materials are unavailable or cannot be used for exposed 
surfaces, use materials that visually match existing adjacent surfaces to 
the fullest extent possible.

.2 Use material whose installed performance equals or surpasses that of 
existing materials.

.3 Comply with material and installation requirements specified in individual 
Specification Sections.

.2 Floor Patching and Levelling Compounds: Cement based, trowelable, 
self-levelling compounds compatible with specified floor finishes. Gypsum based 
products are not acceptable for work of this Section.

.3 Gypsum Board Patching Compounds: Joint compound to ASTM C475/C475M, 
bedding and finishing types thinned to provide skim coat consistency to patch 
and prepare existing gypsum board walls ready for new finishes in accordance 
with Section 09 21 16 � Gypsum Board Assemblies.

.4 Hoarding and Dust Screens: Refer to Section 01 56 00 �Temporary Barriers and 
Enclosures for stud framing and gypsum board sheathing materials.
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2.5 EXISTING MATERIALS

.1 Items to be retained for re-use in new construction include, but are not limited to, 
items indicated on Drawings.

.1 Confirm with Consultant any materials that appear to be in re-usable 
condition prior to disposal.

.2 Confirm with Consultant any materials scheduled for re-use that are not in 
re-usable condition prior to installation.

Part 3 Execution

3.1 EXAMINATION

.1 Inspect building with Consultant and verify extent and location of items 
designated for removal, disposal, alternative disposal, recycling, salvage and 
items to remain.

.2 Locate and protect utilities. Verify that utilities have been disconnected and 
capped as required.

.3 Inventory and record the condition of items to be removed and reinstalled and 
items to be removed and salvaged.

.4 Notify the Consultant where existing mechanical, electrical, or structural elements 
conflict with intended function or design:

.1 Investigate and measure the nature and extent of conflict and submit a 
written report to Consultant.

.2 Consultant will issue additional instructions or revise drawings as required 
to correct conflict.

.5 Perform surveys as the Work progresses to detect hazards resulting from 
selective demolition activities.

3.2 PREPARATION

.1 Identify and mark all equipment and materials identified to be retained by Owner 
or to be re-used in subsequent construction. Separate and store items to be 
retained in an area away from area of demolition and protect from accidental 
disposal.

.2 Post warning signs on electrical lines and equipment that must remain energized 
to serve other areas during period of demolition.

.3 Confirm that all electrical and telephone service lines entering building are not 
disconnected.

.4 Do not disrupt active or energized utilities crossing the demolition site.

.5 Provide and maintain barricades, warning signs, protection for workmen and the 
public during the full extent of the Work. Read drawings carefully to ascertain 
extent of protection required.

.6 Mark all materials required to be re-used, store in a safe place until ready for re-
installation.
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.7 Adjust all junction boxes, receptacles and switch boxes flush with new wall 
construction where additional layers to existing construction are indicated.

.8 Protection of In-Place Conditions

.1 Take precautions to guard against damage to adjacent work.  Be liable for 
any damage or injury caused.

.2 Cease operations and notify Consultant if safety or any adjacent work 
appears to be endangered.  Do not resume operations until reviewed with 
Consultant.

.3 Ensure safe passage of building occupants around and through area of 
demolition.

.4 Keep noise, dust, and inconvenience to occupants to minimum.

.5 Protect building systems, services and equipment.

.6 Provide temporary dust screens, covers, railings, supports and other 
protection as required.

.7 Provide and maintain fire prevention equipment and alarms accessible 
during demolition.

.8 Do Work in accordance with 01 35 29 � Health and Safety Requirements.

.9 Utility Services

.1 Coordinate existing services indicated to remain and protect them against 
damage during selective demolition operations.

.2 Locate, identify, disconnect, and seal or cap off indicated utilities serving 
areas to be selectively demolished.

.1 Arrange to shut off affected utilities with utility companies.

.2 If utility services are required to be removed, relocated, or 
abandoned, before proceeding with selective demolition provide 
temporary utilities that bypass area of selective demolition and 
that maintain continuity of service to other parts of building.

.3 Cut off pipe or conduit in walls or partitions to be removed. Cap, 
valve, or plug and seal remaining portion of pipe or conduit after 
bypassing.

.4 Cut off pipe or conduit to a minimum of 25 mm below slab, and 
remove concrete mound.

.3 Coordinate with mechanical and electrical sections for shutting off, 
disconnecting, removing, and sealing or capping utilities.

.4 Do not start selective demolition work until utility disconnecting and 
sealing have been completed and verified in writing.

3.3 CONCRETE SLAB REINFORCING

.1 Locate location of reinforcing steel in concrete slabs prior to cutting or coring 
using non-destructive, non-ionizing radio frequency locators.

.2 Core concrete slabs to avoid reinforcing steel, electrical conduit or water pipes; 
adjust core location and coordinate with Engineer where slab features interfere 
with core drilling.

.3 Notify the Engineer immediately for further instructions where coring or cutting 
will damage existing slab features.
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3.4 SELECTIVE DEMOLITION

.1 Demolish and dismantle work in a neat and orderly manner and in strict 
accordance with all regulations.

.2 At end of each day�s work, leave Work in safe condition so that no part is in 
danger of toppling or falling.

.3 Demolish in a manner to minimize dusting and to prevent migration of dust.

.4 Selling or burning of materials on the site is not permitted.

.5 Remove concrete bases by cutting and chipping, take precautions against slab 
cracking and degradation. Grind edges smooth, fill and make level with self 
levelling grout.

.6 Fill all openings in gypsum board walls with gypsum board and steel framing to 
match existing, skim coat to make wall smooth and even.

.7 Demolish existing flooring and adhesive remnants as follows:

.1 Vacuum existing flooring thoroughly, prior to removal, using vacuum 
equipped with power head/sweeper.

.2 Apply fine mist water spray to floors to minimize dust generation during 
removal. Avoid spraying near electrical outlets.

.3 Demolish existing residual floor finishes, remove and dispose of off site.

.4 Remove adhesive to the greatest extent possible using scrapping tools 
and as follows:

.1 Do not use solvent based cleaners to remove adhesive remnants.

.2 Lightly shot blast or grind floor using machine designed for 
purpose to remove adhesive remnants.

.3 Vacuum floor ready for application of skim coating.

.4 Repair all slab depressions and damage with cementitious 
patching compound.

.5 Skim coat floor with minimum 1 mm thick cementitious floor 
underlayment compatible with new flooring materials.

.5 Floor substrate shall be smooth, free from ridges and depressions, and 
adhesive remnants that could telegraph through flooring materials.

.8 Demolish existing tile finishes. Remove setting bed or adhesive to the greatest 
extent possible using mechanical scrapping tools and as follows:

.1 Saw cut edge of tile for clean and even transition joint between existing 
tile to remain and new flooring materials.

.2 Lightly shot blast or grind floor to remove remnants of setting materials.

.3 Vacuum floor ready for application of skim coating.

.4 Repair all slab depressions and damage with cementitious patching 
compound. Skim coat floor with minimum 1 mm thick cementitious floor 
underlayment compatible with new flooring materials.

.9 Demolish ceiling finishes as indicated on drawings.

.10 Remove all wall coverings scheduled for demolition. Patch and repair wall 
surfaces with skim coat of gypsum board joint compound leaving wall surfaces 
smooth and even ready for new wall finishes.
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.11 Patch and repair all walls, floor and ceilings damaged during demolition with 
material matching adjacent walls, prepare ready for new finishes.

.12 Patch and repair all mechanical equipment and electrical fixtures damaged or 
exposed during demolition to match adjacent finished surfaces.

3.5 CORING, DRILLING AND SAW-CUTTING CONCRETE

.1 Complete an ultrasound inspection of affected concrete area before coring. 
Employ the services of an experienced inspector in accordance with Delegated 
Design requirements. Confirm with Owner before coring or drilling, location of 
reinforcing steel and raceways that may be present.

.2 Perform coring and drilling after normal working hours, unless specified 
otherwise. Confirm coring and drilling times with Owner.

.3 Wet or dry core drilling and saw-cutting are acceptable. Reduce amount of 
cooling water used to minimum required and collect water used in suitable 
containers, or use a suitable vacuum system that will collect water.

.4 Do not core structural beams or cut conduits or reinforcing steel without written 
permission from Landlord.

3.6 PATCHING AND REPAIRING

.1 Floors and Walls:

.1 Where walls or partitions that are demolished extend from one finished 
area into another, patch and repair floor and wall surfaces in the new 
space.

.2 Provide a level and smooth surface having uniform finish colour, texture, 
and appearance.

.3 Remove existing floor and wall coverings and replace with new materials, 
if necessary, to achieve uniform colour and appearance.

.4 Patch with durable seams that are as invisible as possible.

.5 Provide materials and comply with installation requirements specified in 
other Sections of these Specifications.

.6 Where patching occurs in a painted surface, apply primer and 
intermediate paint coats over patch and apply final paint coat over entire 
unbroken surface containing patch. Provide additional coats until patch 
blends with adjacent surfaces.

.7 When requested, test and inspect patched areas after completion to 
demonstrate integrity of installation.

.8 Maintain fire rating of existing and new construction.

.2 Ceilings: Patch, repair, or re-hang existing ceilings as necessary to provide an 
even-plane surface of uniform appearance.

3.7 CLEANING

.1 Promptly as the Work progresses, and on completion, clean up and remove from 
the site all rubbish and surplus material. Remove rubbish resulting from 
demolition work daily.

.2 Maintain access to exits clean and free of obstruction during removal of debris.
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.3 Keep surrounding and adjoining roads, lanes, sidewalks, municipal rights-of-way 
clean and free of dirt, soil or debris that may be a hazard to vehicles or persons.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 This Section Includes Metal Fabrications as indicated on drawings.

.2 Related Requirements:

.1 Section 01 35 00 � Delegated Design

.2 Structural Drawings � Structural Steel

.3 Structural Drawings � Steel Joist Framing

.4 Structural Drawings � Steel Deck

.5 Section 06 10 00 � Rough Carpentry

.6 Section 06 40 00 � Architectural Woodwork

.7 Section 09 21 16 � Gypsum Board Assemblies

.8 Section 09 91 00 � Painting

1.2 REFERENCES

.1 Reference Standards:

.1 American Society for Testing and Materials International (ASTM):

.1 ASTM A153/A153M-16a, Standard Specification for Zinc Coating 
(Hot-Dip) on Iron and Steel Hardware.

.2 ASTM A276/A276M-17, Standard Specification for Stainless Steel 
Bars and Shapes.

.3 ASTM A307-21, Standard Specification for Carbon Steel Bolts, 
Studs, and Threaded Rod 60,000 PSI Tensile Strength.

.4 ASTM A500/A500M -21a: Standard Specification for Cold-Formed 
Welded and Seamless Carbon Steel Structural Tubing in Rounds 
and Shapes.

.5 ASTM A501/A501M -21: Standard Specification for Hot-Formed 
Welded and Seamless Carbon Steel Structural Tubing.

.6 ASTM F593-22, Standard Specification for Stainless Steel Bolts, 
Hex Cap Screws, and Studs.

.7 ASTM F3125/F3125M-22, Standard Specification for High 
Strength Structural Bolts and Assemblies, Steel and Alloy Steel, 
Heat Treated, Inch Dimensions 120 ksi and 150 ksi Minimum 
Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa 
Minimum Tensile Strength.

.2 Canadian Standards Association (CSA Group):

.1 CSA G40.20-13/G40.21-13(R2018), General Requirements for 
Rolled or Welded Structural Quality Steel/Structural Quality Steel. 
Includes Update No. 1 (2014)

.2 CSA G164-18, Hot Dip Galvanizing of Irregularly Shaped Articles, 
Includes Update No. 1 (2020).

.3 CSA S16:19, Design of Steel Structures, Includes Errata (2019).

.4 CSA W47.1-19, Certification of Companies for Fusion Welding of 
Steel.
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.5 CSA W48-18, Filler Metals and Allied Materials for Metal Arc 
Welding.

.6 CSA W55.3-08(R2018), Certification of companies for resistance 
welding of steel and aluminum.

.7 CSA W59-18, Welded Steel Construction, Includes Errata (2020). 

.8 CSA W178.1-18, Certification of Welding Inspection 
Organizations.

.9 CSA W178.2-18, Certification of Welding Inspectors.

.3 National Association of Architectural Metal Manufacturers (NAAMM):

.1 NAAMM AMP 555-92, Code of Standard Practice for the 
Architectural Metal Industry (Including Miscellaneous Iron).

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures:

.1 Submit manufacturer's printed product literature, specifications and data 
sheets.

.2 Provide one electronic copy of WHMIS SDS - Safety Data Sheets in 
accordance with WHMIS acceptable to Labour Canada, and Health and 
Welfare Canada and indicate VOC content for:

.1 Finishes, coatings, primers and paints.

.2 Submit shop drawings in accordance with Section 01 33 00 � Submittal 
Procedures:

.1 Indicate materials, finishes, profiles, core thicknesses, connections, joints, 
sizes of sections, method of anchorage, number of anchors, supports, 
fasteners, rivets, welds, reinforcement, details, and accessories.

.2 For items where design is delegated to fabricator, provide shop drawings 
signed and sealed by the professional engineer registered in Province of 
Work, responsible for the design as indicated in Section 01 35 00 - 
Delegated Design.

.3 Submittals shall bear the seal of a professional engineer registered in the 
Province of the Work.

.4 Submit delegated design professional engineer's design notes and calculations 
upon request of the Consultant.

.5 Submit Letter of Commitment, signed and sealed by the professional engineer 
required by the Work of this Section in compliance with Section 01 35 00 � 
Delegated Design Submittals; professional engineer shall define applicable 
responsibilities in the completed Letter of Commitment and Letter of Compliance 
in compliance with the intent of the Building Code. Submit in conjunction with 
Shop drawings.

.6 Submit evidence of welder qualifications specified in this Section.

.7 Prior to declaration of Substantial Performance, submit subcontractor�s design 
engineer to certify substantial compliance with the system design by submitting a 
Letter of Compliance, signed and sealed by the retained professional engineer 
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required by the Work of this Section in compliance with Section 01 35 00 � 
Delegated Design Submittals.

1.4 QUALITY ASSURANCE

.1 Fabricator Qualifications: A firm experienced in producing metal fabrications 
similar to those indicated for this Project and with a record of successful 
in-service performance, as well as sufficient production capacity to produce 
required units.

.2 Welding: Qualify procedures and personnel according to the following:

.1 Welders shall be qualified by Canadian Welding Bureau for classification 
of work being performed.

.2 The fabricator shall be certified to CSA W47.1, Division 1 or 2.1.

.3 Do welding inspection to CSA W178.1 and W178.2.

.4 Resistance welding: to CSA W55.3.

.5 Fusion welding: to CSA W59.

.3 Test Reports: Certified test reports showing compliance with specified 
performance characteristics and physical properties.

.4 Certificates: Product certificates signed by manufacturer certifying materials 
comply with specified performance characteristics and criteria and physical 
requirements.

.5 Detail and fabricate metal fabrications in accordance with the NAAMM AMP 555.

.6 Perform Work to the highest standard of modern shop and field practice, by 
personnel experienced in this Work. Accurately fit joints and intersecting 
members in true planes with adequate fastening. Build and erect the Work 
plumb, true, square, straight, level, accurate to the sizes shown, and free from 
distortion or defects.

1.5 DELIVERY, STORAGE, AND HANDLING

.1 Exercise due care in storing, handling and erecting all materials and support all 
materials properly at all times so that no piece will be bent, twisted or otherwise 
damage structurally or visibly.

.2 Correct damaged material and where the Consultant deems damage irreparable, 
replace the affected items at no additional expense to the Consultant or Owner.

.3 Apply protective covering to face of all exposed finished metalwork before it 
leaves shop, covering to remain until item installed.

.4 Fabricate large assemblies so they can be safely and easily transported and 
handled to their place of installation.

.5 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.
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1.6 SITE CONDITIONS

.1 Coordinate this Work with the remainder of the Work and exercise the necessary 
scheduling to ensure that all Work is carried out and all items incorporated during 
the appropriate construction phase.

.2 Provide instructions and drawings to other trades for setting bearing plates, 
anchors blots, and other members that are built in to work of other trades.

.3 Protect other Sections of the Work from damage by this Section of the Work.

Part 2 Products

2.1 MATERIALS

.1 Steel sections and plates: to CSA-G40.20/G40.21, Grade 300W.

.2 Hollow Structural Sections: In accordance with CSA G40.20/G40.21, 
Grade 350W, Class C.

.3 Steel Tubing:  ASTM A500/500M, Grade B or ASTM A501/501M.

.4 Welding materials: to CSA W59.

.5 Welding electrodes: to CSA W48 Series.

.6 Fasteners:  Bolts, nuts, washers, rivets, lock washers, anchor bolts, machine 
screws, and machine bolts.  

.1 Unfinished fasteners:  In areas not exposed to public, use unfinished bolts 
conforming to ASTM A307, Grade A, with hexagon heads and nuts.  
Supply bolts of lengths required to suit the thickness of the material being 
joined, but not projecting more than 6 mm beyond nut, without the use of 
washers.

.2 Finished fasteners:

.1 In areas exposed to public use, bolts, nuts, washers, rivets, lock 
washers, anchor bolts, machine screws and machine bolts to be 
hot dip galvanized in accordance with ASTM A153/A153M or 
CSA-G164.

.2 For joining stainless steel components use stainless steel 
fasteners of same type.

.7 Structural bolts: to ASTM F3125/F3125M.

.8 Stainless steel fasteners, washers and nuts: to ASTM F593, 18-8 austenitic 
stainless steel (Grade 8 - B8/B8A), sized as required for purpose intended, or as 
otherwise indicated. Cold finished: Condition B, cold worked, per ASTM 
A276/A276M. 

.9 Grout: non-shrink, non-metallic, non-corrosive flowable, 15 MPa at 24 hours.

2.2 FABRICATION

.1 Fabricate work square, true, straight and accurate to required size, with joints 
closely fitted and properly secured.

.2 Use self-tapping shake-proof flat, round, or oval headed screws on items 
requiring assembly by screws or as indicated.
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.3 Where possible, fit and shop assemble work, ready for erection.

.4 Ensure exposed welds are continuous for length of each joint. File or grind 
exposed welds smooth and flush.

.5 Welding is to conform to CSA W59 and the fabricator certified to CSA W47.1. 
Include for welding inspection in the Contract.

.6 File or grind all exposed welds smooth and flush. Repair or fill all pits, cracks and 
holes. Grind and polish all handrails to a smooth, even surface. Smooth all inside 
corners, returns.

.7 Insulate when necessary to prevent electrolysis due to metal to metal contact or 
metal to masonry or concrete contact. Use bituminous paint or other approved 
method.

.8 Provide fastenings, including anchor bolts, bolts, lag screws, expansion bolts, 
straps, brackets, etc. required for the fabrication and erection of work of this 
Section.

2.3 FINISHES

.1 Shop Primers: Provide primers that are compatible with paint systems specified.

.2 Isolation Coating: Apply an isolation coating to contact surfaces in contact with 
cementitious materials, wood materials and dissimilar metals except stainless 
steel.

.3 Paint: Prepare the Work and paint in accordance with CSA-S16, primed ready for 
site finish as specified in Section 09 91 00 � Painting. Leave surfaces to be 
welded unpainted.

2.4 ROUGH HARDWARE

.1 Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, 
dowels, and other miscellaneous steel and iron shapes as required. Fabricate 
items to sizes, shapes, and dimensions required.

2.5 MISCELLANEOUS FABRICATIONS

.1 Miscellaneous Framing and Supports: Provide steel framing and supports for 
applications indicated that are not a part of structural steel framework, as 
required to complete work.

.2 Fabricate units to sizes, shapes, and profiles indicated and required to receive 
adjacent other construction retained by framing and supports. Fabricate from 
structural steel shapes, plates, and steel bars of welded construction using 
mitred joints for field connection. Cut, drill, and tap units to receive hardware, 
hangers, and similar items.

.3 Equip units with integrally welded anchors for casting into concrete or building 
into masonry. Furnish inserts if units must be installed after concrete is placed.
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.4 Miscellaneous Steel Trim: Provide shapes and sizes indicated for profiles shown. 
Unless otherwise indicated, fabricate units from structural steel shapes, plates, 
and steel bars, with continuously welded joints and smooth exposed edges. Use 
concealed field splices wherever possible. Provide cutouts, fittings, and 
anchorages as required for coordination for assembly and installation with other 
work.

Part 3 Execution

3.1 INSTALLATION

.1 Install Work in accordance with manufacturer's/fabricator's written instructions 
and Contract Documents.

.2 Do welding work in accordance with CSA W59 unless specified otherwise.

.3 Supply finished items to be built-in to those trades along with instructions for 
proper installation.

.4 Apply architectural metal work using hidden mechanical fasteners. Installation 
shall be by skilled Architectural metal workers experienced in highest quality 
work.

.5 Fasteners to draw adjoining sections together in proper, true alignment, and are 
capable of field adjustment.

.6 All fasteners, mountings to be non-loosening and installed so that they will be 
hidden at completion.

.7 Install all Work to true, straight lines, accurate to profile, all properly aligned.

.8 Isolate dissimilar metals in a manner approved by the Consultant to prevent 
electrolytic action or corrosion.

.9 Install finish hardware supplied under other Sections required for completion of 
components of this Section.

.10 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight 
joints and intersections.

.11 Provide suitable means of anchorage acceptable to Consultant such as dowels, 
anchor clips, bar anchors, expansion bolts and shields, and toggles.

.12 Make field connections with high tensile bolts to CSA-S16 and weld to prevent 
loosening.

.13 Touch-up rivets, field welds, bolts and burnt or scratched surfaces after 
completion of erection with primer.

3.2 MISCELLANEOUS ITEMS

.1 Provide steel angle frame, hanging rods and bracing for supporting bulkheads 
and shelving.

.2 Supply and install miscellaneous metal items as indicated or specified, or as 
otherwise required for a complete job, in accordance with the design intent of the 
project.
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3.3 CLEANING

.1 Perform cleaning after installation to remove construction and accumulated 
environmental dirt.

.2 Upon completion of installation, remove surplus materials, rubbish, tools and 
equipment barriers.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 This Section includes:

.1 Wood blocking, cants, wall backing, and nailers.

.2 Wood furring.

.2 Related Requirements:

.1 Section 06 40 00 � Architectural Woodwork

.2 Section 07 92 00 � Sealants

.3 Section 09 91 00 � Painting

1.2 REFERENCES

.1 Reference Standards:

.1 American Society of Mechanical Engineers (ASME):

.1 ASME B18.2.1-2012 (R2021), Square, Hex, Heavy Hex, and 
Askew Head Bolts and Hex, Heavy Hex, Hex Flange, Lobed 
Head, and Lag Screws (Inch Series), Includes Errata (2013).

.2 ASME B18.6.1-1981 (R2016), Wood Screws (Inch Series).

.2 American Society for Testing and Materials International (ASTM):

.1 ASTM A153/A153M-16a, Standard Specification for Zinc Coating 
(Hot-Dip) on Iron and Steel Hardware.

.2 ASTM A307-21, Standard Specification for Carbon Steel Bolts, 
Studs, and Threaded Rod 60 000 PSI Tensile Strength.

.3 ASTM A563/A563M-21 ae1, Standard Specification for Carbon 
and Alloy Steel Nuts (Inch and Metric).

.3 American Wood Preservers Association (AWPA):

.1 AWPA Book of Standards, 2022.

.2 AWPA M2 Standard for the Care of Preservative-Treated Wood 
Products 

.4 Canadian Standards Association (CSA Group):

.1 CSA A123.2-03 (R2018), Asphalt-Coated Roofing Sheets, 
Includes Update No. 1 (2006)

.2 CSA B111-1974(R2003), Wire Nails, Spikes and Staples.

.3 CSA-G164-18, Hot Dip Galvanizing of Irregularly Shaped Articles, 
Includes Update No 1 (2020).

.4 CAN/CSA O80 Series:21 � Wood Preservation, Includes 
Administrative Update (2022) and Errata (2022). 

.5 CSA O112 Series-M1977 (R2006), CSA Standards for Wood 
Adhesives (Withdrawn).

.5 South Coast Air Quality Management District (SCAQMD):

.1 SCAQMD Rule 1113-16, Architectural Coatings.

.2 SCAQMD Rule 1168-22, Adhesive and Sealant Applications.
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1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures:

.1 Submit manufacturer�s printed product literature, specifications and data 
sheets.

.2 Submit SDS sheets or official manufacturer literature stating no urea-
formaldehyde was used in the manufacturing of composite wood.

.2 Product Data:

.1 Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification by treating plant that treated materials 
comply with requirements. Indicate type of preservative used and net 
amount of preservative retained.

.3 Material Certificates:

.1 For dimensional lumber specified to comply with minimum allowable unit 
stresses, indicate species, grade, and design values for each use.

.2 For exposed items, omit grade stamp and provide certificates as to 
species, grade, stress grade, seasoning, moisture content, and other 
evidence as required to show compliance with the specifications.

1.4 QUALITY ASSURANCE

.1 Lumber shall be graded and stamped by an agency certified by Canadian 
Lumber Standards Accreditation Board.

1.5 DELIVERY, STORAGE, AND HANDLING

.1 Deliver wood products bundled or crated to provide adequate protection during 
transit.  Inspect wood products for damage upon delivery and remove and 
replace damaged materials.

.2 Store materials a minimum of 150 mm off the ground on blocking.  Keep 
materials under cover and dry.  Provide for air circulation within and around 
stacks and under temporary coverings.

.3 Protect sheet materials to prevent breaking of corners and damage to surfaces.

.4 Packaging Waste Management

.1 Separate waste materials for reuse and recycling in accordance with 
Section 01 74 21 - Waste Management and Disposal.

Part 2 Products

2.1 PANEL MATERIALS

.1 Sheathing:

.1 Fire Rated Plywood Panels to CSA O325, Class A fire retardant produced 
under Performance Standard PS-1, certified by the American Plywood 
Association.

.1 Basis-of-Design Materials:
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.1 Purekor Fire Retardant Plywood.

.2 Pressure Preservative Treated Plywood:

.1 Plywood Grade: exterior grade sheathing.

.2 Treatment: In accordance with CAN/CSA O80 Series. 

.3 Product: amine copper quat (ACQ) or copper Azole (CA).

.4 Retention:

.1 Above ground application: minimum of 4.0 kg/m3.

.5 Water-borne preservative treated wood shall have maximum moisture 
content of 19% after treatment.

2.2 MISCELLANEOUS LUMBER

.1 Provide lumber for support or attachment of other construction, including furring, 
strapping, blocking, nailing strips, ground, rough bucks, cants, curbs, fascia, 
backing sleepers, and similar members.

.2 Select and cut lumber to eliminate knots and other defects that will interfere with 
attachment of other work for blocking and nailers.

.3 Fabricate miscellaneous lumber from dimension lumber of sizes indicated, and 
into shapes shown on drawings.

.4 Moisture Content: 19% maximum for lumber items not specified to receive wood 
preservative treatment.

.5 Grade: for dimension lumber sizes provide No. 2 or Standard grade lumber per 
NLGA.  For board-sized lumber, provide sheathing grade, S2S.

.6 Kiln dry lumber materials to 8% moisture content or less.

2.3 WOOD PRESERVATIVE

.1 Where lumber or plywood is indicated as preservative treated or is specified to 
be treated, treated in accordance with CAN/CSA O80.9M and AWPA.

.2 Wood preservatives containing arsenic or chromium are not permitted.

.3 Pressure treat above ground items with waterborne preservatives to minimum 
retention of 4.0 kg/m3.  After treatment, kiln-dry lumber and plywood to maximum 
moisture content of 19% and 15% respectively.  Treat indicated items and the 
following:

.1 Wood cants, nailing strips, curbs, equipment support bases, blocking, 
stripping, and similar members in connection with roofing, flashing, 
vapour barriers, and waterproofing.

.2 Wood sills, sleepers, blocking, furring, stripping, and similar concealed 
members in contact with masonry and concrete.

.3 Wood framing members less than 460 mm above grade.

.4 Wood floor plates installed over concrete slabs directly in contact with 
earth.

.4 Pressure treat wood members in contact with ground or freshwater with 
waterborne preservatives to minimum of 6.4kg/m3
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.5 Fire-Retardant Treatment: to CAN/CSA O80.9M, CAN/CSA O80.20M and 
CAN/CSA O80.27M, pressure impregnated, and as follows:

.1 Flame Spread Classification: FSC 25 maximum.

.2 Smoke developed of not more than: 75.

.6 Complete fabrication of treated items before treatment where possible.  If cut 
after treatment apply field treatment to cut surfaces.

.7 Wood Preservatives: Maximum allowable VOC limit 350 g/L in accordance with 
SCAQMD Rule #1113 - Architectural Coatings.

2.4 FASTENERS

.1 Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. Where rough carpentry is 
exposed to weather (during or after construction), in ground contact, pressure 
preservative treated, or in area of high relative humidity, provide fasteners with 
hot dip zinc coating complying with ASTM A153 or of Type 304 stainless steel.

.2 Nails, spikes and staples: to CSA B111, hot dipped galvanized for pressure 
preservative and fire retardant treated materials.

.3 Power Driven Fasteners: Fasteners with a CCMC or ICC-ES evaluation report 
acceptable to authorities having jurisdiction.

.4 Nailing discs: flat caps, minimum 25 mm diameter, minimum 0.4 mm thick, sheet 
metal or fibre, formed to prevent dishing. Bell or cup shapes not acceptable.

.5 Through Bolts and Anchor Bolts: ASTM A307, Grade A; with ASTM A563 hex 
nuts and where indicated flat washers, hot dip galvanized to ASTM A153.

.6 Wood Screws: ASME B18.6.1 or as specified on Drawings.

.7 Lag Screws: ASME B18.2.1

.1 All lag screws to be machined threaded, not cast threaded.

.2 Pre-drilled hole sized in wood members for lag screws to be in 
accordance with CSA O86.

.3 Lag screws are acceptable only where specifically indicated on the 
Drawings. Do not substitute lag screws for self-tapping wood screws.

2.5 FASTENER FINISHES

.1 Stainless steel: use stainless steel type 304.

2.6 ACCESSORIES

.1 Sealants: in accordance with Section 07 92 00 � Sealants.

.1 Maximum allowable VOC limit 250 g/L in accordance with SCAQMD Rule 
1168.

.2 General purpose adhesive: to CSA O112 Series.

.1 Maximum allowable VOC limit 70 g/L in accordance with SCAQMD Rule 
1168.

.3 Surface Applied Wood Preservative:
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.1 Containing minimum 19.6% Disodium octaborate tetrahydrate and 1.0% 
dodecyl dimethyl ammonium chloride in propylene glycol and water in 
accordance with CAN/CSA-O80.

.2 Apply minimum of two coats applied in accordance with manufacturers 
written instructions.

.3 Basis-of-Design Materials: 

.1 Boracol 20-2BD, Sasco Products Ltd.

.4 Rough Hardware (bolts, nuts, washers, etc.): Hot dip galvanized in conformity to 
CSA G164 or Grade A low carbon steel, conforming to ASTM A307.

.5 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and 
lead or inorganic fibre plugs, explosive actuated fastening devices, 
recommended for purpose by manufacturer.

Part 3 Execution

3.1 INSTALLATION

.1 Comply with requirements of Building Code supplemented by following 
paragraphs.

.2 Install members true to line, levels and elevations, square and plumb.

.3 Construct continuous members from pieces of longest practical length.

.4 Do not splice structural members between supports unless noted otherwise.

.5 Install blocking, plates and backing for all components mounted on gypsum 
board walls, ceilings, and bulkheads requiring support.

.1 Components include, but not limited to: architectural woodworking 
components, door frames and hardware, glazing, white boards and tack 
boards, interior signage, manufactured specialties, mechanical and 
electrical devices, and items indicated as N.I.C. and requiring support.

.2 Center supporting members on fastening line of supported component.

.3 Supporting members to extend one stud spacing to each side of the 
supported component.

.6 Install rough bucks, nailers and linings to rough openings as required to provide 
backing for frames and other work.

.7 Use dust collectors and high quality respirator masks when cutting or sanding 
wood panels.

.8 Sort and select lumber so that natural characteristics do not interfere with 
installation or with fastening other materials to lumber. Do not use materials with 
defects that interfere with function of member or pieces that are too small to use 
with minimum number of joints or optimum joint arrangement.

.9 Comply with AWPA M4 and revisions specified in CSA O80 Series, 
supplementary requirements to AWPA M2 for applying field treatment to cut 
surfaces of preservative-treated lumber.
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3.2 POWER, TELECOMMUNICATIONS AND DATA PANEL BOARDS

.1 Install 19 mm fire rated fir plywood boards on all walls in telephone and data 
rooms receiving wiring and equipment; minimum 1220 mm x 2440 mm panels on 
periphery walls over 300 mm wide, mounted 150 mm off of finished floor.

3.3 ERECTION

.1 Frame, anchor, fasten, tie and brace members to provide necessary strength and 
rigidity.

.2 Countersink bolts where necessary to provide clearance for other work.

.3 Use nailing disks for soft sheathing as recommended by sheathing manufacturer.

END OF SECTION



PG Tourism Office Section 06 40 00
Prince George, British Columbia ARCHITECTURAL WOODWORK
Project Number: 2023-047 Page 1 of 12

Part 1 General

1.1 SUMMARY

.1 This Section Includes:

.1 Shop manufactured architectural woodwork in accordance with 
Architectural Woodwork Standards (NAAWS).

.2 Cabinet hardware.

.2 Related Requirements:

.1 Section 05 50 00 � Metal Fabrications

.2 Section 06 10 00 � Rough Carpentry

.3 Section 07 92 00 � Sealants

.4 Section 09 21 16 � Gypsum Board Assemblies

.5 Section 09 65 00 � Resilient Flooring

.6 Section 09 91 00 � Painting

.7 Division 22 � Mechanical: Sinks in countertops

.8 Division 26 � Electrical

.9 Division 27 � Communications

.10 Division 28 � Electronic Safety and Security

1.2 REFERENCES

.1 Reference Standards:

.1 American National Standards Institute (ANSI):

.1 ANSI A208.1-2009, Particleboard.

.2 ANSI A208.2-2009, Medium Density Fiberboard (MDF) for Interior 
Applications.

.3 ANSI/NEMA LD 3-2005, High-Pressure Decorative Laminates. 
(HPDL).

.4 ANSI/HPVA HP-1-2020, American Standard for Hardwood and 
Decorative Plywood.

.2 American Society for Testing and Materials International (ASTM):

.1 ASTM D1037-12(2020), Standard Test Methods for Evaluating 
Properties of Wood-Base Fiber and Particle Panel Materials.

.3 Architectural Woodwork Manufacturers Association of Canada (AWMAC) 
and Architectural Woodwork Institute (AWI):

.1 North American Architectural Woodwork Standards (NAAWS), 
Most Recent Edition.

.4 Canadian Hardwood Plywood and Veneer Association (CHPVA)

.5 Canadian Standards Association (CSA Group):

.1 CSA O115-M1982 (R2001), Hardwood and Decorative Plywood.

.2 CSA O121-17 (R2022), Douglas Fir Plywood.

.3 CSA O141-05 (R2019), Softwood Lumber.

.4 CSA O151-17 (R2022), Canadian Softwood Plywood.

.5 CSA O153:19, Poplar Plywood.
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.6 National Hardwood Lumber Association (NHLA):

.1 Rules for the Measurement and Inspection of Hardwood and 
Cypress 2019.

.7 National Lumber Grades Authority (NLGA):

.1 Standard Grading Rules for Canadian Lumber 2017.

.8 South Coast Air Quality Management District (SCAQMD):

.1 SCAQMD Rule 1113-16, Architectural Coatings.

.2 SCAQMD Rule 1168-22, Adhesive and Sealant Applications.

.9 Underwriters Laboratories of Canada (ULC):

.1 ULC-102, Standard Method for Surface Burning Characteristics of 
Building Materials and Assemblies (ULC S102).

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit shop drawings in accordance with Section 01 33 00 � Submittal 
Procedures.

.1 Show location of each item, dimensioned plans and elevations, large 
scale details, attachment devices, and other components. 

.2 Show details of construction, profiles, jointing, fastening and other related 
details.

.3 Show materials, thicknesses, finishes and hardware.

.4 Show locations and sizes of cut-outs and holes for plumbing fixtures and 
other items installed in architectural woodwork.

.2 Submit samples in accordance with Section 01 33 00 � Submittal Procedures.

.1 Submit two finished samples, 610 mm x 610 mm of each finish to be 
applied at the factory, to the Consultant for approval.  Where materials 
are being matched, verify that specified materials match existing prior to 
submitting samples.

.2 Alternative cabinet hardware from that specified shall be submitted to the 
Consultant for approval.

.3 Reviewed samples shall become the standard for the work.

1.4 CLOSEOUT SUBMITTALS

.1 Project Record Sheet: Submit to the Consultant two copies of the project record 
sheet identifying the project title and address, Owner, Consultant, and 
Architectural Woodwork Subcontractor.  Indicate materials and finishes used for 
architectural woodwork and whether shop finished, or site finished and by whom. 
Include type and source of all cabinet hardware and any special items used 
under architectural woodwork.

.2 Submit in accordance with Section 01 78 00 � Closeout Submittals.

1.5 QUALITY ASSURANCE

.1 Architectural Woodwork Standards (NAAWS) and Errata shall be used to 
establish the minimum level of quality for this project.

.2 Execute the work of this Section by a member of AWMAC with five years� 
experience in work of comparable complexity and scope.



PG Tourism Office Section 06 40 00
Prince George, British Columbia ARCHITECTURAL WOODWORK
Project Number: 2023-047 Page 3 of 12

.3 Any reference to Custom or Premium grade in this specification shall be as 
defined in the NAAWS.

.4 Any item not given a specific quality grade shall be Custom grade as defined in 
the NAAWS.

.5 A copy of the NAAWS shall be made readily available for reference purposes on 
the job site.

.6 References in this specification to part and item numbers mean those parts and 
items contained within the NAAWS.

.7 Perform the Work in accordance with the definition of �Good Workmanship� as 
defined in the NAAWS.

.8 Remove and replace finish carpentry Work which does not conform to the 
NAAWS.

.9 Guarantee and Inspection Service (GIS)

.1 Architectural woodwork shall be manufactured and/or installed to the 
current AWMAC Architectural Woodwork Standards and shall be subject 
to an inspection at the factory and/or site by an appointed AWMAC 
Certified Inspector. Inspection costs shall be included in the tender price 
for this project. (Contact your local AWMAC Chapter for details of 
inspection costs). Shop drawings shall be submitted to the AWMAC 
Chapter office for review before work commences. Work that does not 
meet the AWMAC Architectural Woodwork Standards, as specified, shall 
be replaced, reworked and/or refinished by the architectural woodwork 
contractor, to the approval of AWMAC, at no additional cost to the owner.

.2 If the woodwork contractor is an AWMAC Manufacturer member in good 
standing, a two year AWMAC Guarantee Certificate will be issued. The 
AWMAC Guarantee shall cover replacing, reworking and/or refinishing 
deficient architectural woodwork due to faulty workmanship or defective 
materials supplied and/or installed by the woodwork contractor, which 
may appear during a two year period following the date of issuance. 

.3 If the woodwork contractor is not an AWMAC Manufacturer member they 
shall provide the owner with a two year maintenance bond, in lieu of the 
AWMAC Guarantee Certificate, to the full value of the architectural 
woodwork contract.

.4 For more information about AWMAC and the GIS Program visit the 
AWMAC website at www.awmac.com and contact the British Columbia 
AWMAC Chapter office.

.10 Materials and installation shall be in metric measurements.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Deliver, store, and handle materials in accordance with the NAAWS. Control the 
temperature and humidity in accordance with NAAWS recommendations, before, 
during, and after delivery, during storage, and during and after installation as 
required.

.2 Provide protective coverings of suitable material for plastic laminate items, taking 
special precautions to protect corners.  
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.3 Do not permit delivery of millwork to the site until the area is sufficiently dry so 
that woodwork shall not be damaged by excessive changes in ambient humidity.

.4 Packaging Waste Management

.1 Separate waste materials for recycling in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.7 SITE CONDITIONS

.1 Comply with the NAAWS requirements for care and storage for optimum 
temperature and humidity conditions.  Maintain a minimum 430 lx (40 f.c.) 
illumination on surfaces and areas where work is being installed.

.2 Where work is indicated to be fitted to other construction, check dimensions of 
other construction by field measurement before fabrication; show recorded field 
measurements on final Shop Drawings.  Coordinate fabrication schedule with 
construction schedule and progress to avoid delay of Work.

.3 Where field measurements cannot be made without delaying the Work, 
guarantee dimensions and proceed with fabrication without field measurements.  
Coordinate other construction to ensure that actual dimensions correspond to 
guaranteed dimensions.

1.8 WARRANTY

.1 Provide two year AWMAC GIS Guarantee or Maintenance Bond.

Part 2 Products

2.1 MATERIALS

.1 Basis-of-Design Materials: Materials and colours listed below form the Basis-of-
Design materials for this project.

.2 Materials other than named products Basis-of-Design materials may be 
acceptable to the Consultant; submit information in accordance with Section 01 
62 00 � Product Options and Substitutions no later than seven days prior to bid 
closing date and as follows:

.1 Proposed alternates shall match colour range, texture and performance 
characteristics of named products, and shall not require a change to 
colour board for Project.

.2 Proposed alternates found acceptable by Consultant will be listed in an 
Addendum.

.3 The Consultant is not obliged to accept any materials presented for their 
review and does not need to provide reasons for rejection of proposed 
alternates.

.3 Use clean stock only and comply with NAAWS for quality grades specified.

.4 Furring, Blocking, Shims, and Hanging Strips: Fire retardant treated softwood, 
Softwood or hardwood lumber, kiln dried to less than 8% moisture content.
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.5 Panel Materials: Provide panel materials meeting requirements for moisture 
content and grades in accordance with NAAWS requirements and as specified 
below. Panel products must be manufactured with no added urea-formaldehyde.

.6 Douglas fir sheathing, Grade B-B; exposure durability rating shall be 
�EXTERIOR�, and the glue used shall be a fully waterproof structural adhesive 

.7 European Multi-Ply Plywood: Grade B/BB, urea-formaldehyde free.

.8 Poplar plywood: to CSA O153, utility interior moisture resistant type.

.9 Medium Density Fibreboard (MDF): Meeting ASTM D1037 and ANSI A208.2, 
Custom Grade for interior use, minimum 700 kg/m3 density; formaldehyde 
emissions shall be 0.30 ppm or less per 0.424m2/m3 of room value.

.1 Forestry Stewardship Council (FSC) certified.

.2 Urea-formaldehyde free.

.3 Acceptable Materials for high moisture areas (e.g., bathrooms):

.1 Medex MDF, Roseburg.

.2 Flakeboard Premier Plus Moisture Resistant MDF, Flakeboard.

.4 Acceptable Materials for standard applications:

.1 Medite II MDF, Roseburg.

.2 Flakeboard Premier MDF, Flakeboard.

.5  Basis-of-Design Materials for thin paper laminates and thermally fused 
melamine:

.1 Flakeboard Premier Plus MDF, Flakeboard.

.10 Hardwood plywood: to CSA O115, of thickness indicated, maximum size sheets 
application, and as follows:

.1 NAAWS custom grade, for transparent finish.

.2 Face Veneer: A Veneer Grade:

.1 Minimum 150 mm flitch width.

.2 Continuous across face of panel, no end matching allowed.

.3 Birch, flat sliced, single sheet match and symmetry.

.4 Minimum veneer thickness, 0.50 mm.

.3 Core Construction: Materials meeting the requirements specified below 
for veneer core plywood meeting the requirements of the NAAWS. 

.4 Panel Edge: matching face veneers, hardwood 12 mm wide x thickness 
of panel, edge glued to side of panel where edge of panel is exposed.

.5 Grade stamp, non-exposed, marked on the edge of each panel, indicating 
cut, species and grade, and manufacturer�s name.

.11 Particleboard: to ANSI A208.1, Grade M-2 or better, minimum 720 kg/m3 density 
and Grade M-3, minimum 750 kg/m3 particleboard for countertops and shelves; 
clearly mark panels with grade mark in visible location; extruded particleboard 
having loose cores with voids will not be permitted; having no added urea 
formaldehyde.

.1 Acceptable Materials:

.1 Vesta Particleboard, Arauco.

.2 Purekor Platinum Particleboard, Panel Source International.



PG Tourism Office Section 06 40 00
Prince George, British Columbia ARCHITECTURAL WOODWORK
Project Number: 2023-047 Page 6 of 12

.3 Encore SDF Sustainable Particleboard, SierraPine Ltd.

.12 Lumber:

.1 Softwood: to CSA O141, kiln dried to maximum moisture content of 12%, 
dressed 4 sides.

.13 High Pressure Decorative Laminate (HPDL): to IST 4586-2 and ANSI/NEMA 
LD3; Grades and application in accordance with applicable NAAWS 
requirements and as follows:

.1 Constructed of multiple layers of phenolic resin-saturated kraft paper in 
combination with a layer of decorative melamine-saturated paper, all 
fused together under heat and pressure.

.2 Horizontal General Purpose Grade (HGS): thickness of 1.2 mm ±0.12 
mm, used on the following:

.1 Horizontal surfaces, unless specified otherwise.

.3 Vertical General Purpose Grade (VGS): thickness of 0.7 mm ±0.10 mm, 
used on the following:

.1 Vertical surfaces, unless specified otherwise.

.2 Exposed portions of case bodies, including ends, divisions and 
bottoms.

.3 Exposed shelves.

.4 Casework Doors: exposed and semi-exposed surfaces.

.5 Drawer Faces: exposed and semi-exposed surfaces.

.4 Liner Grade (CLS): thickness of 0.5 mm ±0.10 mm, used on the following:

.1 Semi-exposed shelves.

.2 Interior portions of case bodies.

.3 All surfaces of drawer boxes.

.5 Laminate backer grade (BKL): thickness of 0.5 mm ±0.10 mm, used on 
the following:

.1 Concealed surface of casework backs.

.2 Concealed surfaces, unless specified otherwise.

.6 Colour Basis-of-Design: as indicated on Drawings.

.7 Acceptable Materials:

.1 Arborite.

.2 Formica.

.3 Lamin-Art.

.4 Nevamar.

.5 Pionite.

.6 Wilsonart.

.14 Low Pressure Decorative Laminate: to ANSI/NEMA LD3, in accordance with 
applicable NAAWS requirements, and as follows:

.1 Melamine   impregnated papers thermally fused under pressure.

.2 Thickness: 0.5 mm minimum.

.3 Wear Resistance: 400 cycles minimum.
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.4 Colours: as indicated on Drawings.

.15 Edging:

.1 Edge type shall conform to NAAWS requirements.

.2 High Pressure Decorative Laminate Edging:

.3 Horizontal General Purpose Grade (HGS): thickness of 1.2 mm ±0.12 
mm, colour and finish to match surface finish. 

.4 All edges of door and drawer panels shall be finished the same as face 
and back (6 sides finished).

.16 Adhesive:

.1 Decorative laminate: polyvinyl acetate or aliphatic resin in accordance 
with manufacturer�s recommendation for curing under pressure for 
bonding to wood cores, water resistant type.

.17 Sealant: in accordance with Section 07 92 00 � Sealants.

2.2 CABINET WORK

.1 Work shall conform to applicable NAAWS requirements.

.2 Apply edge banding to all four edges.

.3 Door and Drawer Bumpers: Self-adhesive type approximately 6 mm diameter 
clear silicone bumpers for all cabinet work doors and drawer faces, two per door 
and drawer, placed at door top and bottom and drawer top.

2.3 CABINET FABRICATION

.1 General

.1 Flush overlay cabinet doors and drawer fronts as detailed.

.2 Fabricate gables and edges meeting walls oversize to allow for scribing to 
fit on site.

.3 Use non-telegraphing grain plywood when laminate is the specified finish.

.4 Assemble Work with flush butt hairline corners and joints. Cut-outs for 
services to be done on site during installation. No hairline cracks will be 
allowed in the face area of cabinet work modules unless approved in 
writing by Consultant.

.5 Carefully fit, cope or mitre and well glue-up Joints. There shall be no end 
wood visible on finished surfaces.

.6 Set nail heads in finished surfaces. Countersink screws and bolts, except 
those detailed to be exposed, and fill holes with edge grain wood plugs to 
match colour and grain.

.7 Ensure adjacent part of continuous work match in colour and pattern.

.2 Construction

.1 Minimum core thicknesses as follows:

.1 Drawer bottoms, particleboard, 12 mm;

.2 Drawer sides and backs, particleboard, 12 mm;

.3 Drawer fronts, MDF, 19 mm;

.4 Doors, MDF, 19 mm;



PG Tourism Office Section 06 40 00
Prince George, British Columbia ARCHITECTURAL WOODWORK
Project Number: 2023-047 Page 8 of 12

.5 Lower case backs against walls, particleboard, 10 mm;

.6 Upper case backs against walls, particleboard, 10 mm;

.7 Shelves, fixed and adjustable, plywood, 19 mm;

.8 Counter top cores, Plywood with non-telegraphing grain, 19 mm 
with 38 mm edge, for wet areas, use plywood with type two 
adhesive and ensure that all cut-outs are sealed prior to 
installation of sinks, primer is not considered to be an appropriate 
sealer;

.9 Backsplashes at all locations: Poplar Veneer Plywood, 19 mm; 
use plywood with type two adhesive at wet areas,

.10 All other work Poplar Veneer Plywood, 19 mm.

.2 Glue, dowel, mortise, lock joint or dado all cabinet work and cabinet work. 
Do not use staples. Nailing and screws are acceptable. Do not surface 
nail or screw through countertops.

.3 Blocking, framing, web frames to be solid lumber.

.4 Cut and adapt all Work to receive hardware.

.1 Drill and prepare end gables for insert type shelf standards on 
gables.

.2 Install all finishing hardware and fittings in shop.

.3 Fittings which may be susceptible to damage during shipping and 
installation may be installed after millwork installed on site.

2.4 CABINET HARDWARE

.1 Provide the following cabinet hardware, in quantity required, complete with all 
screws, bolts, washers for complete installation.

.2 Non-Exposed Fasteners: fabricators choice consistent with quality level 
specified.

.3 Exposed Fasteners: Architectural appearance, material, finish and fastener tool 
type as selected by Consultant; coordinate sample submittals before ordering 
materials.

.4 Draw Bolt Fasteners: Mitre butt joint fastener, adjustable and requiring no special 
tools for installation, galvanized.

.1 Acceptable Materials: 

.1 Häfele Canada Inc.

.2 K&V 516, Knape & Vogt Canada.

.3 BP5162G, Richelieu

.5 Spacers: Rigid PVC to size and profile indicated.

.6 Access Panel Connectors

.1 Basis-of-Design Materials: 

.1 Type JCBA0101C2 complete with Tee-Nut 26112, Richelieu.

.7 Grommets for electrical cords through counter tops, as indicated on drawings.

.1 Acceptable Materials:

.1 BP6026195, 60 mm Ø, brushed nickel, Richelieu
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.8 Pulls: Typical drawers and doors as indicated on Drawings.

.9 Drawer Slides: Following list of drawer slides is provided to indicate general 
conformance requirements only; notify the Consultant where drawer width, height 
or intended use differs from that indicated in the general description and the 
requirements of the manufacturer:

.1 Light duty drawer slides: 34 kg capacity, ¾ extension and soft closers:

.1 Acceptable Materials:

.1 2132, Accuride.

.2 3611, Dynaslide.

.3 KA3432, Hettich Canada LP.

.4 8350, Knape and Vogt.

.2 Medium duty drawer slides and high height drawers (150 mm, 

305 mm): 41 kg capacity, full extension and soft closers:

.1 Acceptable Materials:

.1 3834, Accuride.

.2 Dynapro, Grass.

.3 KA5632, Hettich Canada LP.

.4 8400, Knape & Vogt.

.3 Heavy duty drawer slides: 68 kg capacity, full extension and soft closers:

.1 Acceptable Materials:

.1 4032, Accuride.

.2 Dynapro, Grass.

.3 KA555, Hettich Canada LP.

.4 8500, Knape and Vogt.

.10 Hinges:

.1 Typical Cabinet Doors: Concealed, euro-style hinge with cover caps; fully 
adjustable for overlay, depth, height and closing force; opening angle of 

110; self-closing feature; nickel plated steel construction; overlay and 
half overlay mounting, and soft closers, size and profile to suit cabinet 
construction:

.1 Acceptable Materials:

.1 CLIP top Series, Blum Canada Ltd.

.2 Tiomos, GRASS Canada.

.3 Salice 700 Series, Häfele Canada Inc.

.4 Sensys, Hettich Canada LP.

.11 Locks:

.1 Typical lockable doors and drawers: Nickel finished, master keyed, keyed 
alike in groups, cam lock with plate, adjust keying group to suit 
requirements:

.1 Basis of Design Materials:

.1 100DR, Olympus

.2 Acceptable Manufacturers:
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.1 CompX National.

.2 Richelieu.

.3 Trimline.

.12 Shelf Rests:

.1 Stainless steel pin rests: 7 mm Ø socket collar inserts for steel pin shelf 
supports, drill holes in cabinet work to accept collar, chrome or nickel 
finish:

.1 Acceptable Materials:

.1 Series 331/325 grommet, Knape & Vogt Canada.

.2 5829-180/2292-180, Richelieu.

2.5 FACTORY FINISHING � CABINET WORK

.1 Cabinet work for High Pressure Decorative Laminate Finish:

.1 NAAWS Quality Grade Custom.

.2 Construction: Cabinet work shall conform to applicable sections of the 
NAAWS.

.3 Exposed Parts and interior of cabinet doors: High pressure decorative 
laminate, substrate as indicated.

.4 Semi-Exposed Parts: Low pressure decorative laminate, substrate as 
specified above.

.5 Concealed parts: Low pressure decorative laminate backer to balance 
face materials.

.6 Backprime concealed surfaces after installation as follows:

.1 Surfaces in contact with concrete, masonry, floors or floor finishes.

.2 Underside of window stools.

.3 Underside of front edges of countertops and toe-spaces.

.4 Other surfaces that may be subjected to moisture during use or 
cleaning.

.2 Laminate Countertops and Backsplashes

.1 Countertops shall be self edge type to applicable NAAWS requirements.

.2 Backsplash shall conform to Section 6 of the NAAWS.

.3 Custom counter shall be seamless.

Part 3 Execution

3.1 EXAMINATION

.1 Site Conditions for installation of architectural woodwork shall be in accordance 
with applicable NAAWS requirements.

.2 Verify condition and dimensions of previously installed work upon which this 
Section depends.  Report defects to Consultant. Commencement of Work means 
acceptance of existing conditions.
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3.2 PREPARATION

.1 Obtain measurements from site.

.2 Check access to ensure large pieces of work can be safely handled to their place 
of final installation.

.3 Verify that solid blocking for support and anchoring of woodwork is installed 
where required.  Confirm exact height and location with Drawings and 
Consultant.

.4 Protect finished surfaces and materials of other trades from damage.

.5 Ensure services and roughing-in which affect or are connected to or through this 
work are complete and acceptable.

.6 Back prime cabinet work immediately after delivery to site.

3.3 INSTALLATION

.1 Install work to applicable NAAWS and Quality Assurance requirements.

.2 Install cabinet work in its indicated locations, plumb, level, and true.

.3 Anchor to floor, walls, blocking, or ceiling using fastening devices and hardware 
consistent with the building materials encountered. Do not use wood plugs. Do 
not use plastic plugs for ceilings or walls. Provide wall strapping as required.

.4 Anchor cabinet work and millwork to building structure. Shim level and set square 
in relation to adjoining surfaces. Scribe to adjacent Work. Provide allowance for 
finish flooring installation to base.

.5 Cabinet work: 

.1 Fasten to framing using zinc-coated bolts, countersunk and plugged with 
matching wood plugs.

.2 Set cabinetwork in place, on base, anchoring securely to building 
structure and to adjoining cabinetwork. Use approved connector type 
fasteners between items of cabinetwork to hold adjoining pieces tightly 
together.

.3 Scribe to smooth snug fit with adjoining surfaces and materials to align 
work. Mitre corners.

.4 Perform cutting, fitting, repairing in woodwork as required by other trades 
where their work is connected to or part of this work.

.5 Cut out openings for mechanical, electrical, and communications fittings 
and fixtures. Coordinate and cooperate in the connection and installation 
of mechanical, electrical, and communications work.

.6 Apply sealant between countertops and adjoining walls and cabinetwork. 
Seal edges of cut-out core material before fixtures installed.

.7 Install finishing hardware shipped loose.

.6 Supply and install hardware required for the completion of architectural 
woodwork, including, without limitations, adjustable shelf supports and cabinet 
hinges, catches, pulls, drawer accessories, bumpers, drawer slides and closet 
hanger bars, and similar items.  Install millwork hardware in the shop wherever 
possible.  Install millwork hardware secure, plumb, level, true to line, and in 
accordance with the hardware manufacturers' printed instructions.  Cut and fit to 
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millwork for proper installation and operation.  Provide smoothly operating units 
free from binding.  Clean and adjust hardware for proper operation.  

3.4 ADJUSTING

.1 During and after installation adjust all hardware and operating parts as necessary 
to ensure smooth and proper operation.

3.5 CLEANING

.1 Clean all cabinet, countertops, shelves and fixtures.

.2 Repair any marks, scratches or marring.

.3 Remove and replace damaged, marked, or stained architectural woodwork.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Through penetration firestopping and smokeseal systems for penetrations 
through the following fire resistance rated assemblies, including both empty 
openings and openings containing penetrating items:

.1 Floors.

.2 Wall and partitions.

.3 Smoke barriers.

.4 Construction enclosing compartmentalized areas.

.2 Fire resistive joint systems for the following:

.1 Floor-to-floor joints.

.2 Floor-to-wall joints.

.3 Head-of-wall joints.

.4 Wall-to-wall joints.

.3 Requirements for Rated Systems or systems requiring Engineered 
Judgements (EJ):

.1 Use of materials that have not been tested in a system or that are 
not capable of obtaining an Engineered Judgement will not be 
acceptable for use on this Project.

.2 Materials having only a ULC, CUL or FM Approved label will not be 
acceptable for use on this Project, unless supporting documentation 
is provided indicating its use in a ULC and FM Approved Rated 
Assembly Listing for Firestop Systems and Components of an 
Engineered Judgement specific to the installation conditions of the 
project.

.4 Requirements for installation of Fire Stop systems under a single source of 
responsibility; either through direct supervision of the Contractor or a single 
trade responsibility performed by a specialty Subcontractor at the choice of 
the Contractor. 

.5 Requirements for third-party verification of installed Fire Stop system 
components forming a part of the work of this Section by an inspection 
agency that employs personnel who are qualified to perform this work in 
accordance a recognized training program acceptable to the Consultant 
and Authority Having Jurisdiction.

.2 Related Requirements:

.1 Section 01 35 00 � Delegated Design

.2 Section 09 21 16 � Gypsum Board Assemblies

.3 Division 21-23 Mechanical

.4 Division 26-28 Electrical

1.2 REFERENCES

.1 Definitions:
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.1 Fire-Resistance Rating: The time in minutes or hours that a material or 
assembly of materials will withstand the passage of flame and transmission 
of heat when exposed to fire meeting the requirements of CAN/ULC 101 or 
as determined by formal testing of material or assembly of materials 
meeting requirements of CAN/ULC 115, or an interpretation of information 
derived from formal testing in accordance with requirements of the Building 
Code and acceptable to the Authority Having Jurisdiction. 

.2 Fire Separation: Assembly that acts as a barrier against the spread of fire, 
smoke and noxious gases resulting from combustion as defined by the 
Building Code and includes the following assemblies having a Fire-
Resistance Rating requiring Fire Stopping as follows: 

.1 Penetration-Type Fire Stop systems located within load bearing 
walls and partitions. 

.2 Penetration-Type Fire Stop systems located within non-load 
bearing walls and partitions. 

.3 Penetration-Type located within floor assemblies. 

.4 Building Perimeter-Type located between floor assemblies and 
exterior wall and roof construction. 

.5 Construction Joint-Type and other assemblies having a Fire-
Resistance Rating indicated on Drawings or Schedules. 

.3 Fire Compartment: Spaces within a building that are enclosed by exterior 
walls or separated from other parts of the building by enclosing Fire 
Separations having a Fire-Resistance Rating. 

.4 Firewall: Assembly that is a Fire Separation constructed from non-
combustible construction subdividing a building or separating adjoining 
buildings to resist the spread of fire and that has a Fire-Resistance Rating, 
and structural stability to remain intact under fire conditions for the required 
fire-rated time. 

.5 Fire Stop: System consisting of a material, component and means of 
support used to fill gaps between Fire Separations or between Fire 
Separations and other assemblies, or used around items that wholly or 
partially penetrate a Fire Separation.

.2 Reference Standards:

.1 American Society for Testing and Materials International (ASTM):

.1 ASTM A1008/A1008M-21a, Standard Specification for Steel, Sheet, 
Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-
Strength Low-Alloy with Improved Formability, Solution Hardened, 
and Bake Hardenable.

.2 ASTM E119-22, Standard Test Methods for Fire Tests of Building 
Construction and Materials.

.3 ASTM E814-13a(2017), Standard Test Method for Fire Tests of 
Penetration Firestop Systems.

.4 ASTM E1966-15(2019), Standard Test Method for Fire-Resistive 
Joint Systems.

.5 ASTM E2174-20a, Standard Practice for On-Site Inspection of 
Installed Firestop Systems..
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.6 ASTM E2307-20, Standard Test Method for Determining Fire 
Resistance of Perimeter Fire Barrier Systems Using 
Intermediate-Scale, Multi-story Test Apparatus.

.7 ASTM E2393-20a, Standard Practice for On-Site Inspection of 
Installed Fire Resistive Joint Systems and Perimeter Fire Barriers.

.2 Factory Mutual (FM): 

.1 FM Approval 4990, Firestopping. 2009. 

.2 FM Approval 4991, Approval of Firestop Contractors. 2013.

.3 Firestop Contractors International Association (FCIA): 

.1 FCIA Manual of Practice, 8th Edition. 

.4 International Firestop Council (IFC): 

.1 IFC Guidelines for Evaluating Fire Stop Systems in Engineering 
Judgments. 2018

.2 IFC Guidelines for Evaluating Engineering Judgements -: Perimeter 
Fire Barrier Systems. 2018

.3 Recommended IFC Guidelines for Evaluating Engineering 
Judgments on Fire Resistant Duct Enclosure Systems for 
Ventilation Ducts. 2009

.5 National Fire Protection Agency (NFPA):

.1 NFPA (Fire) 251, Standard Methods of Tests of Fire Endurance of 
Building Construction and Materials, 2006 Edition.

.6 Underwriters Laboratories Inc. (UL):

.1 UL 1479-2015, Standard for Fire Test of Through-Penetration 
Firestops.

.7 Underwriter's Laboratories of Canada (ULC):

.1 ULC Firestop Systems and Components, 2017 Edition. 

.2 ULC 101-2014, Standard Methods of Fire Endurance Tests of 
Building Construction and Materials. (CAN/ULC-S101-14)

.3 ULC 102-2018, Standard Method of Test for Surface Burning 
Characteristics of Building Materials and Assemblies. (ULC S102)

.4 ULC 114-2018, Standard Method of Test for Determination of Non-
Combustibility in Building Materials.

.5 ULC 115-2018, Standard Method of Fire Tests of Firestop Systems.

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Pre-Installation Meetings: convene pre-installation meeting one week prior to 
beginning work of this Section, with contractor's representative and Consultant in 
accordance with Section 01 31 19 � Project Meetings to:

.1 Verify project requirements.

.2 Review installation and substrate conditions.

.3 Co-ordination with other building subtrades.

.4 Review manufacturer's installation instructions and warranty requirements.
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.2 Schedule: Submit a schedule listing surfaces or components to which firestopping 
and smokeseals is to be applied, and indicating the firestopping and smokeseals 
system and materials required and detailing installation not later than 30 working 
days following Award of Contract.

1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

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

.2 Submit product data in accordance with Section 01 33 00 � Submittal Procedures:

.1 Submit manufacturer's printed product literature, specifications and 
datasheet and include product characteristics, performance criteria, 
physical size, finish and limitations.

.2 Provide electronic copy of Workplace Hazardous Materials Information 
System WHMIS SDS - Safety Data Sheets in accordance with WHMIS 
acceptable to Labour Canada, and Health and Welfare Canada.

.3 Quality assurance submittals: submit following in accordance with Section 
01 45 00 - Quality Control.

.1 Test reports: in accordance with CAN-ULC-101 for fire endurance and 
CAN-ULC-102 for surface burning characteristics and CAN-ULC 115.

.1 Submit certified test reports from approved independent testing 
laboratories, indicating compliance of applied fire stopping with 
specifications for specified performance characteristics and 
physical properties.

.2 Document from Engineer of Record showing compliance of 
alternative fire stopping solution with CAN-ULC 115 and the EJ 
guidelines provided by the National Research Council, Best 
Practices Guide on Fire Stops and Fire Blocks and Their Impact on 
Sound Transmission.

.2 Certificates: submit certificates signed by manufacturer certifying that 
materials comply with specified performance characteristics and physical 
properties.

.3 Manufacturer's Instructions: submit manufacturer's installation instructions 
and special handling criteria, installation sequence, and cleaning 
procedures.

.4 Manufacturer's Field Reports: submit to manufacturer's written reports 
within three days of review, verifying compliance of Work, as described in 
PART THREE - FIELD QUALITY CONTROL.

.4 Provide a third party inspection agency upon completion of the Work of this 
Section to inspect the fire stopping work and submit written reports and 
verifications/approval of the installation of products and systems and the products 
are installed to the manufacturer�s requirements to achieve the required fire 
ratings.

1.5 QUALITY ASSURANCE

.1 Regulatory Requirements: Use materials and methods of determining required 
thickness of application that have the full acceptance of Authority Having 
Jurisdiction and that are tested in accordance with ULC 115, and that form a part 
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of a ULC or CUL listed system, Engineered Judgement or Equivalent Fire 
Resistance Rated Assembly.

.2 Use materials and methods of determining required thickness of application that 
have the full acceptance of authority having jurisdiction.

.3 Qualifications:  Installer: company or person specializing in fire stopping 
installations and approved by manufacturer with five years documented experience

.4 Where possible determine thickness to be applied from tests of assemblies 
identical to the assembly to be protected, conducted in accordance with ULC 101, 
ASTM E119, UL 1479, NFPA 251, and ASTM E814.

.5 Determine system from available engineering studies, or correspondence with the 
labelling agency indicating the effect of the differences on the fire separation of the 
assembly. Confirm acceptance of system by authorities having jurisdiction in 
writing.

.6 Where the assembly includes conditions that do not correspond to those included 
in any previously tested assembly and for which no relevant engineering 
information is available use the same system and material as would be required for 
a tested assembly with similar conditions and that will achieve at least the 
minimum level of performance required in a previously tested assembly.

.7 Use materials tested to ULC 115. Assemblies containing the materials shall be in 
accordance with assemblies tested and approved by agencies acceptable to 
authority having jurisdiction.

.8 Source Responsibility: Obtain through penetration firestop and joint systems, for 
each kind of penetration and construction condition indicated, from a single source 
of installation responsibility.

.9 Delegated Design Professional: Use a Professional Engineer, registered in the 
province of the Work and familiar with installations of similar scope and complexity 
to design firestopping and smokeseals.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Packing, shipping, handling and unloading:

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 
Common Product Requirements.

.2 Deliver, store and handle materials in accordance with manufacturer's 
written instructions.

.3 Deliver materials to the site in undamaged condition and in original 
unopened containers, marked to indicate brand name, manufacturer, and 
ULC markings.

.2 Storage and Protection:

.1 Store materials in dry location and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area.

.2 Replace defective or damaged materials with new.

.3 Use stock before its expiration date.

.3 Packaging Waste Management
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.1 Separate and recycle waste materials in accordance with Section 01 74 21 
- Waste Management and Disposal.

1.7 SITE CONDITIONS

.1 Ambient Conditions:

.1 Install firestopping and smokeseals materials only when the areas in which 
they are scheduled are closed-in and protected from dampness.

.2 Install firestopping and smokeseals systems when ambient or substrate 
temperatures are within temperature and moisture limits permitted by 
firestopping and smokeseals system manufacturers or when substrates are 
not wet due to rain, frost, condensation, or other causes.

.3 Ventilate firestopping and smokeseals systems in accordance with 
manufacturer's written instructions by natural means or forced air 
circulation where natural means are not adequate.

Part 2 Products

2.1 MANUFACTURERS

.1 Acceptable Manufacturers:  Subject to compliance with requirements specified in 
this Section, manufacturers offering products that may be incorporated into the 
Work include; but are not limited to, the following:

.1 3M Canada Inc.

.2 Carboline (formerly A/D Fire Protection Systems Inc.)

.3 EZ-Path Fire Rated Pathways.

.4 Firestop Systems Inc.

.5 Hilti Canada Ltd.

.6 Johns Manville Fire Protection Systems.

.7 Nuco Self Seal Firestopping Products.

.8 Passive Fire Protection Partners Firestop Systems Inc.

.9 Roxtec, Preformed Fire Stopping Systems.

.10 Specified Technologies Inc.

.11 Tremco Ltd.

2.2 PERFORMANCE/DESIGN CRITERIA

.1 Delegated Design Requirements: Design firestopping and smokeseals required by 
the Contract Documents to withstand fire ratings indicated and in accordance with 
requirements of the Building Code, and as described in Section 01 35 00 � 
Delegated Design.

.2 Performance Requirements: Manufacturer shall design proprietary assemblies to 
withstand the listed ratings in accordance with the Building Code, Underwriters 
Laboratories Canada, and authorities having jurisdiction, and as follows:

.1 Provide through penetration firestop and joint systems that are produced 
and installed to resist spread of fire according to requirements indicated, 
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resist passage of smoke and other gases, and maintain original fire 
resistance rating of assembly penetrated:

.1 Fire resistance rated load bearing walls, including partitions, with 
fire protection rated openings.

.2 Fire resistance rated non-load bearing walls, including partitions, 
with fire protection rated openings.

.3 Fire resistance rated floor assemblies.

.2 F-Rated Systems: Provide through penetration firestop systems with 
F-ratings indicated, as determined by ULC 115 or ASTM E814, but not less 
than that equalling or exceeding fire resistance rating of constructions 
penetrated.

.3 T-Rated Systems: For the following conditions, provide through penetration 
firestop systems with T-ratings indicated, as well as F-ratings, as 
determined per by ULC 115 or ASTM E814, where systems protect 
penetrating items exposed to potential contact with adjacent materials:

.1 Penetrations located outside wall cavities.

.2 Penetrations located outside fire resistive shaft enclosures.

.3 Penetrations located in construction containing fire protection rated 
openings.

.4 Penetrating items larger than 100 mm diameter nominal pipe 
or 100 cm2 in overall cross sectional area.

.4 Firestopping and Smokeseals Systems Exposed To View: Systems 
exposed to view, traffic, moisture, and physical damage; provide products 
that after curing do not deteriorate when exposed to these conditions both 
during and after construction, and as follows:

.1 Provide moisture resistant through penetration firestop systems for 
piping penetrations for plumbing and wet pipe sprinkler systems.

.2 Provide firestopping and smokeseals systems capable of 
supporting floor loads involved either by installing floor plates or by 
other means for floor penetrations with annular spaces 
exceeding 100 mm in width and exposed to possible loading and 
traffic.

.3 Provide firestopping and smokeseals systems not requiring removal 
of insulation for penetrations involving insulated piping.

.4 Provide products with flame spread ratings of less than 25 and 
smoke developed ratings of less than 50 for firestopping and 
smokeseals and joint systems exposed to view.

.5 Fire Resistance of Joint Systems: Assembly ratings and movement 
capabilities indicated, but with assembly ratings not less than that equalling 
or exceeding fire resistance rating of constructions in which joints are 
located.

2.3 MATERIALS: FIRESTOPPING AND SMOKESEALS, GENERAL

.1 Compatibility: Provide firestopping and smokeseals systems that are compatible 
with one another, with the substrates forming openings, and with the items, if any, 
penetrating firestopping and smokeseals systems, under conditions of 
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service and application, as demonstrated by firestopping and smokeseals system 
manufacturer based on testing and field experience, and as follows:

.1 Service penetration assemblies: certified by ULC in accordance with ULC 
115 and listed in ULC Guide No. 40 U19.

.2 Service penetration firestopping and smokeseals components: certified by 
ULC in accordance with ULC 115 and listed in ULC Guide No. 40 U19.13, 
under the Label Service of ULC.

.3 Fire resistance rating of installed firestopping and smokeseals assembly 
not less than the fire resistance rating of surrounding floor and wall 
assembly.

.4 Firestopping and Smokeseals at openings intended for ease of re-entry 
such as cables: elastomeric seal; do not use cementitious or rigid seal at 
such locations.

.5 Firestopping and Smokeseals at openings around penetrations for pipes, 
ductwork and other mechanical items requiring sound and vibration control: 
elastomeric seal; do not use a cementitious or rigid seal at such locations. 
Exemption to fire dampers.

.2 Accessories: Provide components for each firestopping and smokeseals systems 
that are needed to install fill materials. Use only components specified by 
firestopping and smokeseals system manufacturer and approved by the qualified 
testing and inspecting agency for firestopping and smokeseals systems indicated. 
Accessories include, but are not limited to, the following items:

.1 Permanent forming, damming and backing materials, including the 
following:

.1 Slag or rock wool fibre insulation.

.2 Sealants used in combination with other forming, damming or 
backing materials to prevent leakage of fill materials in liquid state.

.3 Fire-rated form board.

.4 Fillers for sealants.

.2 Temporary forming materials.

.3 Substrate primers.

.4 Collars.

.5 Steel sleeves.

.6 Primers: to manufacturer's recommendation for specific material, substrate, 
and end use.

.7 Water (if applicable): potable, clean and free from injurious amounts of 
deleterious substances.

.8 Metal fire stop: Commercial galvanized steel, to ASTM A1008/A1008M, 
zinc coating 260 g/m2, minimum metal core thickness 0.912 mm.

.9 Steel Deck Moulded Flute Inserts: One piece moulded mineral fibre flute 
inserts, sized for steel deck profiles, for placement at top of fire rated wall 
assemblies:

.1 Basis-of-Design Materials: 

.1 Hilti CP777 Speed Plugs.

.10 Labels: Peel-and-stick labels printed with the following information:
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.1 ATTENTION: FIRE RATED ASSEMBLY. DO NOT MODIFY.

.2 Name of firestopping manufacturer.

.3 Names of products used.

.4 Hour Rating of Assembly.

.5 Manufacturers standard detail number, or Engineered Judgement 
identifier; ULC or cULus Number.

.6 Date of installation.

.7 Name of installing Subcontractor.

.8 Contact telephone number for repair or replacement of firestopping 
materials.

2.4 FILL MATERIALS

.1 General:

.1 Provide firestopping and smokeseals systems containing the types of fill 
materials indicated in the Firestopping and Smokseals System Schedule 
below by reference to the types of materials described in this Article.  Fill 
materials are those referred to in directories of the referenced testing and 
inspecting agencies as fill, void, or cavity materials.

.2 Firestopping and smoke seal systems shall be tested in accordance with 
ULC 115, and be comprised of asbestos-free materials and systems 
capable of maintaining an effective barrier against flame, smoke and 
gases, and not to exceed opening sizes for which they are intended for the 
ratings as indicated on drawings.

.2 Cast-in-Place Firestopping and Smokeseals Devices: Factory-assembled devices 
for use in cast-in-place concrete floors and consisting of an outer metallic sleeve 
lined with an intumescent strip, a radial extended flange attached to one end of the 
sleeve for fastening to concrete formwork, and a neoprene gasket.

.3 Latex Sealants: Single-component latex formulations that after cure do not 
re-emulsify during exposure to moisture.

.4 Firestopping and Smokeseals Devices: Factory-assembled collars formed from 
galvanized steel and lined with intumescent material sized to fit specific diameter 
of penetrating item.

.5 Cable Penetration Devices: 

.1 Pre-manufactured intumescent blocks.

.1 Acceptable Materials:

.1 CFS-BL Intumescent Blocks, Hilti. 

.2 Intumescent Blocks, Roxtec. 

.2 Pre-manufactured sleeves, consisting of an adjustable core. 

.1 Acceptable Materials:

.1 CP 653 Speed Sleeves, Hilti. 

.2 EZ-Path Fire Rated Pathway, Specified Technologies. 

.3 Pre-manufactured cable management system, consisting of a system of 
intumescent inserts and adjustable cores 

.1 Acceptable Materials:
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.1 Transit, Hilti. 

.2 Preformed Fire Stopping Systems, Roxtec. 

.6 Intumescent Composite Sheets: Rigid panels consisting of aluminum foil faced 
elastomeric sheet bonded to galvanized steel sheet.

.7 Intumescent Putties: Non-hardening dielectric, water resistant putties containing no 
solvents, inorganic fibres, or silicone compounds.

.8 Intumescent Spray Foam: Expanding spray-in-place intumescent foam sealant.

.9 Intumescent Wrap Strips: Single component intumescent elastomeric sheets with 
aluminum foil on one side.

.10 Mortars: Pre-packaged, dry mixes consisting of a blend of inorganic binders, 
hydraulic cement, fillers, and lightweight aggregate formulated for mixing with 
water at Project site to form a non-shrinking, homogeneous mortar.

.11 Pillows/Bags: Reusable, heat expanding pillows/bags consisting of glass fibre cloth 
cases filled with a combination of mineral fibre, water insoluble expansion agents 
and fire retardant additives.

.12 Silicone Foams: Multi-component, silicone based liquid elastomers that, when 
mixed, expand and cure in place to produce a flexible, non-shrinking foam.

.13 Silicone Sealants: Moisture curing, single component, silicone based, neutral 
curing elastomeric sealants of grade indicated below:

.1 Grade for Horizontal Surfaces: Pourable (self levelling) formulation for 
openings in floors and other horizontal surfaces.

.2 Grade for Vertical Surfaces: non-sag formulation for openings in vertical 
and other surfaces.

2.5 MIXING

.1 For those products requiring mixing before application, comply with firestopping 
and smokeseals system manufacturer's written instructions for accurate 
proportioning of materials, water (if required), type of mixing equipment, selection 
of mixer speeds, mixing containers, mixing time, and other items or procedures 
needed to produce products of uniform quality with optimum performance 
characteristics for application indicated.

Part 3 Execution

3.1 EXAMINATION

.1 Examine surfaces, components, materials to receive firestopping and smokeseals 
material; report any conditions which would detrimentally affect the application of 
the material or the proper firestopping and smokeseals of the system.

.2 Commence Work when conditions of surfaces and the working conditions are 
suitable.

.3 Where penetration sealants or caulking are required, ensure all service lines are in 
place, tested and approved.



PG Tourism Office Section 07 84 00
Prince George, British Columbia FIRESTOPPING AND SMOKESEALS
Project Number: 2023-047 Page 11 of 14

.4 Verify all proper blocking, framing (using non-combustible materials) are properly 
installed and prepared to receive firestopping and smokeseals. Notify Consultant in 
writing of any deficiencies affecting the proper performance of the firestopping and 
smokeseals, do not proceed until deficiencies are corrected.

3.2 PREPARATION

.1 Examine sizes and conditions of voids to be filled to establish correct thicknesses 
and installation of materials.

.1 Ensure that substrates and surfaces are clean, dry and frost free.

.2 Prepare surfaces in contact with fire stopping materials and smoke seals to 
manufacturer's instructions.

.3 Maintain insulation around pipes and ducts penetrating fire separation without 
interruption to vapour barrier.

.4 Prime surfaces as required.

.5 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; 
remove stains on adjacent surfaces.

3.3 INSTALLATION

.1 Compliance: comply with manufacturer's written recommendations or 
specifications, including product technical bulletins, handling, storage and 
installation instructions, and datasheets.

.2 Install fire stopping and smoke seal material and components in accordance with 
manufacturer's certified tested system listing.

.3 Apply firestopping and smokeseals materials/systems to maintain the fire 
separations in the project as indicated on drawings.

.4 Seal holes or voids made by through penetrations, poke-through termination 
devices, and unpenetrated openings or joints to ensure continuity and integrity of 
fire separation are maintained.

.5 Provide temporary forming as required and remove forming only after materials 
have gained sufficient strength and after initial curing.

.6 Tool or trowel exposed surfaces to neat finish.

.7 Remove excess compound promptly as work progresses and upon completion.

3.4 FIELD QUALITY CONTROL

.1 Review: notify Consultant when ready for review and prior to concealing or 
enclosing fire stopping materials and service penetration assemblies.

.1 Cut tests may be made at random by the Owner. Frequency of cut tests 
shall be determined by the Consultant, but will not be more than 1% of total 
length of firestopping and smokeseals.

.2 Make all necessary repairs and correct all deficiencies noted after 
completion of cut tests.

.2 Manufacturer's Field Services:
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.1 Obtain written report from manufacturer verifying compliance of Work, in 
handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in Section 01 33 00 � Submittal 
Procedures.

.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product 
installation in accordance with manufacturer's instructions.

.3 Schedule site visits, to review Work, twice during progress of Work at 25% 
and 60% complete.

3.5 CLEANING

.1 Proceed in accordance with Section 01 74 11 - Cleaning.

.2 On completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment.

.3 Remove temporary dams after initial set of fire stopping and smoke seal materials.

3.6 SCHEDULE

.1 Design and provide through penetration firestopping and smokeseals as follows 
for:

.1 Systems with No Penetrating Items: Select one or more of the following fill 
materials:

.1 Latex sealant.

.2 Silicone sealant.

.3 Intumescent putty.

.4 Intumescent foam blocks or boards.

.5 Intumescent spray foam.

.2 Systems for Metallic Pipes, Conduit, or Tubing: Select one or more of the 
following fill materials:

.1 Latex sealant.

.2 Silicone sealant.

.3 Intumescent putty.

.4 Intumescent foam blocks or boards.

.5 Intumescent spray foam.

.3 Systems for Non-metallic Pipe, Conduit, or Tubing: Select one or more of 
the following fill materials:

.1 Latex sealant.

.2 Silicone sealant.

.3 Intumescent putty.

.4 Intumescent wrap strips.

.5 Firestopping and Smokeseals device.

.6 Intumescent spray foam.

.4 Re-enterable and Cable Managed Systems for Electrical, and Data and 
Communications Cables:
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.1 Prefabricated Firestop Sleeve CP653 (Hilti).

.2 Preformed Intumescent Blocks CFS-BL (Hilti).

.3 Preformed Intumescent Blocks (Roxtec).

.4 Prefabricated Cable Pathways (EZ-Path).

.5 Systems for Electrical, and Data and Communications Cables: Select one 
or more of the following fill materials:

.1 Latex sealant.

.2 Silicone sealant.

.3 Intumescent putty.

.4 Silicone foam.

.5 Prefabricated Firestop Sleeve CP 653 (Hilti).

.6 Preformed Intumescent Blocks CFS-BL (Hilti).

.7 Preformed Intumescent Blocks (Roxtec).

.8 Prefabricated Cable Pathways (EZ-Path).

.9 Intumescent foam blocks or boards.

.10 Intumescent spray foam.

.6 Systems for Cable Trays: Select one or more of the following fill materials:

.1 Latex sealant.

.2 Intumescent putty.

.3 Silicone foam.

.4 Pillows/bags.

.5 Intumescent foam blocks or boards.

.7 Systems for Insulated Pipes: Select one or more of the following fill 
materials:

.1 Latex sealant.

.2 Intumescent putty.

.3 Silicone foam.

.4 Intumescent wrap strips.

.5 Intumescent foam blocks or boards.

.6 Intumescent spray foam.

.8 Systems for Miscellaneous Electrical Penetrations: Select one or more of 
the following fill materials:

.1 Latex sealant.

.2 Intumescent putty.

.3 Intumescent foam blocks or boards.

.4 Intumescent spray foam.

.9 Systems for Miscellaneous Mechanical Penetrations: Select one or more of 
the following fill materials:

.1 Latex sealant.

.2 Intumescent foam blocks or boards.

.3 Intumescent spray foam.
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.10 Systems for Groupings of Penetrations: Select one or more of the following 
fill materials:

.1 Latex sealant.

.2 Intumescent wrap strips.

.3 Firestopping and Smokeseals device.

.4 Intumescent composite sheet.

.5 Intumescent foam blocks or boards.

.6 Intumescent spray foam.

.2 Design and provide joint firestopping and smokeseals as follows for:

.1 Floor-to-Floor, Fire Resistive Joint System: Provide materials to meet the 
following criteria:

.1 Assembly Rating: As indicated.

.2 Nominal Joint Width: As indicated.

.3 Movement Capabilities: Compression and extension.

.2 Floor-to-Wall, Fire Resistive Joint System: Provide materials to meet the 
following criteria:

.1 Assembly Rating: As indicated.

.2 Nominal Joint Width: As indicated.

.3 Movement Capabilities: To be confirmed, compression, extension, 
or horizontal shear.

.3 Head-of-Wall, Fire Resistive Joint System: Provide materials to meet the 
following criteria:

.1 Assembly Rating: As indicated.

.2 Nominal Joint Width: As indicated.

.3 Movement Capabilities: Compression and extension.

.4 Wall-to-Wall, Fire Resistive Joint System: Provide materials to meet the 
following criteria:

.1 Assembly Rating: As indicated.

.2 Nominal Joint Width: As indicated.

.3 Movement Capabilities: Compression and extension.

.3 Design and provide perimeter fire containment firestopping and smokeseals as 
follows for:

.1 Perimeter Fire Containment System: Provide materials to meet the 
following criteria:

.1 Integrity Rating: As indicated.

.2 Insulation Rating: As Indicated.

.3 Linear Opening Width: As indicated.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Sealant types:

.1 Acrylic latex one part.

.2 Mould and mildew resistant.

.3 Silicone for general construction and air-seal.

.4 Acoustical.

.5 Horizontal joint two component, self-levelling.

.6 Control joint.

.2 Accessories:  Rod backings, high density foam, bond breaker tape, 
preformed sealants, primer, joint cleaner and bond breaker.

.2 Related Requirements:

.1 Section 06 40 00 � Architectural Woodwork

.2 Section 08 11 13 � Steel Doors and Frames

.3 Section 08 80 50 � Glazing

.4 Section 09 21 16 � Gypsum Board Assemblies

.5 Section 09 65 00 � Resilient Flooring

.6 Division 23 � Mechanical

.7 Other technical sections as required.

1.2 REFERENCES

.1 Reference Standards:

.1 American Society for Testing and Materials International (ASTM):

.1 ASTM C794-18, Standard Test Method for Adhesion-in-Peel of 
Elastomeric Joint Sealants.

.2 ASTM C834-17, Standard Specification for Latex Sealants.

.3 ASTM C919-22, Standard Practice for Use of Sealants in 
Acoustical Applications.

.4 ASTM C920-18, Standard Specification for Elastomeric Joint 
Sealants.

.5 ASTM C1193-16, Standard Guide for Use of Joint Sealants.

.6 ASTM C1330-18, Standard Specification for Cylindrical Sealant 
Backing for Use with Cold Liquid-Applied Sealants.

.7 ASTM C1521-19 (2020), Standard Practice for Evaluating 
Adhesion of Installed Weatherproofing Sealant Joints.

.8 ASTM D2240-15(2021), Standard Test Methods for Rubber 
Property, Durometer Hardness.

.2 Department of Justice Canada (Jus):

.1 Canadian Environmental Protection Act, 1999 (2018) (CEPA).

.3 Sealant, Waterproofing, and Restoration Institute (SWRI):

.1 Sealants: The Professionals� Guide 2013 Edition.
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.4 South Coast Air Quality Management District (SCAQMD):

.1 SCAQMD Rule 1168-22, Adhesives and Sealants Applications.

.5 Transport Canada (TC):

.1 Transportation of Dangerous Goods Act, 1992 (2019 ammend.) 
(TDGA).

.6 Underwriters Laboratories of Canada (ULC):

.1 ULC 115-2018, Standard Method of Fire Tests of Firestop 
Systems.

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures.

.1 Submit Workplace Hazardous Materials Information System WHMIS SDS 
- Safety Data Sheets. WHMIS SDS acceptable to Labour Canada and 
Health and Welfare Canada for sealants. Indicate VOC content.

.2 Submit samples in accordance with Section 01 33 00 � Submittal Procedures.

.1 Provide colour samples of the actual sealants for approval; painted or 
printed colour charts are not acceptable.

.3 When required by Consultant, submit test certificates from an approved 
Canadian materials testing laboratory indicating that sealants meet the 
requirements of the standards specified, and that the tests have been conducted 
in accordance with ASTM D2240.

.4 Submit manufacturer's printed product literature, specifications and data sheet. 
Indicate the following:

.1 Caulking compound.

.2 Primers.

.3 Sealing compound, each type, including compatibility when 
different sealants are in contact with each other.

.4 Manufacturers Warranty.

.5 Submit manufacturer�s installation instructions for each product used.

1.4 QUALITY ASSURANCE

.1 Caulking shall be performed by a manufacturer approved contractor with 
minimum three years successful experience in Work of similar size and 
complexity.

.2 Before performing Work of this Section, submit the names of proposed materials. 
If specified using Standards, indicate Qualification Number.

.3 Compatibility: Ensure sealants are compatible with adjacent materials and are 
approved by manufacture for use with adjacent materials.

.4 Mock-Ups:

.1 Construct mock-up in accordance with Section 01 45 00 - Quality Control.

.2 Before performing caulking work do sample applications of each type of 
sealant for approval. Site locations for sample applications shall be 
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designated by Consultant. Approved samples shall form standard for this 
project and no work of inferior quality will be allowed. Start no final work 
until approval of samples is given by the Consultant.

1.5 DELIVERY, STORAGE, AND HANDLING

.1 Deliver, handle, store and protect materials in accordance with Section 01 61 00 
- Common Product Requirements.

.2 Deliver containers labelled and sealed, complete with written application and 
maintenance instructions.

.3 Store materials in a dry heated enclosure in accordance with manufacturer's 
instructions.

.4 Remove from site and dispose of packaging materials at appropriate recycling 
facilities.

.5 Place materials defined as hazardous or toxic in designated containers.

.6 Handle and dispose of hazardous materials in accordance with the CEPA, 
TDGA, Regional and Municipal regulations.

.7 Unused sealant material must not be disposed of into sewer system, into 
streams, lakes, onto ground or in other location where it will pose health or 
environmental hazard.

.8 Divert unused joint sealing material from landfill to official hazardous material 
collections site approved by Consultant.

.9 Empty plastic joint sealer containers are not recyclable. Do not dispose of empty 
containers with plastic materials destined for recycling.

.10 Fold up metal banding, flatten, and place in designated area for recycling.

.11 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.6 SITE CONDITIONS

.1 Ambient Conditions:

.1 Do not proceed with installation of joint sealants under following 
conditions:

.1 When ambient and substrate temperature conditions are outside 
limits permitted by joint sealant manufacturer or are below 4.4 
degrees C.

.2 When joint substrates are wet.

.2 Joint-Width Conditions:

.1 Do not proceed with installation of joint sealants where joint widths are 
less than those allowed by joint sealant manufacturer for applications 
indicated.

.3 Joint-Substrate Conditions:
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.1 Do not proceed with installation of joint sealants until contaminants 
capable of interfering with adhesion are removed from joint substrates.

.2 Substrate must be clean, dry, and frost free.

1.7 WARRANTY

.1 Contractor hereby warrants that caulking work will not leak, crack, crumble, melt, 
shrink, run, lose adhesion or stain adjacent surfaces in accordance with General 
Conditions, but for three years.

.2 Provide Warranty for sealants to include in maintenance manuals as specified in 
Section 01 78 00 � Closeout Submittals.

Part 2 Products

2.1 MANUFACTURERS

.1 Acceptable Manufacturers: Subject to compliance with requirements in this 
Section and as recommended by the manufacturer, manufacturers offering 
products that may be incorporated into the Work include the following:

.1 Master Builders Solutions (previously BASF, Sonneborn).

.2 Chemtron Manufacturing Ltd.

.3 Dow

.4 GE Silicones Limited.

.5 Loxon, Sherwin Williams

.6 MAPEI Inc.

.7 Pecora

.8 Sika Chemical of Canada Ltd.

.9 Tremco Ltd.

.10 W.R. Meadows

2.2 PERFORMANCE/DESIGN CRITERIA

.1 Sealant system shall satisfy following requirements for duration of warranty 
period:

.1 Waterproof, flexible, and thermally compatible with substrate under 
applicable service conditions.

.2 Provide a weather-tight seal that does not allow moisture penetration.

.3 Shall not debond, crack, or craze.

.4 Shall not leak.

.2 Reference to products does not relieve manufacturer of responsibility to comply 
fully with specified criteria.

2.3 SEALANT MATERIALS

.1 Do not use caulking that emits strong odours, contains toxic chemicals or is not 
certified as mould resistant in air handling units.
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.2 When low toxicity caulks are not possible, confine usage to areas which off gas 
to exterior, are contained behind air barriers, or are applied several months 
before occupancy to maximize offgas time.

.3 Unless otherwise specified, VOC content limits of sealants shall be in 
accordance with SCAQMD Rule 1168 and as follows:

.1 Architectural Materials:

.1 Sealants: VOC content limit 250 g/L.

.2 Sealant Primers for Non-Porous Surfaces: VOC content limit 
250 g/L.

.3 Sealant Primers for Porous Surfaces: VOC content limit 775 g/L.

.2 All Other Applications:

.1 Sealants: VOC content limit 420 g/L.

.2 Sealant Primers: VOC content limit 750 g/L.

2.4 SEALANT MATERIAL DESIGNATIONS

.1 Type S-1: Acrylic Latex One Part, Shore A Hardness 20, to ASTM C834.

.1 Acceptable Materials: 

.1 Latacalk, Chemtron.

.2 Sonolac, BASF Sonneborn.

.3 Latex 100, Tremco.

.2 Type S-2: Silicone Sealant, mould and mildew resistant to ASTM C920; type S; 
grade NS; class 50; use NT, G, and A.

.1 Acceptable Materials:

.1 Multiseal, Chemtron.

.2 Dowsil 795 Silicone, Dow

.3 SCS2000, GE.

.4 895 NST, Pecora 

.5 Spectrem 2 Silicone, Tremco Inc.

.6 Knight Shield Silicone 5700 Series, W. R. Meadows

.3 Type S-3: Silicone Sealant, general construction and air-seal sealant.

.1 To ASTM C920: type S; grade NS; class 25; use NT, M, G, A, O.

.1 Acceptable Materials:

.1 Dowsil 790 Silicone, Dow (for porous substrates)

.2 Dowsil 795 Silicone, Dow (for non-porous substrates)

.4 Type S-5: Acoustical Sealant, interior, non-skimming, non-hardening, simple 
component synthetic rubber sealant.

.1 Acceptable Materials:

.1 Metaseal, Chemtron.

.2 AIS 919, Pecora 

.3 Acoustical Sealant, Tremco.
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.5 Type S-7: Single-component polyurethane or hybrid sealant, non-sag, for general 
construction.

.1 To ASTM C920: type S; grade NS; class 25; use NT, M, A, O, T.

.2 Acceptable Materials:

.1 Masterseal NPI or 150, BASF Sonneborne.

.2 Multiflex, Chemtron.

.3 H1 or S1, Loxon

.4 Mapeflex P1, MAPEI Inc.

.5 Dynatrol I-XL Hybrid, Pecora 

.6 Sikaflex 1a or SikaHyflex 150LM, Sika.

.7 Dymonic FC, Tremco Inc.

.8 Pourthane NS, W.R. Meadows Canada.

.6 Type S-10: Control joint sealant, two-component, epoxy-urethane, self-levelling, 
load bearing saw cut or preformed control joints.

.1 Acceptable Materials:

.1 Loadflex, Sika

.2 Rezi-Weld Flex, W. R. Meadows

.7 Type S-12: Control Joint Sealant, two component, semi-rigid epoxy, load bearing, 
self levelling sealant.

.1 Acceptable Materials:

.1 Dural 340 SL, Euclid Chemical.

.2 Rezi-Weld Flex, WR Meadows.

2.5 COLOURS

.1 Colours: To match adjacent materials, as selected by Consultant, from 
manufacturer�s standard colour range. Confirm with Consultant prior to 
application.

2.6 SEALANT SELECTION

.1 Where no specified type of sealant is shown or specified, confirm sealants 
specified in this Section appropriate for its location.

.2 Make sealant selections consistent with manufacturer�s recommendations.

.3 Use acrylic sealant Type S-1 only on the interior and only in situations where little 
or no movement can occur.

.4 Use mould & mildew resistant silicone sealant Type S-2 for non-moving joints in 
washrooms and kitchens. Do not use on floors.

.5 Use silicone general construction sealant Type S-3 or Type S-6 and S-7 for all 
joints, interior, where no other specific sealant type specified. Use Type S-6 for 
joints over 19 mm.

.6 Use acoustical sealant Type S-5 and air seal sealant Type S-3 only where they 
will be fully concealed and only where no constant or consistent air pressure 
difference will exist across the joint.
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.7 Use control joint sealant S-10 as filler for interior, horizontal saw cut or preformed 
control joints where joints are subject to load bearing conditions.

.8 Use control joint sealant S-12 as filler for interior, horizontal saw cut or preformed 
control joints where joints are subject to thermal shock conditions, traffic loops, 
and where a high bond strength is required.

2.7 ACCESSORIES

.1 Preformed Compressible and Non-Compressible back-up materials that are non-
staining, compatible with joint substrate, sealants, primers, and other joint fillers, 
and are approved for applications indicated by sealant manufacturer based on 
site experience and laboratory testing.

.1 Rod Type Sealant Backings:

.1 ASTM C1330, Type C (closed cell material with a surface skin), 
Type O (open cell material) or Type B (bi-cellular material with a 
surface skin).

.2 Use any of the preceding types, as approved in writing by joint 
sealant manufacturer for joint application indicated.

.3 Size and density to control sealant depth and otherwise contribute 
to producing optimum sealant performance.

.4 Non-adhering to sealant, to maintain two sided adhesion across 
joint.

.5 Allow backer rod to breathe outside of packaging 24 hours before 
application.

.2 High Density Foam.

.1 Extruded closed cell polyvinyl chloride (PVC), extruded 
polyethylene, closed cell, Shore A hardness 20, tensile strength 
140 to 200 kPa, extruded polyolefin foam, 32 kg/m3 density, or 
neoprene foam backer, size as recommended by manufacturer.

.3 Bond Breaker Tape.

.1 Polyethylene bond breaker tape or other tape recommended by 
sealant manufacturer which will not bond to sealant.

.2 Preformed Sealants

.1 Preformed Silicone Sealant System: Manufacturer's standard system 
consisting of pre-cured low modulus silicone extrusion, in sizes to fit joint 
widths indicated, combined with a neutral curing silicone sealant for 
bonding extrusions to substrates:

.1 Acceptable Materials:

.1 Dowsil; 123 Silicone Seal, Dow.

.2 UltraSpan US1100, GE Silicones

.3 Spectrem Simple Seal, Tremco.

.3 Primer: Non-staining type as recommended by sealant manufacturer.

.4 Joint Cleaner: Non-corrosive solvent type recommended by sealant manufacturer 
for applicable substrate materials. 

.5 Bond Breaker:  Pressure-sensitive plastic tape that will not bond to sealants.
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Part 3 Execution

3.1 PROTECTION

.1 Protect installed Work of other trades from staining or contamination.

3.2 EXAMINATION

.1 Carefully inspect surfaces, materials to receive sealants and verify they are 
physically capable of retaining sealant bond.

.2 Verify that fillers and backing provided under other Sections properly installed.

.3 Grind joint surfaces if required to achieve adequate surface preparation.

3.3 PREPARATION

.1 Prepare surfaces in accordance with manufacturer�s instructions.

.2 Examine joint sizes and conditions to establish correct depth to width relationship 
for installation of backup materials and sealants.

.3 Maintain workmanship of highest quality in accordance with best trade practice.

.4 Ensure that joint forming materials are compatible with sealant.

.5 Clean bonding joint surfaces of harmful matter substances including dust, rust, oil 
grease, and other matter which may impair Work.  Wire brush loose materials 
and other foreign matter which might impair adhesion of sealant.

.6 Use air stream to blow out dirt and water from crevices.

.7 Ensure joint surfaces are dry and frost free.

.8 Prime all porous material (e.g. wood, masonry, concrete, ceramic or paver tile, 
etc).

.9 Prime other joints when recommended by manufacturer. Use a brush that will 
reach all parts of the joints. Mask adjoining surfaces with tape prior to priming to 
prevent staining.

3.4 PRIMING

.1 Where necessary to prevent staining, mask adjacent surfaces prior to priming 
and caulking.

.2 Prime sides of joints in accordance with sealant manufacturer's instructions 
immediately prior to caulking.

3.5 BACKUP MATERIAL

.1 Use backer rod as specified, to limit depth of sealant and to act as bond breaker 
at back of joint.

.2 Install joint filler to achieve correct joint depth and shape, with approximately 30% 
compression.

.3 Where depth of joint does not permit the use of backer rod apply paper masking 
tape to back of joint to act as bond breaker.

.4 Ensure that no joints are formed which are bonded on adjacent sides where 
there is any possibility of movement.
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3.6 MIXING

.1 Mix materials in strict accordance with sealant manufacturer's instructions.

3.7 APPLICATION

.1 Apply sealant in strict accordance with manufacturer's recommendations.

.2 For joints where movement is possible, apply backer rod to achieve a joint depth 
of one half the joint width but not less than 9 mm; for joints larger than 
25 mm use a depth of 13 mm. 

.3 Use pressure gun fitted with suitable nozzle. Use sufficient pressure to fill voids 
and joints solid.

.4 Form surface of sealant smooth, free from ridges, wrinkles, sags, or air pockets 
and imbedded impurities. Neatly tool surface to a slight concave appearance.

.5 Tool sealants to achieve air tight joints. Use wet tools as required.

.6 Ensure bead is solid, filling entire space between sides and bedding material, 
exerting sufficient pressure to obtain maximum bond, by allowing sealant to 
bulge out in advance of nozzle.

.7 Apply sealant within recommended temperature ranges. Consult manufacturer 
when sealant cannot be applied within recommended temperature range.

.8 Seal perimeters of hollow metal door frames on both sides.

.9 Seal control joints in gypsum board, and junctures between interior partitions with 
exterior walls.

.10 Seal window and door frames around the inside perimeter, so that an airtight seal 
is obtained, as indicated on drawings.

.11 Seal joints in floors and walls and around service and mechanical and electrical 
fixture penetrations.

.12 Seal at all locations where dissimilar material meet.

.13 Curing

.1 Cure sealants in accordance with sealant manufacturer's instructions.

.2 Do not cover up sealants until proper curing has taken place.

.3 On porous surfaces allow sealant to cure overnight, and remove excess 
by light wire brushing.

3.8 CLEANING

.1 Clean adjacent surfaces immediately and leave Work neat and clean.

.2 Remove excess and droppings, using recommended cleaners as work 
progresses.

.3 Remove masking tape after initial set of sealant.

.4 Correct staining and discolouring of adjacent surfaces as directed by Consultant.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Steel doors.

.2 Steel door frames.

.3 Sidelite frames.

.2 Related Requirements:

.1 Section 07 92 00 � Sealants

.2 Section 08 71 00 � Door Hardware

.3 Section 08 80 50 � Glazing

.4 Section 09 21 16 � Gypsum Board Assemblies

.5 Section 09 91 00 � Painting

1.2 REFERENCES

.1 Reference Standards:

.1 American National Standards Institute (ANSI)/ National Fenestration 
Rating Council (NFRC):

.1 ANSI/NFRC 100-2020 (EOA2), Procedure for Determining 
Fenestration Product U-Factors.

.2 ANSI/NFRC 102-2023 (EOA0), Procedure for Measuring the 
Steady State Thermal Transmittance of Fenestration Systems.

.3 ANSI/NFRC 200-2020 (EOA2), Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficient and Visible 
Transmittance at Normal Incidence.

.4 ANSI/NFRC 400-2020 (EOA1), Procedure for Determining 
Fenestration Product Air Leakage.

.2 American National Standards Institute (ANSI)/ Steel Door Institute (SDI):

.1 ANSI/SDI A250.4-2011, Test Procedure and Acceptance Criteria 
for Physical Endurance for Steel Doors, Frames and Frame 
Anchors.

.2 ANSI/SDI A250.8-2003 (R2008), Recommended Specifications for 
Standard Steel Doors and Frames.

.3 ANSI/SDI A250.11-2012, Recommended Erection Instructions for 
Steel Frames.

.3 American Society for Testing and Materials International (ASTM):

.1 ASTM A653/A653M-22, Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the 
Hot-Dip Process.

.2 ASTM A780/A780M-20, Standard Practice for Repair of Damaged 
and Uncoated Areas of Hot Dip Galvanized Coatings.

.3 ASTM A879/A879M-22, Standard Specification for Steel Sheet, 
Zinc Coated by the Electrolytic Process for Applications Requiring 
Designation of the Coating Mass on Each Surface.



PG Tourism Office Section 08 11 13
Prince George, British Columbia STEEL DOORS AND FRAMES
Project Number: 2023-047 Page 2 of 11

.4 ASTM A924/A924M-22a, Standard Specification for General 
Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip 
Process. 

.5 ASTM C1363-19, Standard Test Method for Thermal Performance 
of Building Materials and Envelope Assemblies by Means of a Hot 
Box Apparatus.

.6 ASTM D1622/D1622M-20, Standard Test Method for Apparent 
Density of Rigid Cellular Plastics.

.7 ASTM D6386-22, Standard Practice for Preparation of Zinc (Hot-
Dip Galvanized) Coated Iron and Steel Product and Hardware 
Surfaces for Painting.

.8 ASTM D7396-14 (2020), Standard Guide for Preparation of New, 
Continuous Zinc-Coated (Galvanized) Steel Surfaces for Painting.

.9 ASTM E90-09(2016), Standard Test Method for Laboratory 
Measurement of Airborne Sound Transmission Loss of Building 
Partitions and Elements.

.10 ASTM E283/E283M-19, Standard Test Method for Determining 
Rate of Air Leakage Through Exterior Windows, Skylights, Curtain 
Walls, and Doors Under Specified Pressure Differences Across 
the Specimen.

.11 ASTM E413-22, Classification for Rating Sound Insulation.

.12 ASTM E2074-00e1, Standard Test Method for Fire Tests of Door 
Assemblies, Including Positive Pressure Testing of Side-Hinged 
and Pivoted Swinging Door Assemblies (Withdrawn 2007).

.4 Builders Hardware Manufacturers Association (BHMA):

.1 BHMA A156.115 -2016, Hardware Preparation in Steel Doors and 
Steel Frames.

.2 BHMA A156.16-2018, Auxiliary Hardware.

.5 Canadian Standards Association (CSA Group):

.1 CSA Plus A440H-14, User Guide to AAMA/WDMA/CSA 
101/I.S.2/A440 NAFS 2011 � North Fenestration 
Standard/Specification for Windows, Doors, and Skylights.

.2 CSA A440S1-19, Canadian Supplement to AAMA/WDMA/CSA 
101/1.S.2/A440-17, North American Fenestration 
Standard/Specification for Windows, Doors, and Skylights.

.3 CSA-G40.20-13/G40.21-13 (R2018), General Requirements for 
Rolled or Welded Structural Quality Steel/Structural Quality Steel, 
Includes Update No. 1 (2014).

.4 CSA W47.1:19, Certification of companies for fusion welding of 
steel.

.5 CSA W59-18, Welded Steel Construction, Includes Errata (2020). 

.6 Canadian Steel Door Manufacturers' Association (CSDMA):

.1 CSDMA, Recommended Specifications for Commercial Steel 
Doors and Frames, 2006.

.2 CSDMA, Recommended Selection and Usage Guide for 
Commercial Steel Door and Frame Products, 2009.
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.3 CDSMA, Guide Specification for Installation and Storage of Hollow 
Metal Doors and Frames, 2012.

.3 Green Seal (GS):

.1 Standard GS-11, Paints, Coatings, Stains and Sealers, 2015.

.4 International Code Council (ICC):

.1 ICC A117.1-2017, Accessible and Usable Buildings and Facilities.

.5 National Association of Architectural Metal Manufacturers (NAAMM):

.1 NAAMM HMMA 840-17, Guide Specification for Receipt, Storage 
and Installation Hollow Metal Doors and Frames.

.6 North American Fenestration Standard (NAFS).

.7 South Coast Air Quality Management District (SCAQMD):

.1 SCAQMD Rule 1113-16, Architectural Coatings.

.2 SCAQMD Rule 1168-22, Adhesives and Sealants Applications.

.8 The Society for Protective Coatings (SSPC):

.1 SSPC-PS 12.01, One Coat Zinc-Rich Painting System. (Includes 
2004 Revisions)

.2 SSPC-PS Guide 12.00, Guide to Zinc-Rich Coating Systems.

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Product Data: 

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures:

.2 Submit manufacturer�s printed product literature, specifications and data 
sheets for each type of door and frame specified.

.2 Shop Drawings:

.1 Submit shop drawings in accordance with Section 01 33 00 � Submittal 
Procedures:

.2 Indicate general construction of each type of door and frame, 
configurations, locations, door handing, sizes, material, material 
thickness, core description and details, edge construction, jointing 
methods, mortises, reinforcements, anchors, arrangement of hardware, 
fire ratings, finish and special features.

.3 Detail continuity of air, vapour, and thermal barriers at changes in plane, 
at transitions, and at penetrations.

.4 Reference door and frame types to Door Schedule.  Indicate door 
numbers where applicable.

1.4 CLOSEOUT SUBMITTALS

.1 Provide maintenance data for cleaning and maintenance of finishes for 
incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

1.5 QUALITY ASSURANCE

.1 Quality Standard: Comply with ANSI A250.8, unless more stringent requirements 
are indicated. Comply with ICC A117.1.

.2 Qualifications
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.1 Manufacturer/Fabricator: Use a member in good standing of the 
Canadian Steel Door and Frame Manufacturer�s Association.

.2 Installer: Use installers who are experienced with the installation of hollow 
metal doors and frames of similar complexity and extent to that required 
for the Project.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 
Common Product Requirements and as follows:

.1 Receive and store materials as recommended by materials manufacturer.

.2 Inspect and frames on delivery for damage, and notify shipper and 
supplier if damage is found. Minor damages may be repaired provided 
refinished items match new work and are acceptable to Consultant. 
Remove and replace damaged items that cannot be repaired as directed.

.3 Adequately protect surfaces from damage during moving, handling and 
storage.

.2 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

Part 2 Products

2.1 PERFORMANCE/DESIGN CRITERIA

.1 Perform work in accordance with CSDMA, Recommended Specifications for 
Commercial Steel Doors and Frames, except as otherwise specified herein.

.2 Provide doors and frames complying with ANSI A250.8 for quality and 
ANSI A250.4 for physical-endurance level.

.3 Design exterior frame assembly to accommodate expansion and contraction 
when subjected to minimum and maximum surface temperature of -35 degrees C 
to 35 degrees C.

2.2 MATERIALS

.1 Steel:

.1 Doors and Frames: coated steel sheets to ASTM A924/A924M; coating 
designation to ASTM A653/A653M: Commercial Steel (CS), Type B, 
ZF120 (A40) galvannealed; stretcher levelled.

.2 Metallic coated steel sheets in accordance with ASTM A924/A924M; 
coated to meet requirements of ASTM A653/A653M, Commercial Steel 
(CS), Type B, ZF75 galvannealed; suitable for unexposed applications; 
stretcher levelled standard of flatness.  Provide Canadian produced steel.

.2 Nominal Base Metal Thickness Requirements:

.1 Frames: refer to frame fabrication requirements specified in this section.

.2 Doors: refer to door fabrication requirements specified in this section.

.3 Hardware Reinforcement for Doors and Frames: Carbon steel, welded in 
place, prime painted, to the following minimum nominal thicknesses:
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Hardware Reinforcement Door (mm) Frame (mm)

Mortise Hinge: 3.51 3.51

Mortise or Bored Lock or Deadbolt: 1.98 1.98

Flush or Surface Bolt Front: 1.98 1.98

Surface or Concealed Closer: 2.74 2.74

Strike Reinforcements: 1.98 1.98

Hold Open Arm: 1.98 1.98

Electronic Hardware Reinforcements: 1.98 1.98

Pull Plates and Bars: 1.30 1.30

Mortar Box: -- 0.84

Surface Exit Devices: 1.98 1.98

Door Surface Hardware 
Reinforcements:

1.30 1.30

Frame surface hardware 
reinforcements:

2.74 2.74

Notes: Provide guard boxes to protect mortised cut-outs from spray 
applied insulation, fully sealed.

.3 Door Core Materials

.1 Honeycomb (interior only): Structural small cell 25 mm maximum. kraft 
paper honeycomb:

.1 Weight: 36.3 kg/ream minimum.

.2 Density: 16.5 kg/m3 minimum.

.3 Sanded to required thickness.

2.3 ADHESIVES

.1 Honeycomb cores and steel components: heat resistant, spray grade, resin 
reinforced neoprene/rubber (polychloroprene) based, low viscosity, contact 
cement.

.1 Adhesive: maximum VOC content 50 g/L to SCAQMD Rule 1168.

.2 Interlocking Edge Seam Adhesive: fire resistant, resin reinforced 
polychloroprene, high viscosity, sealant/adhesive.

2.4 PRIMER

.1 Touch-up primer: to ASTM A780/A780M and SSPC-PS 12.01.

.1 Maximum VOC limit 50 g/L to GS-11.

2.5 FINISHING

.1 Shop apply zinc rich primer to repair damaged zinc coatings arising from 
fabrication; cure primer fully before shipping to site; include compatible primer for 
site finishing and correction of surface abrasions to zinc coatings and factory 
applied primer. 

.2 Remove weld slag and splatter from exposed surfaces. 
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.3 Fill and sand smooth tool marks, abrasions and surface blemishes to present 
smooth uniform surfaces. Prepare surfaces for field painting to ASTM D6386 and 
ASTM D7396 and Section 09 91 00 - Painting.

2.6 ACCESSORIES

.1 Door silencers (bumpers): Grey rubber, to ANSI/BHMA A156.16 Type 6-180; 
three silencers on strike jambs of single door frames; two silencers on heads of 
double door frames; screw fastener applied. Stick on bumpers are not 
acceptable.

.2 Floor anchors: 3.5 mm minimum adjustable floor clip angles with 2 holes for 
anchorage to floor.

.3 Fabricate glazing stops as formed channel, minimum 16 mm height, accurately 
fitted, butted at corners and fastened to frame sections with counter-sunk oval 
head sheet metal screws.

.4 Make provisions for glazing as indicated and provide necessary glazing stops.

.1 Provide removable glazing beads for use with glazing tapes and 
compounds and secured with countersunk stainless steel screws.

.5 Metallic paste filler: to manufacturer's standard.

.6 Fasteners: tamperproof type 304 stainless steel screws with countersunk flat 
head.

.7 Sealant: Section 07 92 00 � Sealants.

.1 Maximum VOC limit 250 g/L to SCAQMD Rule 1168.

.8 Glazing: Section 08 80 50 � Glazing.

2.7 FABRICATION GENERAL

.1 Welded construction: assemble units by welding in accordance with CSA W59 to 
produce a finished unit square, true and free of distortion. Welding shall be 
undertaken only by a fabricator fully approved by the Canadian Welding Bureau 
to the requirements of CSA W47.1.

.2 Fabricate steel doors and frames units complying with ANSI/SDI A250.8 and to 
be rigid, neat in appearance, and free from defects including warp and buckle.  
Where practical, fit and assemble units in manufacturer's plant.  Clearly identify 
work that cannot be permanently factory assembled before shipment, to assure 
proper assembly at Project site.

.3 Make provisions in doors and frames to suit requirements of trade or section 
providing electrically operated hardware or security devices. Provide removable 
plates or knock outs for electrical contacts. Provide junction boxes on security 
door frames as required for door strikes, mag locks and door contacts. Ensure 
frames arrive on site prepared for wiring.

.4 Fabricate galvanized steel channels to reinforce frames and screens as required 
for size, and for fire protection rating requirements. Extend reinforcements from 
floor to structure above. Design top connection to accommodate structural 
deflection. Conceal reinforcements in frames and screens.

.5 Fabricate all rated doors, frames and screens to fire rating labelling authority 
standard.
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2.8 FRAMES AND SCREENS FABRICATION: GENERAL

.1 Fabricate frames in accordance with CSDMA specifications and ANSI/SDI 
A250.8.

.2 Accurately form frames to profiles indicated. Construct frames straight and free 
from twist or warp.

.3 Interior frames: 1.6 mm minimum for single doors; 1.98 mm for frames with 
opening width in excess of 1220 mm; welded type construction. 50 mm face 
standard frame profile, throat and frame width to suit wall construction. Knock-
down frames are not allowed.

.4 Blank, drill, reinforce and tap frames to receive mortised, templated hardware, 
security, and electrical devices, using templates provided by finish hardware 
supplier. Reinforce frames for installation of closers. For transportation, install 
stiffener plates or two angle spreaders where required to prevent bending of 
frame and to maintain alignment when setting. Weld reinforcement in place. 
Remove prior to installation.

.5 Provide removable portion of stop and frame where required for overhead 
concealed door closers, properly connected to frame, and prepare for attachment 
of closer prior to shipment.

.6 Manufacturer's nameplates on frames and screens are not permitted.

.7 Conceal fastenings except where exposed fastenings are indicated.

.8 Provide factory-applied touch up primer at areas where zinc coating has been 
removed during fabrication.

.9 Partition Screens: 

.1 Fabricate metal screens to profiles indicated.

.2 Supply jamb and mullion extensions and anchors required to secure 
screens to structure or framing provided under other Sections. Fabricate 
anchorage to prevent transfer of load from support framing to the screens 
when deflection of structure occurs.

.3 Provide concealed reinforcement for screens to receive handrails.

.4 Provide closely fitted steel glass stops where required. Mitre corners.  
Drill and countersink fasteners symmetrically at 150 mm o.c. Screw stops 
in place.

2.9 FRAME ANCHORAGE

.1 Provide appropriate anchorage to floor and wall construction.

.2 Where frames terminate at finished floor, supply floor plates for anchorage to 
slab. Check depth of extension of finished floor to structural slab and provide 
jamb extension anchorage as required. Provide 50 mm minimum adjustment.

.3 Locate wall anchors immediately above or below each hinge reinforcement on 
the hinge jamb, and directly opposite on the strike jamb. Provide three anchors 
per jamb for frames up to 2300 mm. Add one anchor per jamb for each additional 
760 mm or fraction thereof in frame height.

.4 Locate anchors for frames in existing openings not more than 150 mm from top 
and bottom of each jambs and intermediate at 660 mm o.c. maximum.
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2.10 FRAMES: WELDED TYPE

.1 Welding in accordance with CSA W59.

.2 Cut frame mitres accurately and weld on inside of frame profile. Fill frame 
corners, exposed surface depressions and butted joints with air drying paste 
filler. Sand to a smooth uniform finish. Touch up damaged galvanized finish with 
zinc rich primer.

.3 Cope accurately and securely weld butt joints of mullions, transom bars, centre 
rails and sills.

.4 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to 
uniform smooth finish.

.5 Securely attach floor anchors to inside of each jamb profile.

.6 Weld in two temporary jamb spreaders per frame to maintain proper alignment 
during shipment.

2.11 DOOR FABRICATION GENERAL

.1 Fabricate steel doors rigid, neat in appearance, and free from defects including 
warp and buckle; 45 mm thickness of types and sizes indicated on drawing, and 
as follows:

.1 Door faces of all steel doors shall be fabricated without visible seams, 
free of scale, pitting, coil brakes, buckles and waves.

.2 Form edges true and straight with minimum radius suitable for thickness 
of steel used.

.3 Bevel lock and hinge edges 3 mm in 50 mm; confirm requirement with 
builder�s hardware or door swing that could dictate a different bevel.

.4 Top and bottom of doors shall be provided with inverted, 
recessed, nominal 1.60 mm steel end channels, welded to each face 
sheet at 150 mm O/C.

.5 Fabricate doors with the following clearances:

.1 Clearance between door and frame and between meeting edges 
of doors swinging in pairs shall not exceed 3 mm.

.2 Clearance between the bottom of door and floor shall not 
exceed 19 mm or as required to accommodate specified 
hardware.

.3 Clearance between bottom of door and a raised non-combustible 
sill in accordance with NFPA (Fire) 80.

.4 Clearance between bottom of door and nominal surface of 
combustible floor coverings in accordance with NFPA (Fire) 80.

.2 Fabricate doors with longitudinal edges locked seam and spot welded. Seams: 
not visible, grind welded joints to a flat plane, fill with metallic paste filler and 
sand to a uniform smooth finish. Bevel both stiles of single doors 1 in 16.

.3 Interior Doors: Flush, lock seam construction, hollow steel doors fabricated in 
accordance with CSDMA Manufacturing Specifications for Doors and Frames, 
and as follows:

.1 Face sheets: Minimum 1.30 mm base steel sheet thickness.
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.2 Stiffened and sound deadened with honeycomb core laminated under 
pressure to each face sheet.

Part 3 EXECUTION

3.1 EXAMINATION

.1 Verify condition and dimensions of previously installed work upon which this 
Section depends. Report defects to Consultant. Commencement of work means 
acceptance of existing conditions.

3.2 INSTALLATION GENERAL

.1 Compliance: comply with manufacturer's written recommendations or 
specifications, including product technical bulletins, handling, storage and 
installation instructions, and datasheets.

.2 Install back angle for sill PMMA membrane to terminate on below the threshold in 
line with the primary air seal.

.3 Install doors, frames and accessories in accordance with reviewed shop 
drawings, ANSI/SDI A250.11, CSDMA Guide Specification for Installation and 
Storage of Hollow Metal Doors and Frames, manufacturer�s data, and as 
specified in this Section.

.4 Damaged or twisted door and frames, or doors with interior cores or frame 
telegraphing through, will be rejected.

3.3 FRAME INSTALLATION

.1 Door Frames:

.1 Remove temporary spreaders before installing door frames, leaving 
exposed surfaces smooth and undamaged.

.2 Set frames accurately in position, plumbed, aligned, and braced   
securely until permanent anchors are set; limit of acceptable frame 
distortion 2 mm out of plumb measured on face of frame, maximum twist 
corner to corner of 3 mm; align horizontal lines in final assembly.

.3 Brace frames rigidly in position until adjacent construction is complete; 
install wooden spreaders at third points of frame rebate to maintain frame 
width, install centre brace to support head of frames 1200 mm and wider 
in accordance with ANSI/SDI A250.11; do not use temporary metal 
spreaders for bracing of frames one.

.4 Place frames before construction of enclosing walls and ceilings, except 
for frames located in existing walls or partitions allowing for deflection of 
adjacent construction to ensure that structural loads are not transmitted to 
frames, and as follows:

.1 Check and correct opening width and height, squareness, 
alignment, twist and plumb as frames are installed in accordance 
with CSDMA Recommended Dimensional Standards for 
Commercial Steel Doors and Frames.

.2 Metal Stud Partitions: Provide a minimum of three wall anchors 
per jamb for frames up to 2150 mm high and one additional 
anchor for each 600 mm over 2150 mm high; install adjacent to 
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hinge location on hinge jamb and at corresponding heights on 
strike jamb; attach wall anchors to studs with screws.

.3 Remove wooden braces after frames are securely fastened or 
attached to adjacent construction.

.5 Install glazing materials and studded door silencers.

.6 Do not site weld unless approved by Consultant in writing for the specific 
screen.

.7 For frames over 1220 mm in width, provide vertical support at the centre 
of head.

.2 Window Frames:

.1 Installation of borrowed lights is same as for door frames.

.2 Site assemble large borrowed lights to provide true and even alignment 
with flush butt hairline jointing, all fasteners concealed. 

.3 Site weld only when approved by Consultant in writing for the specific 
location.

.4 Align all horizontal rails in final assembly.

.5 Install sealant and back-up materials.

.3 Frame Tolerances: Install frames to tolerances listed in ANSI/SDI A250.11, and 
as follows:

.1 Squareness: Maximum 1.6 mm measured across opening between hinge 
jam and strike jamb.

.2 Plumbness: Maximum 1.6 mm measured from bottom of frame to head 
level.

.3 Alignment: Maximum 1.6 mm measured offset between face of hinge 
jamb and strike jamb relative to wall construction.

.4 Twist: Maximum 1.6 mm measured from leading edge of outside frame 
rabbet to leading edge of inside frame rabbet.

.4 Install door silencers.

3.4 DOOR INSTALLATION

.1 Fit hollow metal doors accurately in frames within clearances required for proper 
operation; shim as necessary for proper operation.  Install as specified in 
ANSI/SDI A250.8.

.2 Install hardware in accordance with hardware templates and manufacturer's 
instructions and Section 08 71 00 - Door Hardware.

.3 Provide even margins between doors and jambs and doors and finished floor and 
thresholds as follows.

.1 Hinge side: 1.0 mm.

.2 Latchside and head: 1.5 mm.

.3 Finished floor, top of carpet: 6 mm; 13 mm at openings in non-fire rated 
separations where undercuts are indicated.

.4 Adjust operable parts for correct clearances and function.
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3.5 GLAZING

.1 Install glazing for doors and frames in accordance with Section 08 80 50 - 
Glazing.

3.6 FINISH REPAIRS

.1 Touch-up areas where galvanized coating has been removed or damaged with 
primer.

.2 Fill exposed frame anchors and surfaces with imperfections with metallic paste 
filler and sand to a uniform smooth finish.

3.7 FIELD PAINTING

.1 Prepare surfaces for field painting, to ASTM D6386 and ASTM D7396.

.2 Field painting: refer to Section 09 91 00 � Painting. Provide final finish, free of 
scratches or other blemishes.

3.8 ADJUSTING 

.1 Adjust doors for smooth, easy, free swinging operation and balanced door 
movement.

3.9 CLEANING

.1 Clean doors, frames and screens.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Incudes:

.1 Door hardware.

.2 Fastenings.

.2 Related Requirements:

.1 Section 08 11 13 � Steel Doors and Frames.

.2 Division 26: Electrical wiring for magnetic strikes, electric releases and 
electric locks.

1.2 REFERENCES

.1 Reference Standards:

.1 American National Standards Institute (ANSI)/Builders Hardware 
Manufacturers Association (BHMA)

.1 BHMA 2012 Certified Products Directory.

.2 BHMA A156 Standards Set

.2 Canadian Standards Association (CSA Group):

.1 CSA B651-18, Accessible Design for the Built Environment, 
Includes Errata 1 (2020) 

.3 Canadian Steel Door and Frame Manufacturers' Association (CSDFMA):

.1 CSDFMA Canadian Metric Conversion Guide for Steel Doors and 
Frames.

.4 Door and Hardware Institute (DHI):

.1 DHI TDH-003-20 Sequence and Format for the Hardware 
Schedule (2019).

.2 DHI TDH-007-20, Installation Guide for Doors and Hardware 
(2020).

.3 DHI TDH-009-20, Recommended Location for Architectural 
Hardware for Standard Steel Frame � Updated 2020.

.4 DHI WDHS-3, Recommended Hardware Locations for Wood 
Flush Doors, 1996.

.5 International Code Council (ICC):

.1 ICC A117.1-2017, Accessible and Usable Buildings and Facilities.

.6 Underwriters Laboratory of Canada (ULC):

.1 ULC S133, Standard Method of Tests for Door Closers Intended 
for Use with Swinging Doors (CAN/ULC-S133:2016).

.2 ULC/ORD-C14(e)-M1985 Guide for Hardware for Fire Doors and 
Emergency Exits.

.3 ULC/ORD-C228-1995 Door Closers and Holders.

.4 ULC C305-M1972 Panic Hardware.

.5 ULC 132, Tests for Emergency Exit and Emergency Fire Exit 
Hardware (CAN/ULC-S132-2016).
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.6 ULC 533, Standard for Egress Door Securing and Releasing 
Devices (CAN/ULC-S533-15).

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Pre-Installation Meetings: convene pre-installation meeting in accordance with 
Section 01 31 19 � Project Meetings to:

.1 Verify project requirements.

.2 Review installation and substrate conditions.

.3 Co-ordination with other building subtrades.

.4 Review manufacturer's warranty requirements.

1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS 

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures:

.1 Submit manufacturer's printed product literature, specifications and data 
sheets.

.2 Submit samples in accordance with Section 01 33 00 � Submittal Procedures:

.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 in accordance with Section 08 71 10 � Door 
Hardware Schedule.

.2 Indicate specified hardware, including make, model, material, function, 
size, finish and other pertinent information.

.3 Coordinate Division 28 Security Contractor, Division 26 Electrical 
Contractor and Division 8 Door and Hardware Contractors to jointly 
prepare, submit, and obtain certified approval from the Consultant shop 
drawings for work related to door access control systems prior to 
undertaking the on-site work. The joint submission will clarify and assign 
responsibility between these Divisions for labour and materials associated 
with the supply and installation of electronic and physical components for 
doors and access control. An individual drawing shall be submitted in 
Cadd format for each door within the project scope depicting both public 
and secure side of door and arrangement of access control and security 
components, conduit, and cabling.

.4 Manufacturer's Instructions:

.1 Submit manufacturer's installation instructions.

1.5 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.
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1.6 MAINTENANCE MATERIAL SUBMITTALS

.1 Extra Materials:

.1 Provide maintenance materials in accordance with Section 01 78 00 - 
Closeout Submittals.

1.7 QUALITY ASSURANCE

.1 Certificates: product certificates signed by manufacturer certifying materials 
comply with specified performance characteristics and criteria and physical 
requirements.

.2 Test Reports: certified test reports showing compliance with specified 
performance characteristics and physical properties.

1.8 DELIVERY, STORAGE, AND HANDLING

.1 Packing, Shipping, Handling and Unloading:

.1 Deliver, store, handle and protect materials in accordance with Section 
01 61 00 - Common Product Requirements.

.2 Package each item of hardware including fastenings, separately or in like 
groups of hardware, label each package as to item definition and location.

.2 Storage and Protection:

.1 Store finishing hardware in locked, clean and dry area.

.3 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.9 WARRANTY

.1 Provide written warranty, executed by manufacturer agreeing to repair or replace 
components of door hardware that fail in materials or workmanship within 
specified warranty period.

.2 Failures include, but are not limited to, the following:

.1 Structural failures including excessive deflection, cracking, or breakage.

.2 Faulty operation of operators and door hardware.

.3 Deterioration of metals, metal finishes, and other materials beyond 
normal weathering.

.3 Warranty Period: From date of Substantial Performance, and as follows:

Hardware Type Warranty Term

Locks, latches and cylinders Two years

Closers 25 years

Hinges One year

Panics Three years

Miscellaneous One year

Electrical Hardware: Five years
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Part 2 Products

2.1 HARDWARE -GENERAL

.1 Use one manufacturer's products only for similar items.

2.2 DOOR HARDWARE

.1 As indicated in Section 08 71 10 � Door Hardware Schedule.

2.3 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.

2.4 KEYING

.1 Doors and cabinet locks to be keyed as directed. Prepare detailed keying 
schedule in conjunction with Consultant.

Part 3 Execution

3.1 INSTALLATION GENERAL

.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 HARDWARE

.1 Install hardware to standard hardware location dimensions in accordance with 
Canadian Metric Conversion 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 only manufacturer's supplied fasteners. Failure to comply may void 
manufacturer's warranties and applicable licensed labels.  Use of quick type 
fasteners, unless specifically supplied by manufacturer, is unacceptable.



PG Tourism Office Section 08 71 00
Prince George, British Columbia DOOR HARDWARE
Project Number: 2023-047 Page 5 of 5

.5 Mounting Heights: Mount door hardware units at heights indicated in following 
applicable publications, unless specifically indicated or required to comply with 
governing regulations:

.1 Standard Steel Doors and Frames: DHI TDH-009 Recommended 
Locations for Architectural Hardware for Standard Steel Frame.

.2 Wood Doors: DHI WDHS.3, Recommended Locations for Architectural 
Hardware for Wood Flush Doors.

.3 Where indicated to comply with accessibility requirements, comply with 
ICC A117.1 Accessible and Usable Buildings and Facilities.

.4 Provide blocking in drywall partitions where wall stops or other wall 
mounted hardware is located. 

3.3 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.

3.4 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.

3.5 CLOSEOUT ACTIVITIES

.1 Maintenance Staff Briefing:

.1 Brief maintenance 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.

.2 Demonstrate operation, operating components, adjustment features, and 
lubrication requirements.

3.6 SCHEDULE

.1 As per attached Section 08 71 10 - Door Hardware Schedule.

END OF SECTION
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Hardware Group 1 

Door D205 & 206 

Hinge Ives 5BB1 4.5 X 4                              652 Finish QTY 3

Wall stop Ives WS406/407CCV                 630 Finish QTY 1

Lock Schlage ND10 Passage                       626 Finish QTY 1

LCN 1461 REG ST-1974closer (if required)689 Finish QTY 1 
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Tempered safety glass.

.2 Accessories.: Sealant, setting blocks, spacer shims, glazing tape, glazing 
splines, glazing clips, screws, bolts, fasteners, lock-strip gaskets.

.2 Related Requirements:

.1 Section 06 40 00 � Architectural Woodwork

.2 Section 07 92 00 � Sealants

.3 Section 08 11 13 � Steel Doors and Frames

1.2 REFERENCES

.1 Reference Standards:

.1 American National Standards Institute (ANSI):

.1 ANSI Z97.1-2015 (R2020), Safety Glazing Materials Used in 
Buildings - Safety Performance Specifications and Methods of 
Test.

.2 American Society for Testing and Materials International (ASTM):

.1 ASTM C542-05 (2017), Specification for Lock-Strip Gaskets.

.2 ASTM D2240-15(2021), Standard Test Method for Rubber 
Property - Durometer Hardness.

.3 ASTM E330/E330M-14(2021), Standard Test Method for 
Structural Performance of Exterior Windows, Doors, Skylights and 
Curtain Walls by Uniform Static Air Pressure Difference.

.3 Canadian General Standards Board (CGSB):

.1 CAN/CGSB-12.1-2017, Safety Glazing.

.2 CAN/CGSB-12.20, Structural Design of Glass for Buildings.

.4 Canadian Standards Association (CSA Group):

.1 CSA Certification Program for Windows, Doors, and Skylights.

.5 Fenestration and Glazing Industry Alliance (FGIA):

.6 Glazing Association of North America (GANA):

.1 GANA Glazing Manual � IYOG Edition 2022.

.7 Insulating Glass Manufacturers Alliance (IGMA).

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Convene pre-installation meetings: one week prior to beginning work of this 
Section.

.1 Verify project requirements.

.2 Review installation conditions.

.3 Co-ordinate with other building subtrades.

.4 Review manufacturer's instructions and warranty requirements.



PG Tourism Office Section 08 80 50
Prince George, British Columbia GLAZING
Project Number: 2023-047 Page 2 of 8

1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS 

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures.

.1 Submit manufacturer's printed product literature, specifications and data 
sheet.

.2 Submit electronic copy of WHMIS SDS - Safety Data Sheets. Indicate 
VOC's:

.1 For glazing sealant materials during application and curing.

.2 Submit shop drawings in accordance with Section 01 33 00 � Submittal 
Procedures.

.1 Submit shop drawings for window glazing and include the following:

.2 Shop drawings shall be signed and sealed by a professional engineer 
qualified in the province of the Work, and who was responsible for their 
preparation.

.3 Submit samples in accordance with Section 01 33 00 � Submittal Procedures.

.1 Submit 300 mm x 300 mm size of each glazing type. Consultant reserves 
the right to change type and colour of glass after review of submitted 
samples.

.4 Manufacturer's Instructions: Submit manufacturer's installation instructions.

1.5 CLOSEOUT SUBMITTALS

.1 Provide maintenance data including cleaning instructions for incorporation into 
manual specified in Section 01 78 00 - Closeout Submittals.

1.6 QUALITY ASSURANCE

.1 Manufacturer�s technical recommendations:

.1 Perform glazing work in accordance with written recommendations from 
the glass manufacturer or glass fabricator.

.2 Certify glass compatibility with glazing materials (i.e. sealants and 
silicones, gaskets, setting blocks, etc.).

.3 Designs to be analyzed for thermal stress and wind/snow loads.

.4 Provide shop inspection for glass.

.2 Window fabricator qualifications:  shall be a member in good standing of the 
Fenestration Association of BC and adhere to the rules and regulations for 
workmanship, training and personnel as set forth by the association.

.3 Test Reports: certified test reports showing compliance with specified 
performance characteristics and physical properties.

.1 Provide testing and analysis of glass under provisions of Section 01 45 00 
- Quality Control.

.2 Provide shop inspection and testing for glass.

.4 Certificates: product certificates signed by manufacturer certifying materials 
comply with specified performance characteristics and criteria and physical 
requirements.



PG Tourism Office Section 08 80 50
Prince George, British Columbia GLAZING
Project Number: 2023-047 Page 3 of 8

.5 Glass panels in doors, lites and windows shall have a permanent label located in 
the lower right-hand side of the glass unit in accordance with CAN/CGSB-12.1

1.7 SITE CONDITIONS

.1 Install glazing when ambient temperature is 4 degrees C minimum. Maintain 
ventilated environment for 24 hours after application

.2 Maintain minimum ambient temperature before, during and 24 hours after 
installation of glazing compounds.

1.8 DELIVERY, STORAGE, AND HANDLING

.1 Section 01 61 00 - Common Product Requirements.

.2 Coordinate Work of this Section with Work of other Sections so as not to delay 
construction schedule.

.3 Deliver, store and handle all components to prevent damage.

.4 Provide secure, temporary, dry enclosed structure for storage of glass units.

.5 All individual cases of glass to be secured, blocked and braced to prevent falls.

.6 Replace any broken, scratched, or damaged materials at Contractor�s expense.

.7 Protect all exposed surfaces from stain, discolouration, corrosion, and other 
abuse.

.8 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.9 WARRANTY

.1 Provide manufacturers guarantee for the following types of glass listed, against 
defects in materials and workmanship for the period indicated, commencing from 
the date of Substantial Performance of Work.

.1 Provide warranty for glazing to include in maintenance manuals as 
specified in Section 01 78 00 � Closeout Submittals.

Part 2 Products

2.1 MANUFACTURERS

.1 Basis of Design products are named in this Section; additional manufacturers 
offering similar setting systems may be incorporated into the work provided they 
meet the performance requirements established by the named products.

.2 Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

.1 Vision Glass:

.1 AGC Flat Glass North America (formerly AFG or AFGD).

.2 AHC Glass (formerly Visteon).

.3 Cardinal Glass Industries Inc.
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.4 Guardian Glass.

.5 Hartung Glass Industries

.6 Pilkington Glass of Canada.

.7 Prelco Inc.

.8 Vitro Architectural Glass (formerly PPG Industries).

.9 Schott Glass AG.

2.2 PERFORMANCE / DESIGN CRITERIA

.1 Provide continuity of building enclosure vapour and air barrier using glass and 
glazing materials as follow:

.1 Utilize inner light of multiple light sealed units for continuity of air and 
vapour seal.

.2 Size glass to withstand wind loads, dead loads and positive and negative live 
loads as measured in accordance with ANSI/ASTM E330/E330M and in 
accordance with CAN/CGSB-12.20.

.3 Limit center-of-glass deflection to the smallest of:

.1 Displacement associated with the structural capacity of the glazing unit.

.2 L-100, where L is the shortest side dimension of the unit measured in 
inches.

.3 Or 19 mm.

2.3 MATERIALS

.1 Tempered Safety Glass: to CAN/CGSB-12.1, clear, 6 mm minimum thickness.

.1 Type: 2-tempered.

.2 Class: B-float.

.3 Category: II � 540 J impact resistance.

2.4 ACCESSORIES

.1 Sealant: in accordance with Section 07 92 00 � Sealants.

.2 Setting blocks: Neoprene, EPDM, or Silicone, 80-90 Shore A durometer 
hardness to ASTM D2240, to suit glazing method, glass light weight and area.

.3 Spacer shims: Neoprene or Silicone, 50-60 Shore A durometer hardness to 
ASTM D2240, 75 mm long x one half height of glazing stop x thickness to suit 
application. Self adhesive on one face.

.4 Glazing tape:

.1 Preformed butyl compound with integral resilient tube spacing device, 
ten-fifteen Shore A durometer hardness to ASTM D2240; coiled on 
release paper; black colour.

.2 Closed cell polyvinyl chloride foam, coiled on release paper over 
adhesive on two sides, maximum water absorption by volume 2%, 
designed for compression of 25%, to effect an air and vapour seal.

.5 Glazing splines: resilient polyvinyl chloride or silicone, extruded shape to suit 
glazing channel retaining slot, black colour.
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.6 Glazing clips: manufacturer's standard type.

.7 Screws, bolts and fasteners: Type 304 stainless steel.

.8 Glass presence markers: easily removable, non-residue depositing.

.9 Lock-strip gaskets: to ASTM C542.

2.5 FABRICATION

.1 Verify glazing dimensions on Site.

.2 Clearly label each glass light with maker's name, weight, quality, type and 
certification number. Do not remove labels until after work has been reviewed by 
Engineer.

.3 Accurately size glass to fit openings allowing the clearances shown on the 
following tables: 

.1 Minimum glass clearances:

Thickness Edge Clearance Face Clearance

(1) 2 mm 3 mm (a) 1.5 mm

(2) 3 mm 3 mm (a) 3 mm

(3) 4 mm 3 mm (a) 3 mm

(4) 5 mm 3 mm (a) 3 mm

(5) 6 mm 5 mm 3 mm

(6) 6 mm 6 mm 3 mm

(7) over 6 mm 6 mm or 3/4 times the glass 
thickness, whichever is greater

(a) where any dimension of glass exceeds 760 mm increase minimum edge clearance by 1.5 mm.

.4 Bite of glass edge on stop: 

.1 Up to 1270 mm united size: 6 mm minimum.

.2 1270 mm to 2540 mm united size: 10 mm minimum.

.3 Over 2540 mm united size: 13 mm minimum.

Part 3 Execution

3.1 EXAMINATION

.1 Verify that openings for glazing are correctly sized and within tolerance.

.2 Verify that surfaces of glazing channels or recesses are clean, free of 
obstructions, and ready to receive glazing.

3.2 PREPARATION

.1 Ensure all wood backing rebates and stops properly primed and finished, 
coordinate with Section 06 20 00 � Finish Carpentry and Section 06 40 00 � 
Architectural Woodwork.
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.2 Ensure all glazing rebates smooth and true, free of projections nails, screws, 
fastenings properly set to prevent contact with glass.

.3 Ensure all stops, splines, glazing accessories provided are accurately cut to 
length and proper size and type for specific glazing.

.4 Clean contact surfaces with solvent and wipe dry.

.5 Seal porous glazing channels or recesses with substrate compatible primer or 
sealer.

.6 Prime surfaces scheduled to receive sealant.

3.3 GENERAL INSTALLATION

.1 Install work in accordance with the Quality Management provisions specified in 
this section and manufacturer�s written instructions.

.2 Size glass to Code requirements and verify glass for openings are correctly sized 
and are within allowable tolerances. Install glass with full contact and adhesion at 
perimeter. Maintain edge clearance recommended by glass manufacturer.

.3 Compliance: Comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets.

.4 Remove and replace glazing stops in original locations, using original fasteners, 
securely set and undamaged.

.5 Use setting blocks, spacers and, for wet glazing, shims, as required to properly 
support the glass, centred in place in the glazing space independent of the 
glazing materials and to uniformly distribute its load.

.6 Use a minimum of two setting blocks, located at the quarter points. Locate 
spacers at jamb edges of glass, uniformly spaced at 600 mm o.c. maximum, and 
300 mm maximum from top to bottom.

.7 Handle and install heat absorbing glass in accordance with manufacturer's 
directions.

.8 Prevent nicks, abrasion and other damage likely to develop stress on edges.

.9 Set glass properly centred with uniform bite and face and edge clearance, free 
from twist, warp or other distortion likely to develop stress.

.10 Trim tape protruding more than 2 mm above stop.

.11 Leave labels on glass until it has been set and inspected and accepted.  Leave 
glass whole and without cracks, scratches or other defects and with settings in 
perfect condition at completion. Remove rejected, broken or damaged glass due 
to defective materials or improper setting and replace with acceptable materials.  
Units producing distorted vision shall be rejected and replaced at no cost to the 
Owner.

.12 Remove, dispose of, and replace broken, cut and abraded glass.

.13 Install glass presence markers in two cross stripes extending from diagonal 
corners. Maintain markers until final clean-up.
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3.4 INTERIOR

.1 Glazing materials and installation to meet British Columbia Building Code 
requirements for fire rated separations where required; refer to drawings for 
locations of fire-rated separations.

.2 Arrange for installed glass to have labels facing the interior. Ensure that sufficient 
space is left within the glazing space to allow thermal movement of glass without 
imposing stress on the glass.

.3 Provide insulating glass units in sound attenuated partitions.

.4 Unless otherwise specified or indicated, interior glazing shall be dry glazing.

.5 Install extruded resilient channel gasket around entire perimeter of glass. Make 
tight butt joint at corners of lights.  Place setting blocks at sill and spacers at both 
jambs as required to centre the unit in the frame.  Place the unit into the frames 
and apply the stops against the gaskets. Tighten the screws or clips to obtain 
positive uniform pressure avoiding excessive pressure.

.6 Ensure rattle free cushioning. 

.7 Install spacer shims at 600 mm o.c. to centre balustrade glazing in rebate space.  
Install shims 6 mm below sight line. Apply cap bead of glazing sealant to uniform 
line, flush with rebate sightline and tool to smooth appearance, both sides.

.8 Install two-sided frameless structural butt joint glass assemblies where indicated 
using tempered safety glass with slightly wet grinded kerf and polished butt-joint 
edges for aesthetics. Ensure precise levelling of sill member achieved and 
provision made at head to accommodate deflection of structure. For glazing at 
head and sill use wet, dry, or wet/dry glazing systems. Position glazing so vertical 
edges spaced slightly apart and seal with clear, colourless, or coloured silicone 
sealant. At framing or rebate locations, provide silicone sealant in clear, 
colourless, or colour selected by Consultant.  Ensure sealant flush with and does 
not protrude above glazing stop or rebate. 

.9 Install wet glazing materials to obtain complete contact and adhesion over the full 
bite area of the unit and to be free from gaps, air bubbles and embedded foreign 
matter.  Use primers where recommended by the glazing material manufacturer.  
Use sufficient bedding compound so that when glass is pressed into place, 
excess compound is forced well out around entire margin.  Use shims to ensure 
maintenance of uniform face clearance.  Where required on both sides of a unit, 
make shims coincident.

.10 Install glazing tape to ensure complete contact and adhesion over the full bite 
area of the unit.  Make joints only at corners of the unit. Use preshimmed glazing 
tape at glass installed with pressure plates. Fit tape accurately with tight joints, 
free from tension, gaps and cracks. After installation of the glass, the glazing 
tape shall not extend more than 3 mm above the line of the fixed stop. Remove 
and reglaze units where the glazing tape exceeds this tolerance.

.11 Gun in a heel bead of glazing compound ensuring a continuous seal between 
glazed element and frame. 

.12 Finish gunned bead surfaces uniformly smooth and straight, to slope away from 
glass.



PG Tourism Office Section 08 80 50
Prince George, British Columbia GLAZING
Project Number: 2023-047 Page 8 of 8

3.5 CLEANING

.1 At completion of Work, remove and dispose of all protections, clean down all 
exposed aluminum surfaces, replace all damaged members, including members 
with damaged finishes.

.2 Perform cleaning after installation to remove construction and accumulated 
environmental dirt.

.3 Remove traces of primer, caulking.

.4 Remove glazing materials from finish surfaces.

.5 Remove labels after work is complete.

.6 Clean glass using approved non-abrasive cleaner in accordance with 
manufacture's instructions.

.7 Upon completion of installation, remove surplus materials, rubbish, tools and 
equipment barriers.

3.6 PROTECTION OF FINISHED WORK

.1 After installation, mark light with an "X" by using removable plastic tape or paste.

3.7 SCHEDULE

.1 Doors and Borrowed Lights:

.1 Interior: 

.1 Single pane 6 mm tempered safety glazing.

.2 Other glass types as indicated on Drawings.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 This Section includes equipment and services necessary for mechanical 
preparation of existing substrates to receive new flooring finishes.

.2 Related Requirements:

.1 Section 09 05 23 � Common Work Results for Flooring Preparation: Floor 
levelling and toppings required for improved floor flatness tolerances 
relating to applied finishes.

1.2 REFERENCES

.1 Reference Standards:

.1 American Society for Testing and Materials International (ASTM):

.1 ASTM D4258-05 (2017), Standard Practice for Surface Cleaning 
Concrete for Coating.

.2 ASTM D4259-18, Standard Practice for Preparation of Concrete 
by Abrasion Prior to Coating Application.

.2 International Concrete Repair Institute (IRCI):

.1 IRCI Technical Guideline No. 310.2R-2013, Selecting and 
Specifying Concrete Surface Preparation for Sealers, Coatings, 
Polymer Overlays, and Concrete Repair.

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Coordination: Coordinate work of this Section with requirements of floor levelling 
and topping materials specified in Section 09 05 23 � Common Work Results for 
Flooring Preparation for surface profile.

.2 Pre-Construction Meetings: Conduct a pre-construction meeting to discuss 
existing concrete slab condition, procedures proposed for substrate preparation, 
location of required on-site mock-ups and surface profile requirements for 
installation of levelling products in accordance with Section 01 31 19 � Project 
Meetings, attended by Consultant, Contractor, Subcontractor and other 
Subcontractors or Suppliers affected by work of this Section.

.3 Scheduling: Schedule work of this Section to occur during non-work hours in 
occupied buildings to minimize disturbance to adjacent spaces.

1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures:

.2 Action Submittals: Provide the following submittals before starting any work of 
this Section:

.1 Product Data: Submit product data sheets describing mechanical 
preparation methods and cleaning methods and equipment proposed for 
use on project.
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.3 Informational Submittals: Provide the following submittals before starting any 
work of this Section:

.1 Dust and Water Control Plan: Submit written description of materials and 
procedures used to control and remove dust and water from work area, 
methods to prevent spread of dust and water to adjacent occupied 
spaces and to prevent contamination of HVAC systems.

1.5 QUALITY ASSURANCE

.1 Qualifications: Provide proof of qualifications when requested by Consultant:

.1 Installer: Use installer having experience in preparation of flooring 
substrates of similar extent and complexity as required for this Project, 
using equipment and methods to reduce risk of damage to substrates.

.2 Mock-Ups:

.1 Provide required Mock-Up in accordance with Section 01 45 00 � Quality 
Control, and as follows:

.1 Notify Consultant and others affected by work of this Section a 
minimum of 48 hours in advance of installation of work described 
in this Section.

.2 Mock-up minimum 10 m2 area indicating typical surface 
preparation required for the Project, at location as directed by 
Consultant and agreed upon in advance; create a separate mock-
up for each different surface profile required by floor levelling.

.3 Allow 24 hours for review of mock-up by Consultant and others 
affected by work of the Section before completing work of this 
Section.

.4 Mock-up will be reviewed for consistency of surface profile 
required by floor levelling.

.5 Acceptable mock-up will serve as standard for remainder of the 
Work required for the Project.

.1 Correct mock-up and request additional review by 
Consultant when changes are required.

.2 Mock-up will remain in place and serve as minimum 
acceptable standard for work of this Section and related 
Sections when accepted by Consultant.

Part 2 Products

2.1 EQUIPMENT

.1 Surface Preparation Equipment: Use equipment of a type recommended by 
Subcontractor that minimizes dust and water generation, and that provides 
surface profiles required by subsequent floor levelling, and as follows:

.1 CSP 2 through CSP 4 Surface Profiling: Abrasive blast or grinding type 
equipment with vacuum recovery systems to control dust and collect 
surface aggregate.
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.2 CSP 3 through CSP 8 Surface Profiling: Dry shot blast type equipment 
with vacuum recovery systems to contained blast materials and collect 
surface aggregate.

.3 CSP 2 through CSP 10 Surface Profiling: Mechanical impact or high or 
ultra-high pressure water jet type equipment with aggregate and effluent 
recovery system.

.2 Limitations: Notify and obtain acceptance from Consultant where surface profiling 
required by floor levelling use of high or ultra-high pressure water jet, or 
mechanical impact methods that have moderate to high potential to cause 
microcracking before starting work of this Section:

.1 Consultant may consider alternate methods of floor preparation when less 
damaging methods are not practical based on site conditions or timing of 
work required by this Section.

Part 3 Execution

3.1 EXAMINATION

.1 Verify that work of others affected by this Section, or work required by this 
Section is complete before starting mechanical preparation and surface profiling 
and as follows:

.1 Confirm degree of floor profile require for installation of floor levelling 
specified in other Sections before starting work of this Section.

.2 Starting work of this Section denotes acceptance of site conditions and 
implementation of surface profile required of floor levelling required by 
other Sections.

3.2 PREPARATION

.1 Use methods that reduce potential for microcracking of concrete substrates, and 
that minimize the amount of water or residue clean-up.

.2 Prepare concrete substrate and create surface profile in accordance with ASTM 
D4259; clean concrete in accordance with ASTM D4258 using methods 
compatible with levelling, and as follows:

.1 Prepare surface profiles required by levelling in accordance with ICRI 
Technical Guideline No. 310.2.

.2 Acceptable substrate surfaces will be free of laitance, oil, grease, flooring 
adhesive, paint, and other surface contaminates capable of affecting 
bond of specified floor finishes to concrete substrate.

.3 Prepare surfaces to receive Self-Levelling Underlayment as specified in Section 
09 05 23 - Common Work Results for Flooring Preparation to minimum CSP 3 or 
as otherwise required by Self-Levelling Underlayment manufacturer.

3.3 SITE QUALITY CONTROL

.1 Testing and Inspection Agency: Owner will appoint inspection and testing agency 
in accordance with Section 01 45 00 � Quality Control, and as follows:
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.1 Notify Consultant, and inspection and testing agency with sufficient timing 
to allow reasonable opportunity for review; provide assistance and access 
to the Work.

.2 Inspection and testing will include visual inspection of completed 
substrate preparation to verify that contamination is removed and 
specified ICRI surface profile are achieved using ICRI standard rubber 
mold for visual comparison.

.2 Non-Conforming Work: Repair work that does not meet specified ICRI surface 
profile at no additional expense to the Owner. 

3.4 PROTECTION

.1 Protect prepared substrates from contamination; re-clean substrates that are 
contaminated by construction operations prior to installation of specified floor 
levelling.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 This Section includes requirements for preparation of new concrete slabs and   
existing slabs to receive applied flooring for installation required flatness, and 
levelness. This Sections applies as follows:

.1 New concrete slabs that meet the requirements specified in Section 03 35 
00 - Concrete Finishing but require further preparation to meet substrate 
requirements for flooring finishes specified in various Division 09 
Specification Sections.

.2 Related Requirements:

.1 Section 09 05 13 � Mechanical Preparation of Flooring Substrates: 
Preparation of concrete substrates to receive self-levelling 
underlayments.

.2 Section 09 65 00 � Resilient Flooring: Coordination with minimum 
requirements for substrate flatness, levelness and patching of surface 
imperfections that prevent achieving specified installation.

.3 Section 09 68 00 � Tile Carpeting: Coordination with minimum 
requirements for substrate flatness, levelness and patching of surface 
imperfections that prevent achieving specified installation.

.4 Division 21 � Fire Suppression: Coordination of pipes and pipe fittings 
and other materials penetrating floor assemblies.

.5 Division 22 � Plumbing: Coordination of pipes and pipe fittings and other 
materials penetrating floor assemblies.

.6 Division 23 � Heating, Ventilation and Air Conditioning: Coordination of 
ductwork and other materials penetrating floor assemblies.

.7 Division 25 � Integrated Automation: Coordination conduit and other 
materials penetrating floor assemblies.

.8 Division 26 � Electrical: Coordination conduit and other materials 
penetrating floor assemblies.

.9 Division 27 � Communications: Coordination conduit and other materials 
penetrating floor assemblies.

.10 Division 28 � Electronic Safety and Security: Coordination conduit and 
other materials penetrating floor assemblies.

1.2 REFERENCES

.1 Reference Standards:

.1 Southern Coast Air Quality Management District (SCAQMD):

.1 Rule 1113, Architectural Coatings, Amended 2016.

1.3 ADMINISTRATIVE REQUIREMENTS

.1 Coordination: Coordinate compatibility of products specified in this Section with 
adhesive products specified in Section 09 65 00 - Resilient Flooring and Section 
09 68 00 � Tile Carpeting; submit Compliance Certification in accordance with 
items below.
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.2 Pre-Construction Meetings: Arrange for Pre-Construction Meeting in accordance 
with Section 01 31 19 � Project Meetings, with Contractor, Subcontractor, 
Subcontractors or suppliers affected by the Work of this Section, and Consultant 
to discuss installation requirements and site reviews required by the Consultant.

.3 Provide minimum 72 hours to Consultant before starting Work  of this  Section; 
increase notice period where time period spans weekends or statutory holidays.

1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Provide required information in accordance with Section 01 33 00 � Submittal 
Procedures.

.2 Action Submittals: Provide the following submittals before starting any Work of 
this Section:

.3 Product Data: Submit product data for products specified indicating physical 
properties, performance characteristics, acceptability of substrates, application 
limitations and test results.

1.5 QUALITY CONTROL

.1 Qualifications: Provide proof of qualifications during the course of the Work of this 
Section:

.1 Manufacturer: Obtain specified products through one source from a single 
manufacturer or using materials from a secondary source that are 
acceptable to the manufacturer.

.2 Installer: Install using personnel experienced in installation of flooring 
preparation products specified in this Section who are trained, licenced or 
otherwise approved by the manufacturer.

.2 Certifications: Provide proof of the following during the course of the Work:

.1 Compliance Certification: Provide letter from flooring adhesive 
manufacturers stating that product selected from Acceptable Products 
specified in this Section is compatible with flooring adhesives specified in 
Sections listed in Related Requirements.

1.6 SITE CONDITIONS

.1 Ambient Conditions: Maintain air temperature and substrate temperature in 
accordance with manufacturer�s printed installation instructions.
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Part 2 Products

2.1 MANUFACTURERS

.1 Acceptable Products Manufacturers: Subject to compliance with requirements 
specified in this Section; where multiple listings of manufacturers occur, use any of 
the following listed manufacturers� Products in accordance with Section 01 62 00 
� Product Options and Substitutions:

.1 Ardex Engineered Cements.

.2 Custom Building Products

.3 Laticrete Canada

.4 MAPEI Canada Inc.

.5 Sika Canada Ltd.

.6 W.R. Meadows of Canada.

.2 Unsolicited Substitutions: Consultant may consider additional manufacturers 
having similar products to Acceptable Products Manufacturers listed above 
during the construction period, provided they meet the performance requirements 
established by the named Products and provided they submit requests for 
substitution before starting any work of this Section:

.1 Do not use substitute materials to establish Bid Price.

.2 Apparent Substitutions that appear as a part of the Project without review 
and acceptance by the Consultant will be rejected, and replaced with one 
of the specified Products.

2.2 PERFORMANCE REQUIREMENTS

.1 Substrate Surface Flatness Tolerances for Tiling: Flatness requirement is FF25 
for slabs on grade and FF20 for structural slabs for in place concrete and is 
considered as the starting flatness for work of this Section; final measurement for 
flatness and level using patching or self-levelling screed Products provided by 
this Section will be as follows:

.1 Small Format Floor Tile: Tiles having dimensions less than 100 mm x 100 
mm require floor flatness measured to a minimum of FF35; equivalent to 
5 mm with no more than two gaps under 3050 mm straightedge 
measurement.

.2 Volatile Organic Compound (VOC) Limitations: Provide products for each site 
applied coating used within the building envelope (interior side of 
weatherproofing system) complying with the VOC Limits established by South 
Coast Air Quality Management District Rule #1113, Architectural Coatings.

2.3 PATCHING AND LEVELLING MATERIALS

.1 Underlayment: Cementitious, self-levelling, single component, polymer modified 
underlayment with manufacturer�s recommended primer and crack repair 
materials; for application thicknesses to a minimum feather edge to 13 mm; 
interior grade and as follows:

.1 Acceptable Materials:

.1 K 15 Premium Self Levelling Underlayment, Ardex.
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.2 CustomTech TechLevel 150, Custom Building Products

.3 Supercap SC500, Laticrete

.4 Novoplan® 2 Plus, MAPEI.

.5 Sikafloor Level 125, Sika.

.6 Sure-Flo ST, W.R. Meadows.

.2 Patching and Flash Patching Materials: Cementitious based, polymer modified, 
fine aggregate, single component, rapid curing, early strength floor patching 
compounds having high adhesion with manufacturer�s recommended primer and 
surface profile; for application in thicknesses from 4 mm to 25 mm, and as 
follows:

.1 Acceptable Materials:

.1 SD-P, Ardex.

.2 CustomTech TechPatch MP, Custom Building Products 

.1 Skim Lite, Laticrete.

.3 Planiprep SC,  MAPEI Inc.

.4 SikaQuick 1000, Sika.

.5 Sealtight Meadow-Crete H, W.R. Meadows.

.3 Fine Finish Flash Patching Materials: Cementitious based, polymer modified, fine 
aggregate, single component, ultra-fast drying, early strength floor patching 
compounds having high adhesion with manufacturer�s recommended primer and 
surface profile; for application in thicknesses from 0 mm to 6 mm, and as follows:

.1 Acceptable Materials:

.1 SD-F Feather Finish®, Ardex.

.2 CustomTech Silk Patch, Custom Building Products 

.3 Laticrete

.4 Planipatch®, MAPEI.

.5 Sika® Level SkimCoat CA, Sika.

.6 Sealtight Meadow-Patch® T1, W.R. Meadows.

2.4 ACCESSORIES

.1 Primer: Product compatible with and as recommended by patching and levelling 
product manufacturer.

Part 3 Execution

3.1 EXAMINATION

.1 Verification of Conditions: Verify concrete substrates before beginning of 
installation of Products specified in this Section.

.1 Ensure concrete floors are dry by using test methods recommended by 
flooring manufacturer, and exhibit negative alkalinity, carbonization or 
dusting.
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.2 Installation of products specified in this Section will denote acceptance of 
site conditions.

3.2 PREPARATION

.1 Surface Preparation � General:

.1 All substrates must be structurally sound, dry, solid and stable.

.2 Substrate must be clean and free of dust, dirt, oil, grease, paint, curing 
agents, concrete sealers, latex compounds, loosely bonded toppings, 
loose particles, laitance, adhesive residue, and any other substance or 
condition that may prevent or reduce adhesion.

.3 Ensure substrates are sound, level, free of cracks greater than 3 mm in 
width, and changes in elevation that may adversely affect installation.

.4 Ensure concrete is free of any negative hydrostatic pressure and 
excessive moisture.

.2 Prepare and mechanically profile concrete slabs in accordance with Section 09 
05 13 - Mechanical Preparation of Flooring Substrates. 

.1 Ensure substrate and ambient room temperatures are between 10°C and 
35°C before application and for 72 hours after application.

3.3 INSTALLATION � UNDERLAYMENTS

.1 Mixing:

.1 Mix in a clean mixer in accordance with manufacturer�s written 
instructions. Use appropriate mixing and delivery method in accordance 
with area to receive underlayment.

.2 If pump mixing is being used, periodically clean pump in accordance with 
manufacturer�s written instructions.

.1 Do not overwater.

.2 Thoroughly mix with high-speed mixer (at about 1100 rpm) to a 
homogenous, smooth, lump-free consistency.

.3 Do not overmix; which could cause air to become trapped, shortening the 
pot life or cause pin holing during application and curing.

.3 Application:

.1 Place Product in a ribbon pattern to achieve a continuous flow of wet 
material to avoid trapping air or creating a cold joint.

.2 Set width of pour that is ideal for maintaining a wet edge throughout 
placement; adjust width of pour to maintain wet edge.

.3 Immediately after placing Product, spread with gauge rake; smooth 
surface after achieving required thickness.

3.4 INSTALLATION � PATCHING AND FLASH PATCHING PRODUCTS

.1 Mixing:

.1 Mix in a clean container in accordance with manufacturer�s written 
instructions.
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.2 Do not overwater.

.3 Thoroughly mix with low-speed mixer (at about 300 rpm) to a smooth, 
lump-free consistency.

.4 Do not mix more material than can be applied within eight to ten minutes.

.5 Avoid air entrapment and prolonged mixing, which will shorten pot life.

.2 Application:

.1 Select an appropriate flat-edge steel trowel.

.2 Immediately apply mixed patching and levelling products to substrate, 
according to the desired thickness. Do not exceed manufacturer�s 
maximum single-coat thickness.

.3 Blend into the surrounding area and finish to the required smoothness

3.5 PROTECTION

.1 Protect from traffic dirt or dust from other trades until the final installation of the 
floor covering.

.2 Allow for extended periods of cure and protection when temperatures drop below 
16°C and/or when relative humidity is higher than 70%.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Incudes:

.1 Interior gypsum wallboard of all types.

.2 Metal furring runners

.3 Drywall furring channels

.4 Mineral fiber insulation 

.5 Mineral fiber acoustical insulation 

.6 Fibrous Glass Acoustical Insulation

.7 Ceiling/wall access doors

.8 Accessories such as nails, screws, adhesives, casing beads, caps, 
mouldings, sealants, trims, gaskets and joint treatments.

.2 Related Requirements:

.1 Section 06 10 00 � Rough Carpentry

.2 Section 07 84 00 � Firestopping and Smokeseals

.3 Section 07 92 00 � Sealants

.4 Section 09 22 00 � Non-Structural Metal Framing

.5 Section 09 91 00 � Painting

1.2 REFERENCES

.1 Reference Standards:

.2 American Society for Testing and Materials International (ASTM):

.1 ASTM A653/A653M-22, Standard Specification for Steel Sheet, 
Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process.

.2 ASTM C423-22, Standard Test Method for Sound Absorption and 
Sound Absorption Coefficients by the Reverberation Room 
Method.

.3 ASTM C475/C475M-17(2022), Standard Specification for Joint 
Compound and Joint Tape for Finishing Gypsum Board.

.4 ASTM C514-04(2020), Specification for Nails for the Application of 
Gypsum Board.

.5 ASTM C612-14(2019), Standard Specification for Mineral Fiber 
Block and Board Thermal Insulation.

.6 ASTM C635/C365M-22, Standard Specification for Manufacture, 
Performance, and Testing of Metal Suspension Systems for 
Acoustical Tile and Lay-in Panel Ceilings.

.7 ASTM C645-18, Standard Specification for Nonstructural Steel 
Framing Members.

.8 ASTM C665-17, Standard Specification for Mineral-Fiber Blanket 
Thermal Insulation for Light Frame Construction and 
Manufactured Housing.
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.9 ASTM C840-20, Standard Specification for Application and 
Finishing of Gypsum Board.

.10 ASTM C1002-22, Standard Specification for Steel Self-Piercing 
Tapping Screws for the Application of Gypsum Panel Products or 
Metal Plaster Bases to Wood Studs or Steel Studs.

.11 ASTM C1047-19, Standard Specification for Accessories for 
Gypsum Wallboard and Gypsum Veneer Base.

.12 ASTM C1396/C1396M-17, Standard Specification for Gypsum 
Board.

.13 ASTM E84-22, Standard Test Method for Surface Burning 
Characteristics of Building Materials.

.14 ASTM E90-09(2016), Standard Test Method for Laboratory 
Measurement of Airborne Sound Transmission Loss of Building 
Partitions and Elements.

.15 ASTM E413-22, Classification for Rating Sound Insulation.

.3 Association of the Wall and Ceiling Industry (AWCI).

.4 British Columbia Wall & Ceiling Association (BCWCA).

.5 Canadian General Standards Board (CGSB):

.1 CAN/CGSB-71.25-M88, Adhesives, for Bonding Drywall to Wood 
Framing and Metal Studs. (Withdrawn)

.6 Gypsum Association (GA):

.1 GA-214-2021 Levels of Finish for Gypsum Panel Products.

.7 South Coast Air Quality Management District (SCAQMD):

.1 SCAQMD Rule 1168-22, Adhesives and Sealants Applications.

.8 Underwriters' Laboratories of Canada (ULC):

.1 ULC 102, Standard Method of Test for Surface Burning 
Characteristics of Building Materials and Assemblies. (ULC S102)

.2 ULC 114, Standard Method of Test for Determination of Non-
Combustibility in Building Materials.

.3 ULC 702.1, Standard for Thermal Insulation Mineral Fibre for 
Buildings, Part 1: Material Specification (ULC S702.1).

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures:

.1 Submit manufacturer's printed product literature, specifications and data 
sheet for each product specified.

1.4 DELIVERY, STORAGE, AND HANDLING

.1 Deliver materials in original packages, containers or bundles bearing 
manufacturers brand name and identification.

.2 Store materials inside, level, under cover. Keep dry. Protect from weather, other 
elements and damage from construction operations and other causes.
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.3 Handle gypsum boards to prevent damage to edges, ends or surfaces. Protect 
metal accessories and trim from being bent or damaged.

.4 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.5 SITE CONDITIONS

.1 Ambient Conditions:

.1 Maintain temperature minimum 10 degrees C, maximum 21 degrees C for 
48 hours prior to and during application of gypsum boards and joint 
treatment, and for at least 48 hours after completion of joint treatment.

.2 Apply board and joint treatment to dry, frost free surfaces.

.3 Ventilation: Ventilate building spaces as required to remove excess 
moisture that would prevent drying of joint treatment material immediately 
after its application.

Part 2 Products

2.1 MANUFACTURERS

.1 Acceptable Manufacturers:

.1 CertainTeed Gypsum Canada Inc.

.2 CGC Inc.

.3 Georgia-Pacific Canada, Inc.

2.2 GYPSUM MATERIALS

.1 Standard board: to ASTM C1396/C1396M and as follows:

.1 Type: regular and fire resistant.

.2 Size: 1220 mm x maximum practical length.

.3 Thickness: as indicated on Drawings.

.4 Ends: square cut.

.5 Edges: tapered.

.6 Acceptable Materials:

.1 Wallboard (Type X), CertainTeed.

.2 Sheetrock (Firecode), CGC Inc.

.3 Toughrock Gypsum Wallboard (Fireguard), Georgia-Pacific 
Canada, Inc.

.2 Lightweight Fire Resistant board: to ASTM C1396/C1396M and as follows:

.1 Type: fire resistant.

.2 Size: 1220 mm x maximum practical length.

.3 Thickness: as indicated on Drawings.

.4 Ends: square cut.

.5 Edges: tapered.
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.6 Basis-of-Design Materials:

.1 Ultralight Panels Firecode X, CGC Sheetrock.

.3 Sag Resistant Gypsum Board: to ASTM C1396/C1396M and as follows:

.1 Type: regular.

.2 Thickness: as indicated on Drawings.

.3 Acceptable Materials:

.1 Interior Ceiling Board, CertainTeed.

.2 Sheetrock Interior Ceiling Board, CGC Inc.

.3 CD Ceiling Board, Georgia-Pacific Canada, Inc.

2.3 FRAMING MATERIALS

.1 Studs and Tracks: as indicated in Section 09 22 00 - Non-Structural Metal 
Framing.

.2 Metal furring runners, hangers, tie wires, inserts, anchors.

.3 Drywall furring channels: 0.75 mm core thickness galvanized steel channels for 
screw attachment of gypsum board.

2.4 INSULATION MATERIALS

.1 Mineral Fiber Insulation for Fire and Smoke Rated Assemblies: Un-faced 
preformed GreenGuardTM or formaldehyde free binder stone wool insulation 
meeting the requirements of ULC 702.1; having maximum flame spread and 
smoke developed of 0/0 in accordance with ULC 102 and ASTM E84 and being 
non-combustible in accordance with ULC 114 and as follows:

.1 Type: 1 to ASTM C665.

.2 Width: to friction fit in stud spaces.

.3 Thickness: to fill a minimum of 90% of the cavity thickness.

.4 STC Ratings: as indicated on Drawings.

.5 Acceptable Materials:

.1 Thermafiber SAFB, Owens-Corning Canada Inc.,

.2 AFB Acoustical Fire Batt, Rockwool Inc.

.2 Fibrous Glass Acoustical Insulation for Non-rated Assemblies: Un-faced, 
preformed GreenGuardTM or formaldehyde free binder fibrous insulation meeting 
the requirements of ASTM C423, ASTM E90, ASTM E413 and ULC 702.1 and as 
follows:

.1 Type: One.

.2 Width: to friction fit in stud spaces.

.3 Thickness: to fill a minimum of 90% of the cavity thickness.

.4 Acceptable Materials:

.1 NoiseReducer, Sound Control Fibre Glass Batts, CertainTeed.

.2 Sound Shield Glass Fibre Batts, Johns Manville.

.3 Quietzone Acoustic Insulation, Owen-Corning Canada Inc.
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2.5 CEILING/WALL ACCESS DOORS

.1 Architectural, flush mounting access panels for gypsum board installation, 
thickness and fire rating to match wall assembly, manufacturer�s standard sizes 
selected to suit access requirements, complete with extruded aluminum frame, 
concealed hinge and a removable door panel, air tight gasket and screwdriver 
slot latch mechanism. Confirm proposed location and number of access doors 
with Consultant prior to installation.

.1 Non-Rated Access Doors and Frames:

.1 Concealed Flange Access Panel:  Flush design frame with a 
drywall bead taping flange, specifically for use with gypsum board.
.1 Frame:  1.90 mm (14 gauge) galvanized steel. 
.2 Door Panel:  1.52 mm (16 gauge) galvanized steel. 
.3 Hinge:  Fully concealed pin type hinge with 175 degree 

opening. 
.4 Latch:  Screwdriver operated cam latch.

.2 Exterior Flange Stainless Steel Access Panel:  Surface mounted 
with exposed flange frame design.  No. 4 polished finish 304 
stainless steel.
.1 Frame:  1.21 mm (18 gauge) stainless steel. 
.2 Door Panel:  1.52 mm (16 gauge) stainless steel. 
.3 Hinge:  Fully concealed pin type hinge with 175 degree 

opening. 
.4 Latch:  Screwdriver operated cam latch.

.2 Fire-Rated Access Doors and Frames: 

.1 Concealed Flange Fire-Rated Wall Access Panel:  Flush design 
frame with a drywall bead taping flange, specifically for use with 
gypsum board.
.1 Frame:  1.61 mm (14 gauge) galvanized steel. 
.2 Door Panel:  1.99 mm (16 gauge) galvanized steel, 

uninsulated. 
.3 Hinge:  Fully concealed pin type hinge with 90 degree 

opening, self-closing device. Latch:  Allen key operated 
latch with interior latch release. 

.4 Rating:  as indicated.

.2 Concealed Flange Fire-Rated Ceiling Access Panel:  Flush design 
frame with a drywall bead taping flange, specifically for use with 
gypsum board.
.1 Frame:  1.99 mm (16 gauge) galvanized steel.
.2 Door Panel:  1.31 mm (18 gauge) galvanized steel, with 

high temperature insulation and 0.85 mm (22 gauge) metal 
liner. 

.3 Hinge:  Fully concealed pin type hinge with 90 degree 
opening, self-closing device. 

.4 Latch:  Allen key operated latch with interior latch release. 

.5 Rating:  as indicated.

.3 Acceptable Manufacturers:

.1 Access Panel Solutions.

.2 Acudor Products, Inc.
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.3 Chicago Metallic/Rockfon Corporation.

.4 Nystrom Building Products Co.

2.6 FINISHES

.1 Paint: in accordance with Section 09 91 00 � Painting.

2.7 ACCESSORIES

.1 Steel drill screws: to ASTM C1002.

.2 Stud adhesive: to CAN/CGSB-71.25-M88.

.3 Laminating compound: as recommended by manufacturer, asbestos-free.

.4 Casing beads, corner beads, control joints and edge trim: to ASTM C1047, 0.5 
mm base thickness galvanized metal to ASTM A653, perforated flanges, one 
piece length per location.

.5 Strippable Edge Trim: Extruded PVC with pre-masked L-shaped tape on trim with 
tear away protective serrated strip for removal after compound and paint is 
applied, for use at areas where gypsum butts aluminum frames and where 
gypsum butts concrete or concrete block.

.6 Sealants: in accordance with Section 07 92 00 - Sealants.

.7 Acoustic sealant: in accordance with Section 07 92 00 � Sealants.

.8 Firestopping: refer to Section 07 84 00 - Firestopping and Smokeseals for project 
as required for all new and existing surfaces, penetrations, irregular connections, 
and locations as described in Section 07 84 00 - Firestopping and Smokeseals.

.9 Joint Treatment Materials: Provide joint compound and accessory materials in 
accordance with ASTM C475/C475M and as follows:

.1 Joint Tape:

.1 Interior Gypsum Board: Paper.

.2 Joint Compound for Interior Gypsum Board: Vinyl based, non-asbestos, 
low dusting type compatible with other compounds applied on previous or 
for successive coats, and as follows:

.1 Pre-filling: Setting type taping compound.

.2 Embedding and First Coat: Drying type compound.

.3 Fill Coat: Drying type compound.

.4 Finish Coat: Drying type, sandable topping compound.

.5 Acceptable Materials:

.1 CertainTeed Dust Away.

.2 CGC Dust Control.
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Part 3 Execution

3.1 ACOUSTIC ASSEMBLIES

.1 Maintain continuity of acoustic rated assemblies, including at junction with 
dissimilar adjacent materials and components such as beams, slabs, columns 
above ceilings and the like.

3.2 ERECTION

.1 Perform application and finishing of gypsum board in accordance with ASTM 
C840 except where specified otherwise.

.2 Erect hangers and runner channels for suspended gypsum board ceilings in 
accordance with ASTM C840 except where specified otherwise.

.3 Support light fixtures by providing additional ceiling suspension hangers within 
150 mm of each corner and at maximum 600 mm around perimeter of fixture.

.4 Install work level to tolerance of 1:1200.

.5 Frame with furring channels, perimeter of openings for access panels, light 
fixtures, diffusers, grilles.

.6 Install 19 x 64 mm furring channels parallel to, and at exact locations of steel 
stud partition header track.

.7 Furr gypsum board faced vertical bulkheads within and at termination of ceilings.

.8 Furr above suspended ceilings for gypsum board fire and sound stops and to 
form plenum areas as indicated.

.9 Install gypsum 19 mm above finished floor at base of walls and seal joint for 
acoustic partitions to achieve STC rating as indicated.

.10 Seal fire rated partitions with fire caulking as indicated in Section 07 84 00 - 
Firestopping and Smokeseals and authority having jurisdiction.

.11 Install wall furring for gypsum board wall finishes in accordance with ASTM 
C840, except where specified otherwise.

.12 Furr openings and around built-in equipment, cabinets, access panels, on four 
sides. Extend furring into reveals. Check clearances with equipment suppliers.

.13 Furr duct shafts, beams, columns, pipes and exposed services where indicated.

.14 Erect drywall resilient furring transversely across studs and joists spaced 
maximum 600 mm on centre and not more than 150 mm from ceiling/wall 
juncture. Secure to each support with 25 mm drywall screw.

.15 Install 150 mm continuous strip of gypsum board along base of partitions where 
resilient furring installed.

3.3 APPLICATION

.1 Do not apply gypsum board until bucks, anchors, blocking, sound attenuation, 
electrical and mechanical work are approved.

.2 Apply single or double layer gypsum board to wood or metal furring or framing 
using screw fasteners. Maximum spacing of screws 300 mm on centre.
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.1 Single-Layer Application:

.1 Apply gypsum board on ceilings prior to application of walls in 
accordance with ASTM C840.

.2 Apply gypsum board vertically or horizontally, providing sheet 
lengths that will minimize end joints.

.2 No offset in exposed face of walls and partitions will be permitted 
because of single-ply and two-ply or three-ply application requirements.

.3 Install ceiling boards in direction that will minimize number of end-butt joints. 
Stagger end joints at least 250 mm.

.4 Install gypsum board on walls vertically to avoid end-butt joints. At stairwells and 
similar high walls, install boards horizontally with end joints staggered over studs, 
except where local codes or fire-rated assemblies require vertical application.

.5 Install gypsum board with face side out.

.6 Do not install damaged or damp boards.

.7 Locate edge or end joints over supports. Stagger vertical joints over different 
studs on opposite sides of wall.

3.4 INSTALLATION

.1 Erect accessories straight, plumb or level, rigid and at proper plane. Use full 
length pieces where practical. Make joints tight, accurately aligned and rigidly 
secured. Mitre and fit corners accurately, free from rough edges. Secure at 150 
mm on centre or using contact adhesive for full length.

.2 Install casing beads where ceilings abut dissimilar materials.

.3 Install casing beads where gypsum board butts against surfaces having no trim 
concealing junction and where indicated. Seal joints with sealant.

.4 Install shadow mould at gypsum board/ceiling juncture as indicated. Minimize 
joints; use corner pieces and splicers.

.5 Construct control joints of preformed units or two back-to-back casing beads set 
in gypsum board facing and supported independently on both sides of joint.

.6 Provide continuous polyethylene dust barrier behind and across control joints.

.7 Install control joints straight and true.

.8 Construct expansion joints at building expansion and construction joints. Provide 
continuous dust barrier.

.9 Install expansion joint straight and true.

.10 Splice corners and intersections together and secure to each member with three 
screws.

.11 Install access doors to electrical and mechanical fixtures specified in respective 
sections.

.1 Rigidly secure frames to furring or framing systems.

.12 Finish face panel joints and internal angles with joint system consisting of joint 
compound, joint tape and taping compound installed according to manufacturer's 
directions and feathered out onto panel faces.
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.13 Gypsum Board Finish: finish gypsum board walls and ceilings to following levels 
in accordance with GA-214:

.1 Levels of finish (at locations below or as indicated on drawings)

.1 Level 0: No taping, finishing or accessories required for areas of 
temporary construction.

.2 Level One: Embed tape for joints and interior angles in joint 
compound. Surfaces to be free of excess joint compound; tool 
marks and ridges are acceptable. Use at plenum areas above 
ceilings, in attics, or in concealed spaces.

.3 Level Three: Embed tape for joints and interior angles in joint 
compound and apply two separate coats of joint compound over 
joints, angles, fastener heads and accessories; surfaces smooth 
and free of tool marks and ridges and where areas are to receive 
a heavy coating of textured material.

.4 Level Four: Embed tape for joints and interior angles in joint 
compound and apply three separate coats of joint compound over 
joints, angles, fastener heads and accessories; surfaces smooth 
and free of tool marks and ridges and where light textures or wall 
coverings are to be applied.

.14 Finish corner beads, control joints and trim as required with two coats of joint 
compound and one coat of taping compound, feathered out onto panel faces.

.15 Fill screw head depressions with joint and taping compounds to bring flush with 
adjacent surface of gypsum board so as to be invisible after surface finish is 
completed.

.16 Sand lightly to remove burred edges and other imperfections. Avoid sanding 
adjacent surface of board.

.17 Completed installation to be smooth, level or plumb, free from waves and other 
defects and ready for surface finish.

.18 Mix joint compound slightly thinner than for joint taping.

.19 Apply thin coat to entire surface using trowel or drywall broadknife to fill surface 
texture differences, variations or tool marks.

.20 Remove ridges by light sanding or wiping with damp cloth.

.21 Provide protection that ensures gypsum drywall work will remain without damage 
or deterioration at time of substantial completion.

3.5 NON-CONFORMING WORK

.1 Touch-up minor damage to finishes in accordance with manufacturer�s 
instructions; remove and replace ceiling components that cannot be successfully 
cleaned and repaired.

3.6 CLEANING

.1 Clean exposed surfaces of panels, including trim, edge mouldings, and 
suspension system members in accordance with manufacturer�s instructions. 

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Incudes:

.1 Non-load bearing channel stud framing.

.2 Runners.

.3 Metal channel stiffener.

.4 Sheet metal backing.

.5 Acoustical sealant.

.6 Insulating strip (sill gasket). 

.7 Fasteners.

.2 Related Requirements:

.1 Section 09 21 16 - Gypsum Board Assemblies.

1.2 REFERENCES

.1 Reference Standards:

.1 American Iron and Steel Institute (AISI):

.1 AISI S220-15, North American Standard for Cold-Formed Steel 
Framing, Nonstructural Members

.2 American Society for Testing and Materials International (ASTM):

.1 ASTM A653/A653M-22, Standard Specification for Steel Sheet, 
Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process.

.2 ASTM C645-18, Standard Specification for Nonstructural Steel 
Framing Members.

.3 ASTM C754-20, Standard Specification for Installation of Steel 
Framing Members to Receive Screw-Attached Gypsum Panel 
Products.

.4 ASTM C919-22, Standard Practice for Use of Sealants in 
Acoustical Applications.

.3 Association of the Wall and Ceiling Industry (AWCI).

.4 Canadian Standards Association (CSA Group):

.1 CSA S136-16, North American specification for the design of cold-
formed steel structural members.

.2 CSA S304-14 (R2019), Design of Masonry Structures, Includes 
Update No. 1 (2015).

.5 Canadian General Standards Board (CGSB):

.1 CAN/CGSB-1.40-97, Anticorrosive Structural Steel Alkyd Primer 
(Withdrawn).

.6 Canadian Sheet Steel Building Institute (CSSBI):

.1 CSSBI 51-06, Lightweight Steel Framing Design Manual � 2nd 
Edition.
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.2 CSSBI SSF 03-17, Care and Maintenance of Prefinished Sheet 
Steel Building Products.

.3 CSSBI Technical Bulletin, Vol. 7, No 1, Maximum Height Tables 
for Interior Non-Loadbearing Partitions.

.7 Underwriters Laboratories ECOLOGO Certification Program (UL):

.1 UL 2760, Sustainability for Surface Coatings: Recycled 
Water-Borne. 

.2 UL 2768 Architectural Surface Coatings (formerly CCD-047). 

1.3 ADMINSTRATIVE REQUIREMENTS

.1 Convene pre-installation meetings one week prior to beginning work of this 
Section in accordance with Section 01 31 19 � Project Meetings to:

.1 Verify project requirements.

.2 Review installation conditions.

.3 Co-ordinate with other building subtrades.

.4 Review manufacturer's instructions.

1.4 ACTION SUBMITTALS / INFORMATIONALSUBMITTALS

.1 Delegated Design:

.1 Professional engineers sealed and signed shop drawings and design 
submittals requiring structural engineering. 

.2 Provide delegated design for the studs where heights or loads exceed 
manufacturers standard designs.

.2 Evaluation Reports: Submit steel manufacturer evaluation reports certified under 
an independent third-party inspection program reviewed to the local building 
code.

.3 Submit signed and sealed drawings stamped by a Professional Engineer 
registered in the Province of the work and as indicated in Section 01 35 00 � 
Delegated Design.

1.5 QUALITY ASSURANCE

.1 Certificates: product certificates signed by manufacturer certifying materials 
comply with specified performance characteristics and criteria and physical 
requirements.

.2 Test Reports: certified test reports showing compliance with specified 
performance characteristics and physical properties.

.3 Retain a professional engineer, registered in the province of the Work, to design 
fabrication and erection of the Work of this Section in accordance with applicable 
Building Code and Contract Document requirements including, but not limited to, 
the following:

.1 Submittals.

.2 Site review and certification of installed components.

.3 Completion of Letters or Commitment and Supervision specified in 
Section 01 35 00 � Delegated Design.
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1.6 DELIVERY, STORAGE, AND HANDLING

.1 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

Part 2 Products

2.1 PERFORMANCE REQUIREMENTS

.1 System Design: Design and size components in accordance with CSA S136, to 
withstand dead loads, and live loads caused by wind loads acting normal to 
plane of wall as calculated in accordance with applicable code.

.1 Wind Loads: In accordance with Local Building Code with importance 
factors indicated on structural drawings. 

.2 Maximum deflections under specified wind loads shall conform to the following:

.1 Wall studs supporting masonry veneer shall meet the requirements of 
CSA S304, with veneer deflections limited to L/600 or with stud 
deflections limited to L/720. 

.2 Wall studs supporting other finishes = L/360.

.3 Design to provide for movement of components without damage, failure of joint 
seals, undue stress on fasteners, or other detrimental effects when subject to 
seasonal or cyclic day/night temperature ranges. Design wind bearing stud end 
connections to accommodate floor/roof deflections such that the studs are not 
loaded axially.

.4 Conform to the requirements of specified fire rated and sound rated assemblies.

.5 Provide bridging to prevent member rotation and member translation 
perpendicular to the minor axis. Provide for secondary stress effects due to 
torsion between lines of bridging. Do not rely on sheathing to resist torsion or 
minor axis buckling.

.6 Design assembly to accommodate construction tolerances, deflection of building 
structural members, and clearances of intended openings.

.7 Design door support assemblies to accommodate suspended loads, deflection of 
building structural members, and clearances of intended sliding door openings.

.8 Connections between lightweight steel framing members shall be bolts, welding 
or sheet metal screws.

.9 Resistances for sheet metal screws shall be based on the manufacturer�s lower 
bound test values multiplied by the appropriate resistance factor given in CSA 
S136.

2.2 MATERIALS

.1 Non-load bearing channel stud framing: to ASTM C645, stud sizes as indicated 
on Drawings, roll formed from 0.45 mm thickness hot dipped galvanized steel 
sheet complying with ASTM A653/A653M, Z120; or coating with equivalent 
corrosion resistance, for screw attachment of gypsum board. Knock-out service 
holes at 460 mm centres.
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.1 Coating shall demonstrate equivalent corrosion resistance with an 
evaluation report acceptable to authorities having jurisdiction.

.2 Runners: Width, gauge and galvanizing to match steel studs, and as follows:

.1 Double Runner Deflection Track: Outside runner using 50 mm flanges; 
inner runner 33 mm; maintaining 25 mm minimum deflection space.

.2 Deep Leg Deflection Track: Top runner having 50 mm down standing 
legs; maintaining 13 mm minimum deflection space. 

.3 Slotted Deflection Track for Fire Separations: Premanufactured slotted 
top runner with 63 mm down standing legs and having 6 mm wide x 38 
mm high slots spaced at 25 mm O/C along length of runner; tested and 
certified for use in fire rated wall construction:

.1 Acceptable Materials: 

.1 Bailey Metal Products Ltd.

.2 SliptrackSystems, Brady Innovations LLC.

.2 Base Runner: Bottom track with 33 mm upstanding legs.

.3 Metal channel stiffener: sizes as required, 1.4 mm thick cold rolled steel, coated 
with rust inhibitive coating.

.4 Provide 20 gauge x 200 mm high sheet metal backing at all locations to support 
equipment, furniture, architectural woodwork, or casework.

.5 Acoustical sealant: to Section 07 92 00 - Sealants.

.6 Insulating strip (sill gasket): rubberized, moisture resistant 3 mm thick cork or 
foam strip, width to suit, with self sticking adhesive on one face, lengths as 
required.

.7 Fasteners for Metal Framing: Type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates.

Part 3 Execution

3.1 ERECTION

.1 Align partition tracks at floor and ceiling and secure at 600 mm on centre 
maximum.

.2 Install damp proof course under stud shoe tracks of partitions on slabs on grade.

.3 Place studs vertically at 400 mm on centre and not more than 50 mm from 
abutting walls, and at each side of openings and corners. Position studs in tracks 
at floor and ceiling. Cross brace steel studs as required to provide rigid 
installation to manufacturer's instructions.

.4 Erect metal studding to tolerance of 1:1000.

.5 Attach studs to bottom or ceiling track using screws, crimp method, or pop rivets.

.6 Co-ordinate simultaneous erection of studs with installation of service lines. 
When erecting studs ensure web openings are aligned.

.7 Co-ordinate erection of studs with installation of door/window frames and special 
supports or anchorage for work specified in other Sections.
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.8 Provide two studs extending from floor to ceiling at each side of openings wider 
than stud centres specified. Secure studs together, 50 mm apart using column 
clips or other approved means of fastening placed alongside frame anchor clips.

.9 Erect track at head of door/window openings and sills of sidelight/window 
openings to accommodate intermediate studs. Secure track to studs at each end, 
in accordance with manufacturer's instructions. Install intermediate studs above 
and below openings in same manner and spacing as wall studs.

.10 Frame openings and around built-in equipment, cabinets, access panels, on four 
sides. Extend framing into reveals. Check clearances with equipment suppliers.

.11 Provide 40 mm stud or furring channel secured between studs for attachment of 
fixtures behind lavatory basins, toilet and bathroom accessories, and other 
fixtures including grab bars and towel rails, attached to steel stud partitions.

.12 Install steel studs or furring channel between studs for attaching electrical and 
other boxes.

.13 Extend partitions to underside of roof except where noted otherwise on drawings.

.14 Maintain clearance under beams and structural slabs to avoid transmission of 
structural loads to studs. Use 50 mm leg ceiling tracks. Use double track slip joint 
as indicated.

.15 Install continuous insulating strips to isolate studs from uninsulated surfaces.

.16 Install two continuous beads of acoustical sealant or continuous insulating strip 
under studs and tracks around perimeter of sound control partitions in 
accordance with ASTM C919.

3.2 CLEANING

.1 Upon completion of installation, remove surplus materials, rubbish, tools and 
equipment barriers.

3.3 STEEL STUD HEIGHT SCHEDULE

.1 Table below is a standard non-load bearing steel stud height table, provide 
delegated design as indicated in Section 01 35 00 � Delegated Design for 
anything not indicated below.
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Maximum Stud Height (mm) based on lateral pressure of 240 Pa with deflection limit of L/240

Stud Spacing O.C. 300 400 600 300 400 600

Stud Depth (mm) 0.45 mm Steel Design 
Thickness

0.80 mm Steel Design Thickness

64 3630 3430 3230 4240 3910 3530
92 4670 4370 4090 5440 5000 4500
102 5000 4670 4320 6070 5590 5000
152 6730 6020 5110 8150 7470 6580

Maximum Hard Board Stud Height (mm) based on lateral pressure of 240 Pa with deflection limit of 

L/240

Stud Spacing O.C. 305 406 610 305 406 610

Stud Depth (mm) 362S150-B18 600S150-B18

5PSF

L/120 7213 6553 5359 9779 8458 6908
L/240 5944 5385 4724 8407 7645 6680
L/360 5131 4674 4064 7290 6604 5766

10 PSF

L/120 5359 4648 3785 6909 5994 4877

L/240 4724 4293 3734 6680 5994 4877

L/360 4064 3708 3150 5766 5258 4572

Based upon tests with 13 mm gypsum board both sides with screw fasteners spaced at 300 mm o.c.  
Heights also apply to greater gypsum board thickness and multiple gypsum board layers.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Incudes:

.1 Solid Vinyl tile.

.2 Resilient base.

.3 Accessories:

.1 Sub-floor filler and leveller.

.2 Primers and adhesives.

.3 Sealer and wax.

.2 Related Requirements:

.1 Section 06 10 00 � Rough Carpentry

.2 Section 07 92 00 � Sealants

.3 Section 09 05 13 � Mechanical Preparation of Flooring Substrates 

.4 Section 09 05 23 � Common Work Results for Flooring Preparation 

.5 Section 09 68 00 � Carpeting

1.2 REFERENCES

.1 Reference Standards:

.1 American Society for Testing and Materials International (ASTM):

.1 ASTM F1700-20, Standard Specification for Solid Vinyl Floor Tile.

.2 ASTM F1861-21, Standard Specification for Resilient Wall Base.

.3 ASTM F1869-22, Standard Test Method for Measuring Moisture 
Vapor Emission Rate of Concrete Subfloor Using Anhydrous 
Calcium Chloride.

.4 ASTM F2170-19a, Standard Test Method for Determining Relative 
Humidity in Concrete Floor Slabs Using in situ Probes.

.2 National Floor Covering Association (NFCA):

.1 NFCA Floor Covering Reference Manual of Canada.

.2 NFCA Quality Assurance Program (QAP).

.3 NFCA Accredited Quality Assurance (AQA) Provider.

.3 South Coast Air Quality Management District (SCAQMD):

.1 SCAQMD Rule 1113-16, Architectural Coatings.

.2 SCAQMD Rule 1168-22, Adhesives and Sealants Applications.

.4 Underwriters Laboratories of Canada (ULC):

.1 ULC 102.2-2018, Standard Method of Test for Surface Burning 
Characteristics of Floor Coverings and Miscellaneous Materials 
and Assemblies (ULV S102.2).

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Provide product data in accordance with Section 01 33 00 - Submittal 
Procedures.
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.1 Submit one copy of product data for each type of product specified.

.2 Submit Workplace Hazardous Materials Information System WHMIS SDS 
- Safety Data Sheets for flooring adhesive and seam welding.  Indicate 
VOC content.

.3 Provide seaming diagram prior to laying flooring.

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

.1 Submit duplicate 300 x 300 mm sample pieces of tile material, 300 mm 
long base.

1.4 CLOSEOUT SUBMITTALS

.1 Provide manufacturer�s printed recommendations for general maintenance, 
including cleaning instructions and guidelines for use of waxes and other 
protective coatings and appearance enhancers in accordance with Section 01 78 
00 � Closeout Submittals.

1.5 MAINTENANCE MATERIAL SUBMITTALS

.1 Extra Materials

.1 Provide extra materials of resilient sheet flooring and adhesives in 
accordance with Section 01 78 00 - Closeout Submittals.

.2 Provide 5 % of each colour, pattern and type flooring material required for 
project for maintenance use.

.3 Extra materials one piece and from same production run as installed 
materials.

.4 Clearly identify each roll of sheet flooring and each container of adhesive.

.5 Deliver to Owner upon completion of the work of this Section.

.6 Store where directed by Consultant.

1.6 QUALITY ASSURANCE

.1 Regulatory Requirements: Provide products that meet requirements of 
ULC 102.2 as applicable for required flame spread ratings; labelled and listed by 
Underwriters Laboratories of Canada (ULC), or another testing and inspecting 
agency acceptable to authorities having jurisdiction.

.2 Provide preparation, materials and workmanship in strict accordance with NFCA 
requirements as detailed in the latest (online) edition of the NFCA Floor Covering 
Reference Manual of Canada, (www.floorcoveringreferencemanual.com) and the 
material manufacturer�s written recommendations for conditions of work and 
guarantee periods stated.

.3 Qualifications: Provide proof of qualifications when requested by Consultant:

.1 Installer shall be Trade Qualified for their specific flooring products by the 
National Floor Covering Association.

.2 Resilient Flooring Installer: Use an installer who has minimum of five 
years documented experience in the installation of resilient tile flooring in 
accordance with manufacturer�s training or certification program:

.3 Source Limitations: Obtain each type, colour, and pattern of flooring or 
accessories specified from one source with resources to provide products 
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of consistent quality in appearance and physical properties without 
delaying the Work.

.4 Mock-Up:

.1 Construct mock-ups as directed by Consultant to verify selections made 
under sample Submittals and to demonstrate aesthetic effects, patterns, 
and qualities of materials, and execution before installing flooring 
materials and accessories in accordance with requirements in 
Section 01 45 00 � Quality Control.

.2 Install in a representative room designated by the Consultant, a sample 
flooring installation of at least 10 m2 in area showing pattern as directed 
by Consultant, colour matching, and longitudinal and transverse joints for 
the Consultants� review and acceptance.

.3 The mock-up room shall represent the minimum acceptable standard for 
the Work when identified modifications to the mock-up are completed, 
reviewed, and accepted by the Consultant.

.4 Accepted mock-up room installation can remain as part of the Work.

1.7 NFCA QUALITY ASSURANCE PROGRAM

.1 All Work described in this Section is included under the Quality Assurance 
Program (QAP) of NFCA (National Floor Covering Association), as detailed in the 
latest (online) edition of the Floor Covering Reference Manual of Canada 
(www.floorcoveringreferencemanual.com) and will be reviewed in accordance 
with QAP requirements therein by a third party Inspection Agency assigned by 
the Accredited Quality Assurance (AQA) Provider. Include the cost of this 
program in the Contract Price.

.2 Replace preparation, materials, and workmanship that do not meet NFCA 
requirements in accordance with Quality Assurance requirements without any 
additional cost to the Owner.

.3 Provide a two-year NFCA Maintenance Bond.

.4 Request a QA Review Form (Part A04A) from NFCA and submit prior to ordering 
materials.

.5 Meet the requirements detailed in PART A05 Trade Qualifications in the latest 
edition of the NFCA Floor covering Reference Manual.

.6 Installer Qualifications: be a member in good standing of the National Floor 
Covering Association (NFCA) and referenced on the NFCA website 
(www.nfca.ca).

1.8 DELIVERY, STORAGE, AND HANDLING

.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 
Common Product Requirements.

.2 Deliver materials in good conditions to the jobsite in the manufacturer�s original 
unopened containers that bear the name and brand of the manufacturer, project 
identification, and shipping and handling instructions.

.3 Store materials in a clean, dry, enclosed space off the ground, and protect from 
the weather and from extremes of heat and cold. Protect adhesive from freezing.  
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Store flooring, adhesives and accessories in the spaces where they will be 
installed for at least 48 hours before beginning installation.

.4 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.9 SITE CONDITIONS

.1 Ambient Conditions: Maintain air temperature and structural base temperature at 
flooring installation area above 20 degrees for 48 hours before, during and 48 
hours after installation.

1.10 WARRANTY

.1 Provide Manufacturers Warranty for product to be free from manufacturers 
defects for a period of five years from date of substantial performance.

.2 Provide a two-year NFCA Maintenance Bond as indicated above.

Part 2 Products

2.1 MATERIALS

.1 Basis-of-Design Materials: Materials and colours listed below form the Basis-of-
Design materials for this project.

.2 Materials other than named products Basis-of-Design materials may be 
acceptable to the Consultant; submit information in accordance with Section 01 
62 00 � Product Options and Substitutions no later than seven days prior to bid 
closing date and as follows:

.1 Proposed alternates shall match colour range, texture and performance 
characteristics of named products, and shall not require a change to 
colour board for Project.

.2 Proposed alternates found acceptable by Consultant will be listed in an 
Addendum.

.3 The Consultant is not obliged to accept any materials presented for their 
review and does not need to provide reasons for rejection of proposed 
alternates.

2.2 TILE FLOORING

.1 Solid Vinyl Floor Tile: to ASTM F1700, and as indicated on Drawings.

2.3 RESILIENT BASE

.1 Resilient Base: to ASTM F1861, and as follows:

.1 Type: TS � Thermoset Vulcanized Rubber.

.2 Group: One � solid

.3 Style: A � Toeless, B � Cove

.4 Thickness: 2.03 mm.

.5 Height: as indicated.
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.6 Length: 36.5 meter rolls.

.7 End Stops and External Corners: premoulded.

.8 Colour: as indicated on Drawings.

2.4 ACCESSORIES

.1 Metal edge strips:

.1 Extruded, smooth, mill finish stainless steel with lip to extend under floor 
finish, shoulder flush with top of adjacent floor finish.

.2 Sub-floor filler and leveller: as recommended by flooring manufacturer for use 
with their product.

.3 Primers and adhesives: of types recommended by resilient flooring manufacturer 
for specific material on applicable substrate, above, on or below grade.

.1 Resilient base adhesives:

.1 Acrylic polymer, vertical surface impact resistant adhesive with 
maximum VOC limit 50 g/L to SCAQMD Rule 1168.

.2 Basis-of-Design Materials:

.1 Ultrabond ECO 575, MAPEI Inc.

.2 Vinyl Floor Adhesives (sheet, tile and plank):

.1 Vinyl acrylic polymer, wet-lay pressure sensitive adhesive with 
maximum VOC limit 50 g/L to SCAQMD Rule 1168.

.2 Basis-of-Design Materials:

.1 Ultrabond ECO 360, MAPEI Inc.

.4 Sealer and wax: type recommended by resilient flooring material manufacturer 
for material type and location that does not affect the warranty or the slip 
resistance.

.1 Sealer: maximum VOC limit 100 g/L to SCAQMD Rule 1113.

Part 3 Execution

3.1 EXAMINATION

.1 Install flooring and accessories after the other finishing operations, including 
painting, have been completed. Close spaces to traffic during the installation of 
the flooring. Do not install flooring over concrete slabs until they are sufficiently 
dry to achieve a bond with the adhesive, in accordance with the manufacturer�s 
recommended bond and moisture tests.

.2 Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, 
free of cracks that might telegraph through flooring, clean, dry, and free of curing 
compounds, surface hardeners, and other chemicals that might interfere with 
bonding of flooring substrate.

.3 Ensure concrete floors have maximum 2.5% moisture content, exhibit normal 
alkalinity and no carbonization or dusting.

.4 Ensure concrete floors are clean, smooth, and flat to plus or minus 3 mm over 3 
meters.



PG Tourism Office Section 09 65 00
Prince George, British Columbia RESILIENT FLOORING
Project Number: 2023-047 Page 6 of 8

3.2 PREPARATION

.1 Remove existing resilient flooring.

.2 Remove or treat old adhesives to prevent residual, old flooring adhesives from 
bleeding through to new flooring and/or interfering with the bonding of new 
adhesives.

.3 Clean floor and apply filler; trowel and float to leave smooth, flat hard surface. 
Prohibit traffic until filler cured and dry.

.4 Remove sub-floor ridges and bumps. Fill low spots, cracks, joints, holes and 
other defects with sub-floor filler.

.5 Prohibit traffic until filler is cured

.6 Clean substrates of contaminates.

.7 Alkalinity and Adhesion Testing: perform tests recommended by manufacturer. 
Proceed with installation after substrates pass testing.

.8 Moisture Testing: perform tests recommended by manufacturer and as follows:

.1 Perform anhydrous calcium chloride test ASTM F1869. Proceed with 
installation only after substrates have maximum moisture-vapour-
emission rate of 3 lb of water/1000 sq. ft in 24 hours.

.2 Perform relative humidity test using in situ probes, ASTM F2170. Proceed 
with installation only after substrates have maximum 75 percent relative 
humidity level measurement.

.3 Proceed with installation after substrates pass testing.

.9 Prime or seal concrete slab or plywood sub-floor to resilient flooring 
manufacturer's printed instructions.

3.3 INSTALLATION: GENERAL

.1 Compliance: comply with manufacturer's written recommendations or 
specifications, including product technical bulletins, handling, storage and 
installation instructions, and datasheets.

.2 Provide high ventilation rate, with maximum outside air, during installation, and 
for 48 to 72 hours after installation. If possible, vent directly to outside. Do not let 
contaminated air recirculate through district or whole building air distribution 
system. Maintain extra ventilation for at least one month following building 
occupation.

.3 Apply adhesive uniformly using recommended trowel in accordance with flooring 
manufacturer's instructions. Do not spread more adhesive than can be covered 
by flooring before initial set takes place.

.4 Cut flooring around fixed objects.

.5 Continue flooring over areas which will be under built-in furniture.

.6 Continue flooring through areas to receive movable type partitions without 
interrupting floor pattern.

.7 Terminate flooring at centreline of door in openings where adjacent floor finish or 
colour is dissimilar.
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.8 Install metal edge strips at unprotected or exposed edges where flooring 
terminates.

3.4 INSTALLATION: FLOOR TILE

.1 Lay flooring with joints parallel to building lines to produce symmetrical tile 
pattern. Border tiles minimum half tile width.

.2 Install flooring to pattern indicated on Drawings.

.3 As installation progresses and after installation is complete, roll resilient tile 
flooring in accordance with manufacture�s instructions.

3.5 INSTALLATION: BASE

.1 Lay out base to keep number of joints at minimum.

.2 Clean substrate and prime with one coat of adhesive.

.3 Apply adhesive to back of base.

.4 Set base against wall and floor surfaces tightly by using 3 kg hand roller.

.5 Install straight and level to variation of 1:1000.

.6 Scribe and fit to door frames and other obstructions. Use premoulded end pieces 
at flush door frames.

.7 Cope internal corners. Use premoulded corner units for right angle external 
corners. Use formed straight base material for external corners of other angles.

.8 Use toeless type base where floor finish will be carpet, coved type elsewhere.

.9 Install toeless type base before installation of carpet on floors.

.10 Heat weld base in accordance with manufacturer's printed instructions.

3.6 INSTALLATION: ACCESSORIES

.1 Install metal edge strips at unprotected and exposed edges where flooring 
terminates.

3.7 FIELD QUALITY CONTROL

.1 Manufacturer's Field Services:

.1 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product 
installation in accordance with manufacturer's instructions.

3.8 CLEANING

.1 Proceed in accordance with Section 01 74 11 - Cleaning.

.2 Remove excess adhesive from floor, base and wall surfaces without damage.

.3 Clean, seal and wax floor and base surface to flooring manufacturer's printed 
instructions.
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3.9 PROTECTION

.1 Protect new floors from time of final set of adhesive until final inspection.

.2 Prohibit traffic on floor for 48 hours after installation.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Carpet Tile.

.2 Accessories such as filler, adhesive, sealer, subfloor patching compound, 
and carpet protection.

.2 Related Requirements:

.1 Section 09 05 13 � Mechanical Preparation of Flooring Substrates 

.2 Section 09 05 23 � Common Work Results for Flooring Preparation 

.3 Section 09 65 00 � Resilient Flooring

1.2 REFERENCES

.1 Reference Standards:

.1 American Association of Textile Chemists and Colourists (AATCC):

.2 AATCC 134-2019, Electrostatic Propensity of Carpet.

.3 AATCC 171-2019, Carpets: Cleaning of; Hot Water Extraction 
Method.

.2 American Society for Testing and Materials International (ASTM):

.1 ASTM E648-19ae1, Standard Test Method for Critical Radiant 
Flux of Floor-Covering Systems Using a Radiant Heat Energy 
Source.

.3 Canadian General Standards Board (CGSB):

.1 CAN/CGSB 4.129-93, Carpet for Commercial Use. (Withdrawn)

.2 CAN/CGSB 4.2-M (Complete Set), Textile Test Methods 

(Complete Set)

.3 CAN/CGSB 4.2 No. 27.6-2015, Textile Test Methods - Flame 
Resistance - Methemine Tablet Test for Textile Floor Coverings.

.4 CAN/CGSB 4.2 No.77.1-94/ISO 4919:1978 (R2012), Textile Test 
Methods - Carpets - Determination of Tuft Withdrawal Force. 
(Withdrawn)

.5 CAN/CGSB 25.20-95, Surface Sealer for Floors. (Withdrawn)

.4 Carpet and Rug Institute (CRI):

.1 CRI 104/105, Carpet Installation Standards

.2 CRI GLP Green Label Plus Testing.

.3 Indoor Air Quality Carpet Testing Programs.

.5 National Floor Covering Association (NFCA):

.1 NFCA Floor Covering Reference Manual of Canada.

.2 NFCA Quality Assurance Program (QAP).

.3 NFCA Accredited Quality Assurance (AQA) Provider.

.6 NSF International (NSF) / American National Standards Institute (ANSI):
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.1 NSF/ANSI 140-2019, Sustainability Assessment for Carpet.

.7 South Coast Air Quality Management District (SCAQMD):

.1 SCAQMD Rule 1168-22, Adhesives and Sealants Applications.

.8 Underwriters' Laboratories of Canada (ULC):

.1 ULC 102.2-18, Method of Test for Surface Burning Characteristics 
of Flooring, Floor Covering and Miscellaneous Materials and 
Assemblies. (ULC S102.2)

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Submit product data in accordance with Section 01 33 00 � Submittal 
Procedures.

.1 Submit product data sheet for each carpet, under-cushion, adhesive, 
carpet protection and subfloor patching compound.

.2 Submit Workplace Hazardous Materials Information System WHMIS SDS 
- Safety Data Sheets acceptable to Labour Canada and Health Canada 
for carpet adhesive and seam adhesive. Indicate VOC content. Indoor 
carpet adhesives shall not exceed 50 grams per litre VOC limit.

.3 Submit data on specified products, describing physical and performance 
characteristics, sizes, patterns, colours, and methods of installation.

.4 Submit verification to demonstrate compliance with ULC S102.2.

.2 Submit shop drawings in accordance with Section 01 33 00 � Submittal 
Procedures.

.1 Indicate locations and lengths of seams for carpeted areas.

.2 Indicate nap direction, open edges, special patterns, and other details 
required by Consultant to clarify work.

.3 Submit drawings showing columns, doorways, enclosing walls or 
partitions, built-in cabinets, and locations where cutouts are required as 
well as direction of carpet pile and pattern, location of edge moldings and 
edge bindings to Consultant for review prior to installation of carpet.

.4 Submit carpet schedule using same room designations indicated on 
drawings.

.3 Submit samples in accordance with Section 01 33 00 � Submittal Procedures.

.1 Submit duplicate 610 mm x 610 mm pieces of each type of carpet 
specified, duplicate 225 x 225 mm pieces for each colour selected, 
termination edge strip, and base and divider strip.

.4 Submit carpet manufacturer's installation instructions:  Indicate special 
procedures and perimeter conditions requiring special attention.

.5 Submit proof that carpet has been tested and passed the Indoor Air Quality (IAQ) 
Carpet Testing Program requirements of the Carpet and Rug Institute (CRI).

.6 Submit report outlining proposed dust control measures.

1.4 CLOSEOUT SUBMITTALS

.1 Submit closeout data in accordance with Section 01 78 00 � Closeout Submittals.
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.1 Submit maintenance data: Include maintenance procedures, 
recommendations for maintenance materials and equipment, and 
suggested schedule for cleaning.

.2 Submit control submittals in accordance with Section 01 33 00 - Submittal 
Procedures.

.3 Submit report verifying that tuft bind meets requirements of CAN/CGSB-4.129 
when tested to CAN/CGSB-4.2 No.77.1.

1.5 MAINTENANCE MATERIAL SUBMITTALS

.1 Extra Materials

.1 Provide extra materials of carpet, base, and adhesives in accordance with 
Section 01 78 00 - Closeout Submittals.

.2 Provide 5% of each colour, pattern and type of carpeting. Provide sheet 
goods in one continuous full width roll.

.3 Extra materials to be from same production run as installed materials.

.4 Identify each package of carpet and each container of adhesive.

.5 Store where directed by Consultant.

1.6 QUALITY ASSURANCE

.1 Regulatory Requirements:

.1 Prequalification: tested to CAN/CGSB-4.2-No.27.6.

.2 Indoor Air Quality: compliance with CRI/CCI Green Label Indoor Air 
Quality Program, CRI -IAQ requirements for maximum total volatile 
chemicals released into air. Label each carpet product with CRI -IAQ 
label.

.2 Installer Qualifications:

.1 Flooring contractor requirements.

.1 Specialty contractor normally engaged in this type of work, with 
prior experience in installation of these types of materials.

.2 Certified by carpet manufacturer prior to bid submission.

.3 Must not sub-contract labour without written approval of 
Consultant.

.4 Installer shall be Trade Qualified for their specific flooring products 
by the National Floor Covering Association.

.3 Provide preparation, materials and workmanship in strict accordance with NFCA 
requirements as detailed in the latest (online) edition of the NFCA Floor Covering 
Reference Manual of Canada, (www.floorcoveringreferencemanual.com) and the 
material manufacturer�s written recommendations for conditions of work and 
guarantee periods stated.

.4 Be responsible for proper product installation, including floor testing and 
preparation as specified and in accordance with carpet manufacturers written 
instructions.

.5 Mock-Up:

.1 Provide mock-up in accordance with Section 01 45 00 � Quality Control.
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.2 Construct mock-ups as directed by Consultant to verify selections made 
under sample Submittals and to demonstrate aesthetic effects, patterns, 
and qualities of materials, and execution before installing flooring 
materials and accessories in accordance with requirements in 
Section 01 45 00 � Quality Control.

.3 Install in a representative room designated by the Consultant, a sample 
flooring installation of at least 10 m2 in area showing pattern as directed 
by Consultant, colour matching, and longitudinal and transverse joints for 
the Consultants� review and acceptance.

.4 The mock-up room shall represent the minimum acceptable standard for 
the Work when identified modifications to the mock-up are completed, 
reviewed, and accepted by the Consultant.

.5 Accepted mock-up room installation can remain as part of the Work.

1.7 NFCA QUALITY ASSURANCE PROGRAM

.1 All Work described in this Section is included under the Quality Assurance 
Program (QAP) of NFCA (National Floor Covering Association), as detailed in the 
latest (online) edition of the Floor Covering Reference Manual of Canada 
(www.floorcoveringreferencemanual.com) and will be reviewed in accordance 
with QAP requirements therein by a third party Inspection Agency assigned by 
the Accredited Quality Assurance (AQA) Provider. Include the cost of this 
program in the Contract Price.

.2 Replace preparation, materials, and workmanship that do not meet NFCA 
requirements in accordance with Quality Assurance requirements without any 
additional cost to the Owner.

.3 Provide a two-year NFCA Maintenance Bond.

.4 Request a QA Review Form (Part A04A) from NFCA and submit prior to ordering 
materials.

.5 Meet the requirements detailed in PART A05 Trade Qualifications in the latest 
edition of the NFCA Floor covering Reference Manual.

.6 Installer Qualifications: be a member in good standing of the National Floor 
Covering Association (NFCA) and referenced on the NFCA website 
(www.nfca.ca).

1.8 DELIVERY, STORAGE, AND HANDLING

.1 Label packaged materials.

.2 Store packaged materials in original containers or wrapping with manufacturer's 
seals and labels intact.

.3 Store carpeting and accessories in location as directed by Consultant. Store 
carpet and adhesive at minimum temperature of 18oC and relative humidity of 
maximum 65% for minimum of 48 hours before installation.

.4 Prevent damage to materials during handling and storage. Keep materials under 
cover and free from dampness.

.5 Store materials in area of installation for minimum period of 48 hours prior to 
installation.
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.6 Tile carpet: store on pallet form as supplied by Manufacturer.  Do not stack 
pallets.

.7 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.9 SITE CONDITIONS

.1 Ambient Conditions:

.1 Moisture: Ensure substrate is within moisture limits and alkalinity limits 
prescribed by manufacturer. Prepare moisture testing and provide report 
to Consultant.

.2 Temperature: Maintain ambient temperature of not less than 18oC from 
48 hours before installation to at least 48 hours after completion of work.

.3 Relative humidity: Maintain relative humidity between 10 and 65% RH for 
48 hours before, during and 48 hours after installation.

.2 Site Conditions:

.1 Do not install carpet until space is enclosed and weatherproof, wet-work 
in space is completed and nominally dry, work above ceilings is complete.

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

.3 Ventilation:

.1 Arrange for ventilation system to be operated during installation of 
carpet by use of approved portable supply and exhaust fans.

.2 Ventilate enclosed spaces in accordance with Section 01 51 00 - 
Temporary Utilities. Provide fans with HEPA filters.

.3 Provide continuous ventilation during and after carpet application. 
Run ventilation system 24 hours per day during installation; 
provide continuous ventilation for seven days after completion of 
carpet installation.

.4 Test existing floor levelling compound for presence of asbestos 
contamination.  Notify Consultant for additional instructions where 
asbestos is discovered.

1.10 WARRANTY

.1 Manufacturer Warranty:

.1 Provide manufacturers warranty for ten years from date of Substantial 
Performance and as follows:

.1 Ten year limited abrasive wear warranty.

.2 Lifetime limited anti-static warranty.

.3 Lifetime limited no zipper or edge ravel warranty.

.2 Provide a two-year NFCA Maintenance Bond as indicated above.
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Part 2 Products

2.1 MATERIALS

.1 Carpet Tile: Other manufacturers may submit to the Consultant materials that 
match colour, texture, pattern variation, and performance and as follows:

.1 Static Control: Permanent built-in anti-static filament for life of carpet. 
AATCC 134 test with static discharge that does not exceed 3.5 kilovolts 
after minimum 5 HWE. (AATCC 171 Hot Water Extraction test) under 
standard conditions of 21 C and 20% relative humidity. Electrostatic 
Propensity (Static delayed signal): to AATCC 134.

.2 Backing: anti-static grade standard vinyl.

.3 Tuft Bind: Lifetime of carpet.

.4 Edge Ravel: Lifetime of carpet.

.5 Delamination: Lifetime of carpet.

.6 Stain Resistance: Lifetime stain warranty, ten year Lightfastness and 
Atmospheric Contaminant Warranty.

.7 Flammability: to ASTM E648 flooring radiant panel class one, smoke 
density less than 450.

.8 Colour: As indicated on Drawings.

.9  Basis-of-Design Materials: As indicated on Drawings.

2.2 ACCESSORIES

.1 Subfloor filler: premix latex requiring only water to produce cementitious paste.

.2 Base:

.1 Resilient base: as indicated in Section 09 65 00 � Resilient Flooring.

.3 Seaming Cement: Hot-melt adhesive tape or similar product recommended by 
carpet manufacturer for taping seams and butting cut edges at backing to form 
secure seams and to prevent pile loss at seams.

.4 Seaming sealer adhesive: type recommended by carpet manufacturer for 
purpose intended.

.5 Floor carpet tile adhesive self release type, recommended by the carpet tile 
manufacturer. Carpet tile adhesive shall be a low odour based type free of 
volatile hydrocarbons such as toluene and mineral spirits. A SDS - Safety Data 
Sheet acceptable to Labour Canada and Health and Welfare Canada shall be 
provided to Owner for the carpet tile adhesive and seam cement proposed for 
use.

.6 Carpet protection: non-staining heavy duty kraft paper.

.7 Concrete floor sealer: to CAN/CGSB-25.20, Type One.

.8 Subfloor patching compound: refer to Section 09 05 23 � Common Work Results 
for Flooring Preparation
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Part 3 Execution

3.1 PREPARATION

.1 Prepare floor surfaces in accordance with CRI Carpet Installation Standard for 
Installation of Commercial Carpet.

.2 Concrete substrates shall be free of paint, dirt, grease, oil, curing or parting 
agents, and other contaminates, including sealers, that may interfere with the 
bonding of the adhesive.

.3 Remove or treat old adhesives to prevent residual, old flooring adhesives from 
bleeding through to new flooring and/or interfering with the bonding of new 
adhesives.

.4 Seal porous and powdery surfaces with concrete floor sealer and apply sub-floor 
filler to low spots and cracks to achieve level floor to a tolerance of 1:500 in 
accordance with manufacturer�s written requirements.

.5 Pre-condition carpeting following manufacturer's printed instructions.

.6 Lay down an area as indicated to confirm pattern direction with Consultant.

3.2 INSTALLATION

.1 Install carpeting using minimum of pieces.

.2 Install in accordance with manufacturer's printed instructions and in accordance 
with Carpet and Rug Institute Carpet Installation Standard of Commercial Carpet.

.3 Install carpet after finishing work is completed but before demountable office 
partitions and telephone and electrical pedestal outlets are installed.

.4 Finish installation to present smooth wearing surface free from conspicuous 
seams, burring and other faults.

.5 Use material from same dye lot. Ensure colour, pattern and texture match within 
any one visual area. Maintain constant pile direction.

.6 Ensure seams have no visible gaps, peaks or overlaps.

.7 Fit neatly around architectural, mechanical, electrical and telephone outlets, and 
furniture fitments, around perimeter of rooms into recesses, and around 
projections.

.8 Extend carpet into toe spaces, door reveals, closets, open-bottomed 
obstructions, removable flanges, alcoves, and similar openings.

.9 Install carpet smooth and free of bubbles, puckers, and other defects.

.10 Installation Pattern: install in pattern as indicated on Drawings.

3.3 TILE CARPET

.1 Apply adhesive in accordance with manufacturer�s recommendations and install 
tile carpet in accordance with manufacturer's written instructions.

.2 Installation Pattern: install in pattern as indicated on Drawings.

.3 Lay tile carpet with butt seams.
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.4 Roll tile carpet with appropriate roller for complete contact of carpet with 
mill-applied adhesive to sub-floor.

3.4 SEAMS

.1 Carpet visibility of seams and joints to acceptable industry standards.

3.5 BASE INSTALLATION

.1 Install resilient base in accordance with Section 09 65 00 � Resilient Flooring.

3.6 CLEANING

.1 Vacuum carpets clean immediately after completion of installation. Protect traffic 
areas.

3.7 PROTECTION

.1 Prohibit traffic on carpet for a period of 24 hours until adhesive is cured.

.2 Protect carpet against damage from construction operations and placement of 
equipment and fixtures during the remainder of construction period.  Use 
protection methods indicated or recommended in writing by carpet manufacturer.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 This Section includes surface preparation and field painting of exposed 
interior items and surfaces.

.2 Provide labour, materials, tools and other equipment, services and 
supervision required to complete interior, including above roof, painting 
and decorating work.

.3 Surface preparation for this section will be limited to priming and 
back-priming, and specific pre-treatments noted in this section or as 
specified in the Master Painters Institute (MPI) Painting Specification 
Manual.

.2 Related Requirements:

.1 Technical sections as indicated.

1.2 REFERENCES

.1 Reference Standards:

.1 American Society for Testing and Materials International (ASTM):

.1 ASTM F1869-22, Standard Test Method for Measuring Moisture 
Vapor Emission Rate of Concrete Subfloor Using Anhydrous 
Calcium Chloride.

.2 The Master Painters Institute (MPI):

.1 Approved Products List

.2 Architectural Painting Specification Manual.

.3 Maintenance Repainting/Restoration Manual.

.3 The Society for Protective Coatings (SSPC):

.1 SSPC Paint Series, Paint Guidelines.

.2 SSPC SP Series, Surface Preparation Guidelines.

.3 SSPC-PA Series, Paint Application Guidelines.

.4 Underwriters Laboratories ECOLOGO Certification Program (UL):

.1 UL 2768, Architectural Surface Coatings (formerly CCD 47).

1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS

.1 Comply with requirements of Section 01 33 00 � Submittal Procedures.

.2 Action Submittals: Provide the following submittals before starting any work of 
this Section:

.1 Product Data: Submit list of all painting materials used for the Work to the 
Consultant for review prior to ordering materials for each paint system 
indicated, including block fillers and primers:

.1 Material List: An inclusive list of required coating materials 
indicating each material and cross reference specific coating, 
finish system, and application; identify each material by 
manufacturer's catalogue number and general classification.
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.2 Base Information: Confirmation of manufacturer�s ability to supply 
paint in a variety of base tints, specific to the range of colours 
being used on this project; indicate colour of base tint used and 
amount of colourant added to establish Scheduled colours.

.3 Manufacturer's Information: Manufacturer's technical information, 
including label analysis and instructions for handling, storing, and 
applying each coating material.

.2 Samples: Provide stepped samples, defining each separate coat, 
including block fillers and primers using representative colours required 
for the project; label each sample for location and application, and as 
follows:

.1 Samples for Verification: When requested by the Consultant, 
provide samples for each colour and material, with texture to 
simulate actual conditions, on representative samples of the 
actual substrate as follows:

.1 Painted Wood: 200 mm long or square samples for each 
colour and material on representative sample wood used 
for the Work.

.2 Stained or Natural Wood: 200 mm long or square samples 
of natural or stained wood finish on representative species 
of wood used for the Work.

.3 Painted Gypsum Board: 200 mm long or square samples 
for each colour and material.

.3 Informational Submittals: Provide the following submittals when requested by the 
Consultant:

.1 Certification: Submit certification reports for paint products indicating that 
they meet or exceed low VOC and coloured base requirements listed in 
this Section.

.2 Purchase Orders: Retain purchase orders, invoices and other documents 
for verification of compliance with specification and design requirements.

.3 Submit written proof of ability to supply a 100% two year Maintenance 
Bond, if Paint Association warranty option is not used with Bid 
Submission.

.4 Submit a list of all painting materials to the Consultant and the Paint 
Inspection Agency for review prior to ordering materials.  If requested, 
provide an invoice list of all paint materials ordered for project work to 
Paint Inspection Agency indicating manufacturer, types and quantities for 
verification and compliance with specification and design requirements.

.5 Submit Workplace Hazardous Materials Information System WHMIS SDS 
- Safety Data Sheets acceptable to Labour Canada and Health Canada 
prior to commencement of work for review and for posting at job site as 
required.

.6 Provide an itemized list complete with manufacturer, paint type and colour 
coding for all colours used for Owner's later use in maintenance for use in 
the operations and maintenance manual specified in Section 01 78 00 - 
Closeout Submittals.
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1.4 CLOSEOUT SUBMITTALS

.1 Operation and Maintenance Data: Submit copies of paint manufacturer�s written 
maintenance information for inclusion in the operations manual in accordance 
with Section 01 78 00 � Closeout Submittals including specific warning of any 
maintenance practice or materials that may damage or disfigure the finished 
Work.

1.5 QUALITY ASSURANCE

.1 Conform to the standards contained in the MPI Maintenance 
Repainting/Restoration Manual or MPI Architectural Painting Specification 
Manual.

.2 Applicator Qualifications: A firm or individual experienced in applying paints and 
coatings similar in material, design, and extent to those indicated for this Project, 
whose work has resulted in applications with a record of successful in service 
performance, and as follows:

.1 Have a minimum of five years proven satisfactory experience and shall 
show proof before commencement of work that he will maintain a 
qualified crew of painters throughout the duration of the work.

.2 When requested provide a list of the last three comparable jobs including, 
name and location, specifying authority, start and completion dates and 
cost amount of the painting work.

.3 Only qualified journeymen who have a Tradesman Qualification 
Certificate of Proficiency shall be engaged in painting and decorating 
work.

.4 Apprentices may be employed provided they work under the direct 
supervision of a qualified journeyman in accordance with trade 
regulations.

.5 Materials, preparation and workmanship shall conform to the standards 
contained in the latest edition of the MPI Maintenance 
Repainting/Restoration Manual or MPI Architectural Painting Specification 
Manual.

.3 Painting work shall be inspected by a Paint Inspection 
Agency (Inspector) designated by the Consultant, and paid for by this section as 
follows:

.1 Inspector will be recognized by the local MPI Accredited Quality 
Assurance Association.

.2 Applicator shall notify the Paint Inspection Agency a minimum of one 
week prior to commencement of work and provide a copy of the project 
painting specification, plans and elevation drawings, finish schedules and 
other pertinent details as required.

.4 Mock-Ups:

.1 Prepare mock-ups in accordance with Section 01 45 00 � Quality Control.

.2 Prepare and paint a designated interior surface, area, room or item to 
requirements of this section using specified paint or coating to indicate 
selected colours, gloss, sheen, texture and workmanship to MPI Painting 
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Manual standards for review and acceptance by Consultant and Painting 
Inspector.

.3 Accepted surface, area, room or items shall become the standard of finish 
quality and workmanship for similar on-site painting work.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Deliver painting materials in sealed, original labelled containers bearing 
manufacturer's name, brand name, type of paint or coating and colour 
designation, standard compliance, materials content as well as mixing and/or 
reducing and application requirements.

.2 Store paint materials in original labelled containers in a secure (lockable), dry, 
heated and well ventilated single designated area meeting the minimum 
requirements of both paint manufacturer and authorities having jurisdiction and at 

a minimum ambient temperature of 7C. Store only materials used on this project 
on site.

.3 Provide adequate fireproof storage lockers, take necessary precautions, and post 
warning signs (i.e.: no smoking) where toxic, volatile, explosive, or flammable 
materials are being used or stored, as follows:

.1 Take necessary precautions and safety measures to prevent fire hazards 
and spontaneous combustion, and to protect the environment from spills.

.2 Materials considered to constitute a fire hazard include, but are not limited 
to, paints, solvents, drop clothes and similar materials.

.3 Storage containers considered as adequate include but are not limited to; 
manufacturers original closed and rated containers.

.4 Remove empty open containers from the site on a daily basis.

.5 Provide adequate storage facilities.

.4 Packaging Waste Management

.1 Separate and recycle waste materials in accordance with Section 
01 74 21 - Waste Management and Disposal.

1.7 SITE CONDITIONS

.1 Perform interior painting work only when ambient air and substrate temperatures 
and humidity level is within the manufacturer�s recommended performance 
range.

.2 Provide continuous ventilation and sufficient heating facilities to maintain 
minimum ambient air and substrate temperatures for 24 hours before, during and 
after paint application.

.3 Provide supplemental ventilating and heating equipment where ventilation and 
heating from existing system is not adequate to meet minimum safety and 
performance requirements; gas fired heating units will not be permitted, unless 
accepted in writing by the Consultant and authorities having jurisdiction.

.4 Test substrate surfaces (concrete, masonry, plaster and wood) for moisture and 
alkalinity using a properly calibrated electronic Moisture Meter, except that 
concrete floors can be tested using a cover patch test; maximum moisture shall 
not exceed:
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.1 12% for concrete and masonry (clay and concrete brick, and concrete 
block), use concrete test ASTM F1869 for concrete floors.

.2 15% for wood.

.3 12% for plaster and gypsum board.

.5 Provide a minimum lighting level of 323 Lux (30 foot candles) on surfaces being 
painted.

.6 Apply paint only to dry, clean, and adequately prepared surfaces in areas where 
dust is no longer generated by construction activities such that airborne particles 
will not affect the quality of finished surfaces.

1.8 GUARANTEE

.1 Furnish a two year Painting Association Guarantee or a 100% two year 
Maintenance Bond both in accordance with MPI Painting Manual requirements, 
and as follows:

.1 Obtain the Maintenance Bond from an approved bonding company and 
that warrants that all painting work has been performed in accordance 
with MPI Painting Manual requirements.

.2 Provide written proof of ability to submit Maintenance Bond at time of 
bidding, submitted with Bid.

.2 All painting and decorating work shall be in accordance with MPI Painting Manual 
requirements and shall be inspected by the local MPI Accredited Quality 
Assurance Association�s Paint Inspection Agency (inspector), whether using 
either the MPI Accredited Quality Assurance Association�s guarantee, or the 
Maintenance Bond option.  The cost for such inspections, and for either the local 
MPI Accredited Quality Assurance Association�s Guarantee, or the Maintenance 
Bond, shall be included in the Base Bid Price.

.3 Painting and decorating Subcontractors choosing the Maintenance Bond option 
shall provide a maintenance bond consent from a reputable surety company 
licensed to do business in Canada.  Cash or certified check are not acceptable in 
lieu of surety consent.

Part 2 Products

2.1 MATERIALS

.1 Primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners, solvents, 
and other painting materials shall be in accordance with the MPI Manual 
�Approved Product� listing and shall be from a single manufacturer for each 
system used.

.2 Materials such as linseed oil, shellac, and other accessory materials shall be the 
highest quality product of an approved manufacturer listed in the MPI Manual 
and shall be compatible with other coating materials.

.3 All materials and paints shall be lead and mercury free and shall have low VOC 
content where possible.

.4 Unless otherwise specified, all painting work shall be done in accordance with 
MPI Premium Grade requirements.
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2.2 COLOURS

.1 Colours: as indicated on Finish Schedule on Drawings.

.2 Second coat in three coat system to be tinted slightly lighter colour than top coat 
to show visible difference between coats.

2.3 GLOSS/SHEEN RATINGS

.1 Paint gloss shall be defined as the sheen rating of applied paint, in accordance 
with the following MPI gloss / sheen standard values:

Gloss
Level

Description Units
@ 60 degrees

Units
@ 85 degrees

G1 Matte or Flat finish 0 to 5 10 maximum

G2 Velvet finish 10 maximum 10 to 35

G3 Eggshell finish 10 to 25 10 to 35

G4 Satin finish 20 to 35 35 minimum

G5 Semi-Gloss finish 35 to 70

G6 Gloss finish 70 to 85

G7 High-Gloss finish > 85

.2 Gloss level ratings of painted surfaces as indicated.

Part 3 Execution

3.1 PREPARATION

.1 Prepare surfaces in accordance with MPI Manual requirements. Refer to the 
Manual for specific surface preparation requirements for each substrate material.

.2 No painting work shall commence until all such adverse conditions and defects 
have been corrected and surfaces and conditions are acceptable to the Painting 
Subcontractor and Inspection Agency.

3.2 APPLICATION

.1 Paint when substrates and environmental conditions (heating, ventilation, lighting 
and completion of other work) are acceptable for applications of products 
specified in this Section.

.2 Paint surfaces requiring paint or stain finish to Premium MPI Manual finish 
requirements with application methods in accordance with best trade practices 
for type and application of materials used.

.3 Continue paint finishes through behind wall mounted items.

.4 Painting coats specified are intended to cover surfaces satisfactorily when 
applied at proper consistency and in accordance with manufacturer�s 
recommendations.

.5 Apply a minimum of four coats of paint where deep or bright colours are used to 
achieve satisfactory results.
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3.3 INTERIOR SURFACES

.1 Paint interior surfaces in accordance with the MPI Manual premium grade 
painting systems listed in this section.

.2 Structural Steel and Metal Fabrications:  columns, beams, joists and 
miscellaneous metal:

.1 INT 5.1R - High performance architectural latex; gloss level as directed.

.3 Steel - high heat: (boilers, furnaces, heat exchangers, breeching, pipes, flues, 
stacks, etc., with temperature range as noted):

.1 INT 5.2A - Heat resistant enamel finish, maximum 205 degrees C.

.2 INT 5.2B - Heat resistant aluminum paint finish, maximum 427 degrees C.

.3 INT 5.2C - Inorganic zinc rich coating, maximum 400 degrees C.

.4 INT 5.2D - High heat resistant coating, maximum 593 degrees C.

.4 Galvanized Metal (doors, frames, railings, misc. steel, pipes, overhead decking, 
ducts, etcetera):

.1 INT 5.3M - High performance architectural latex gloss level as directed.

.5 Plaster and Gypsum Board (gypsum board, drywall, and other sheet gypsum 
materials):

.1 INT 9.2B � High performance architectural latex gloss level as directed.

.6 Acoustic Panels and Tiles, touch up paint:

.1 INT 9.3A � Latex flat finish.

3.4 MECHANICAL / ELECTRICAL EQUIPMENT AND RELATED SURFACES

.1 Unless otherwise specified or noted, paint all �unfinished� conduits, piping, 
hangers, ductwork and other mechanical and electrical equipment with colour 
and texture to match adjacent surfaces, in the following areas:

.1 where exposed-to-view in all interior areas.

.2 in all interior high humidity interior areas.

.3 in all boiler room, mechanical and electrical rooms.

.2 In unfinished areas leave exposed conduits, piping, hangers, ductwork and other 
mechanical and electrical equipment in original finish and touch up scratches and 
marks.

.3 Touch up scratches and marks on factory painted finishes and equipment with 
paint as supplied by manufacturer of equipment.

.4 Do not paint over nameplates.

.5 Paint the inside of all ductwork where visible behind louvers, grilles and diffusers 
for a minimum of 460 mm or beyond sight line, whichever is greater, with primer 
and one coat of matt black (non-reflecting) paint.
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3.5 MAINTENANCE REPAINTING

.1 Paint existing interior previously finishes surfaces in accordance with the MPI 
Manual painting systems listed in this section.

3.6 RESTORATION

.1 Clean and re-install all hardware items that were removed before painting 
operations were undertaken, ensuring that tagged or labelled items are returned 
to the exact position from which they were removed.

.2 Clean, prime and re-paint all bolts, nuts and fasteners after torqueing or 
re-tightening following specified paint finish.

.3 Remove protective coverings and warning signs as soon as possible after 
operations cease.

.4 Protect freshly painted surfaces from paint droppings and dust to approval of 
Consultant. Avoid scuffing newly applied paint.

.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean 
condition as approved by Consultant.

3.7 FIELD QUALITY CONTROL: STANDARD OF ACCEPTANCE

.1 Advise Consultant when surfaces and applied coating is ready for inspection. Do 
not proceed with subsequent coats until previous coat has been approved.

.2 Cooperate with inspection firm and provide access to areas of work.

.3 Retain purchase orders, invoices and other documents to prove conformance 
with noted MPI requirements when requested by Consultant.

.4 Notify the Paint Inspection Agency on award of contract and make application for 
assignment of an Inspector using appropriate forms supplied by the Agency as 
well as provide a copy of the project painting specification, drawings, colour 
schedule and list of proposed materials for review purposes prior to 
commencement of work.

.5 Inspection

.1 Interior painting work shall be in accordance with MPI Painting Manual 
requirements and shall be inspected by the Painting Association whether 
using the Painting Association Guarantee or the Maintenance Bond 
option noted above.

.2 Cost for inspections and associated guaranties shall be included in the 
scope of work for this Section.

.6 Fully cooperate at all times with the requirements of the Paint Inspection Agency 
in the performance of their duties, including providing access and assistance as 
required to complete inspection work, and as follows:

.1 All surfaces, preparation and paint applications shall be inspected.

.2 Painted surfaces shall be considered to lack uniformity and soundness if 
any of the following defects are apparent to the Painting Inspection 
Agency inspector:
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.1 Brush or roller marks, streaks, laps, runs, sags, drips, heavy 
stippling, hiding or shadowing by inefficient application methods, 
skipped or missed areas, and foreign materials in paint coatings.

.2 Evidence of poor coverage at rivet heads, plate edges, lap joints, 
crevices, pockets, corners and re-entrant angles.

.3 Damage due to touching before paint is sufficiently dry or any 
other contributory cause.

.4 Damage due to application on moist surfaces or caused by 
inadequate protection from the weather.

.5 Damage or contamination of paint due to blown 
contaminants (dust, spray paint, etc.).

.3 Painted surfaces shall be considered unacceptable if any of the following 
are evident under final lighting source conditions:

.1 Visible defects are evident on vertical surfaces when viewed 

at 90 to the surface from a distance of 1000 mm.

.2 Visible defects are evident on horizontal surfaces when viewed 
at 45° to the surface from a distance of 1000 mm.

.3 Visible defects are evident on ceiling surfaces when viewed at 45° 
to the surface.

.4 When the final coat on any surface exhibits a lack of uniformity of 
sheen across full surface area.

.4 Painted surfaces rejected by the inspector shall be made good at the 
expense of the Contractor, as follows:

.1 Small affected areas may be touched up; large affected areas or 
areas without sufficient dry film thickness of paint shall be 
repainted.

.2 Runs, sags of damaged paint shall be removed by scraper or by 
sanding prior to application of paint.

3.8 CLEANING

.1 Remove all paint where spilled, splashed, splattered or sprayed as work 
progresses using means and materials that are not detrimental to affected 
surfaces.

.2 Keep work area free from an unnecessary accumulation of tools, equipment, 
surplus materials and debris.

.3 Remove combustible rubbish materials and empty paint cans each day and 
safely dispose of it in accordance with requirements of authorities having 
jurisdiction.

.4 Clean equipment and dispose of wash water or solvents, and other cleaning and 
protective materials (rags, drop cloths, masking papers, etcetera), paints, 
thinners, paint removers and strippers in accordance with the safety 
requirements of authorities having jurisdiction.

3.9 PROTECTION

.1 Curing periods shall exceed the manufacturer�s recommended minimum time 
requirements.



PG Tourism Office Section 09 91 00
Prince George, British Columbia PAINTING
Project Number: 2023-047 Page 10 of 10

.2 Erect barriers or screens and post signs to warn of or limit or direct traffic away or 
around work area as required.

3.10 SCHEDULE

.1 Fill in schedule and submit to Consultant for review.

MASTER PAINTERS INSTITUTE PAINT SCHEDULE

Company: Phone:

Contact: Facsimile:

Email:

Specified Quality: 

Master Painters Institute 2021 Approved Paint Products

Substrate MPI# MPI Name Manufacturer Product Code

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes:

.1 Installation.

.2 Related Requirements:

.1 Section 06 40 00 � Architectural Woodwork

.2 Section 09 21 16 � Gypsum Board Assemblies

.3 Division 22 � Plumbing: Coordination of pipes and fittings and other 
materials.

.4 Division 23 � Heating, Ventilating and Air Conditioning (HVAC): 
Coordination of ventilation, ducts and other materials.

.5 Division 26 � Electrical: Coordination conduit, wiring and other materials.

1.2 ACTION SUBMITTALS / INFORMATION SUBMITTALS

.1 Submit shop drawings in accordance with Section 01 33 00 � Submittal 
Procedures, indicate:

.1 Construction details of equipment by drawings.

.2 Roughing in requirements for mechanical and electrical services.

.3 Installation details

Part 2 Products

2.1 APPLIANCES

.1 Supplied by Owner, Installed by Contractor.

Part 3 Execution

3.1 EXAMINATION

.1 Examine conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of work.

.2 Examine roughing-in for piping and electrical systems to verify actual locations of 
piping and electrical connections before equipment installation.

.3 Proceed with installation only after unsatisfactory conditions have been 
corrected.

3.2 INSTALLATION

.1 Install equipment in accordance with manufacturer's instructions.

.2 Coordinate connection of mechanical and electrical services.

.3 Securely anchor built-in units to supporting cabinets or countertops with 
concealed fasteners; verify that clearances are adequate for proper functioning 
and rough openings are completely concealed.
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.4 Place free-standing units in final locations after finishes have been completed in 
each area; verify that clearances are adequate to properly operate equipment.

.5 Adjust equipment for smooth and proper operation.

3.3 SITE QUALITY CONTROL

.1 Test each appliance specified in this Section to verify proper operation; make 
necessary adjustments.

.2 Verify that accessories required have been furnished and installed.

3.4 CLEANING

.1 Remove packing material from appliances and leave units in clean condition, 
ready for operation.

3.5 DEMONSTRATION

.1 Engage a factory authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain appliances.

END OF SECTION
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1. General Mechanical Provisions 

1.1 Conformance 
.1 Conform to terms and conditions of the General Contract Document. 

1.2 Scope 
.1 Provide complete, fully tested and operational mechanical systems to meet the 

requirements described herein and in complete accordance with applicable codes and 
ordinances. 

.2 Contract documents of this division and drawings are diagrammatic and approximately to 
scale unless detailed otherwise. They establish scope, material and installation quality 
and are not detailed installation instructions. 

.3 Follow manufacturer's recommended installation details and procedures for equipment, 
supplemented by requirements of contract documents. 

.4 Install equipment generally in locations and routes shown close to building structure with 
minimum interference with other services or free space. Remove and replace improperly 
installed equipment to the satisfaction of the consultant at no extra cost. 

.5 The drawings indicate the general location and route to be followed by the piping and 
ductwork. Where details are not shown on the drawings or only shown diagrammatically, 
the pipes and ductwork shall be installed in such a way as to conserve headroom and 
interfere as little as possible with the free use of space through which they pass. Service 
lines shall run parallel to building lines. All duct and pipes at ceiling shall be kept as tight 
as possible to beams or other limiting members at high end. All pipes and ducts shall be 
coordinated in elevation to ensure that they are concealed in the ceiling space provided 
unless detailed and dimensioned otherwise on drawings and permitted otherwise by the 
consultant. 

.6 Connect to equipment specified in other sections and to equipment supplied and installed 
by other contractors or by the owner. Uncrate equipment, move in place and install 
complete; start-up and test. 

.7 Connect into existing systems with minimum disruption to the existing systems. 

.8 Provide seismic restraints for all equipment, piping and ductwork when required by code. 

.9 Field verify all building and site dimensions prior to any fabrication and installation of 
equipment or materials. No additional charge shall be entertained for failure to verify 
these dimensions on site. 

.10 Identify all openings and holes required for the passage of mechanical services through 
structures and dividing walls to the general contractor. Such identification shall be via 
marked up drawings showing opening locations, sizes, and levels. If required, the 
contractor is to clearly mark on site the intended openings for review by the structural 
engineer. 

.11 The work shall include but not limit to the following: 
.1 Complete heating / ventilating installation. 
.2 Complete plumbing installation. 
.3 Complete gas piping installation. 
.4 Complete sprinkler and standpipe installation. 
.5 Complete automatic control and related wiring installation. 
.6 Commissioning and balancing. 

.12 Project is located in ASHRAE Climate Zone (7 – Prince George) 

1.3 Materials 
.1 Materials and equipment installed shall be new, full weight and of quality specified. Use 

same brand or manufacturer for each specified application. 
.2 Each major component of equipment shall bear manufacturer's name, address, catalog 

and serial number. 

1.4 Cutting and Patching 
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.1 Provide holes and sleeves, cutting and fitting required for mechanical work. Relocate 
improperly located holes and sleeves. 

.2 Drill for expansion bolts, hanger rods, brackets, and supports. 

.3 Obtain written approval from structural consultant before cutting or burning structural 
members. This work shall be carried out by the specialist trade only. 

.4 Provide openings and holes required in precast members for mechanical work. Cast 
holes larger than 100mm (4”) in diameter tight to columns shall not exceed 200mm (8”) in 
diameter. Cast or field cut holes smaller than 100mm (4”). Caulk gaps between wall 
finishes and pipes where the gap is approximately 13mm (½”). For gaps greater than 
13mm (½”), install an escutcheon plate. In fire rated walls, where the total size of a hole 
exceeds 645 mm2 (20 in2), the condition is unacceptable and must be patched with fire 
rated drywall or similar to maintain the required fire resistance rating. 

.5 Repair building where damaged from equipment installation, improperly located holes, 
etc., by this section of the work. This repair work shall be carried out by the specialist 
trade at the expense of this section of work. Use matching materials as specified in the 
respective sections. 

1.5 Shop Drawings 
.1 Provide pdf shop drawings as indicated in accordance with the MCA-BC standards for 

shop drawings. 
.2 Identify materials and equipment by manufacturer, trade name and model number. 

Include copies of applicable brochure or catalog material. 
.3 Clearly mark submittal material using arrows, underlining or circling to show differences 

from specified, e.g. Ratings, capabilities and options being proposed. Cross out non-
applicable material. Specifically note on the submittal specified features such as special 
tank linings, pumps, seals, material, or painting. 

.4 Include dimensional and technical data sufficient to check if equipment meets 
requirements. Include wiring, piping, service connection data and motor sizes. 

.5 Installed materials and equipment shall meet specified requirements regardless of 
whether or not shop drawings are reviewed by the consultant. 

.6 Do not order equipment or material until the consultant has reviewed and returned 
approved shop drawings. 

.7 Shop drawings shall be reviewed by the General Contractor and Mechanical Sub-
Contractor indicating that the shop drawings have been reviewed, coordinated with the 
work and that the shop drawings are submitted without qualifications. Shop drawings 
shall bear the ‘reviewed’ stamp dated and initialed by the Mechanical Sub-contractor prior 
to submitting the shop drawings to the consultant. Shop drawings which do not bear the 
General Contractor’s, Mechanical Sub-contractor’s and sub-trades ‘reviewed’ stamp, 
initials and date will be rejected and sent back as ‘not reviewed’. 

.8 Submit a minimum of (4) copies of shop drawings prior to ordering equipment if pdf not 
available. 

.9 Submit weights of all major equipment for review such that the loads can be reviewed by 
the appropriate consultant. 

.10 Submit list of all electrical motors and power requirements to Electrical Consultant and 
Contractor. 

1.6 Standards of Materials, Equipment and Installation 
.1 Requests for changes to the specification in standards, materials, equipment or 

installation techniques shall be submitted for review seven (7) working days prior to close 
of tenders, and if applicable will be incorporated in an addendum to the specification. 

.2 Equipment used shall not exceed space limitations in any dimension. Replace any 
equipment or apparatus which does not meet this specification at no cost. Assume full 
responsibility for the expense of redesign and adjustment to other parts of the building 
when proposing the use of approved equal or alternate equipment. 

.3 Submit samples, in addition to drawings, of all items which in the consultant's judgment, 
can be better examined for capacity, quality, finish or detail by sample rather than by 
drawings. Samples shall be submitted before equipment is ordered. 
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.4 Provide equipment from the following manufacturers.  Those manufacturers not listed are 
considered as alternatives.  All mechanical equipment shall have the manufacturers 
name permanently affixed to it. It is the responsibility of both the ‘named’ product/supplier 
as well as the following listed “acceptable” products/suppliers to ensure that they meet or 
exceed the scheduled performance and are suitable for the intended use. 

.5 Alternate manufacturers may be shown along with cost savings; however, these 
alternatives must be shown in addition to a manufacturer from the acceptable list. 

.6 If shop drawings are rejected technically after 3 submissions, the contractor, at no 
additional expense to the owner, shall revert to the specified product and manufacturer 
for this project. 

.7 The equipment manufacturer shall ensure that the strength and anchorage of the internal 
components of the equipment exceeds the force level used to restrain and anchor the 
equipment unit itself to the supporting structure. 

.8 Equipment to meet ASHRAE 90.1-2016 minimum efficiency requirements. 

.9 Acceptable Products/Suppliers/Manufacturers: 

ITEM ACCEPTABLE PRODUCTS/ 
SUPPLIERS/MANUFACTURERS 

Access Doors Acudor, E.H. Price, Maxam, Steel Brothers, 
Milcor, Mifab, Cendrex 

Automatic Air Vent Hoffman, Braukman, Sarco, Armstrong, 
Maid-O-Mist 

Balancing Inland Technical Services Ltd., Western 
Mechanical Services Ltd., K.D. Engineering, 
MDT Systems. 

Commissioning Inland Technical Services Ltd., Webir, K.D. 
Engineering, Airmec, Western Mechanical 

Coils, Water Aerofin, Trane, McQuay, Carrier, Pace, 
Engineered Air, York, EH Price, Madok, 
Sterling 

Controls (DDC) Delta, Reliable, Automated Logic,  

Couplings Victaulic, Grinnell 

Damper – Low Leakage American Warming, Tamco, Ruskin, Pottorff 

Duct Spiral and Fittings United Sheet Metal, B.C. Ventilating, Spiro-
Lok, Ecco 

Fire Dampers Canadian Advanced Air, Maxam, Ruskin, 
Controlled Air, Nailor-Hart, Price 

Fire Protection - Cabinets & Extinguishers Wilson & Cousins, National, Viking, General 

Fire Protection - Sprinklers Grinnell, Viking, Star, Central (except 
“Omega” style sprinklers), Reliable 

Fire Stopping and Smoke Seals 3M, Tremco, Hilti 

Flexible Air Duct Thermoflex, Wiremold, Flexmaster, 
Canaflex 

Grilles, Diffusers and Registers E.H. Price, Krueger, Titus, Tuttle & Bailey 

Insulation – Duct Fiberglas, Knauf, Johns-Manville, Atlas, 
PPG, Manson, Certainteed 

Insulation – Flexible Duct Flexmaster 

Insulation – Flexible Piping Armstrong, PPG, Knauf, Johns-Manville, 
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ITEM ACCEPTABLE PRODUCTS/ 
SUPPLIERS/MANUFACTURERS 

Manson 

Insulation – Piping Fiberglas, Knauf, Johns-Manville, Manson, 
Atlas, PPG, Certainteed 

Jacketing Material Childers, Fiberglas, Johns-Manville, Flamex 
FR Canvas 

Pipe Fittings and Flanges Crane, Grinnell (groove lock for grooved 
pipe), Jenkins, Victaulic 

Pipe Supports and Hangers Crane, Unistrut, Myatt, L.E. Taylor, Grinnell, 
Sarco 

Plumbing Drainage Accessories J.R. Smith, Watts, Zurn, Mifab, ACO 

Plumbing Trim 

(All to be CSA approved) 

American Standard, Crane, Cambridge, 
Kohler, Eljer, Alsons, Bradley, Powers, 
Symmons, Moen, Delta, Brasscraft, T & S 
Brass, Emco, Acorn, Leonard, Briggs, 
Chicago, Toto, Zurn 

Plumbing Fixtures 

(All to be CSA approved) 

Crane, K.I.L., Fiat, Kohler, Eljer, American 
Standard, Williams, Metcraft, Wessan/Elkay, 
Haws, Aquarius, Jacuzzi, Sunroc, Western, 
Swan, Bradley, Speakman, Valley, Hytec, 
Watrous, Briggs, Kindred, Waltec, Venco, 
Encon, Gerber, Toto, Sloan 

Radiation Trane, Engineered Air, Dunham Bush, 
Rosemex 

Relief Valves Crosby, Sarco, Watts 

Valves – Ball Red & White, Grinnell, Jenkins, Watts, Hills, 
Crane, McCanna, Kitz, Millwaukee, Nibco, 
Valpres, Fortune 

Valves - Gate & Globe Red & White, Crane, Jenkins, Kitz Grinnell, 
Vogt, Millwaukee, Nibco, Fortune 

Valves – Butterfly Red & White, Centerline, Keystone, 
Grinnell, Millwaukee, Nibco, Crane, Jenkins, 
Fortune 

Valves – Balancing DeZurik, Millcentric, Grinnell 

Valves – Balancing/Flow Meter T/A, Bell & Gossett, Armstrong, Grinnell 

1.7 Performance Verification of Installed Equipment 
.1 Installed mechanical equipment whose performance is questioned by the consultant, may 

be subject to performance verification as specified herein. 
.2 When performance verification is requested, equipment shall be tested to determine 

compliance with specified performance requirements. 
.3 The consultant will determine by whom testing shall be carried out. When requested, the 

contractor shall arrange for services of an independent testing agency. 
.4 Testing procedures shall be approved by the consultant. 
.5 Maintain building comfort conditions when equipment is removed from service for testing 

purposes. 
.6 Promptly provide the consultant with all test reports. 
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.7 Should test results reveal that originally installed equipment meets specified performance 
requirements the owner will pay all costs resulting from performance verification 
procedure. 

.8 Should test results reveal that equipment does not meet specified performance 
requirements the equipment will be rejected and the following shall apply: 
.1 Remove rejected equipment. Replace with equipment which meets requirements 

of contract documents including specified performance requirements. 
.2 Replacement equipment will be subject to performance verification using the 

same testing procedures as on originally installed equipment. 
.3 Contractor shall pay all costs resulting from the performance verification 

procedure.  

1.8 Operating and Maintenance Data 
.1 Instruct the building operators in the operation and preventative maintenance of each 

piece of equipment and system supplied and installed.  Complete and turn over 
documentation prior to substantial performance. 

.2 Provide operation and maintenance data as required under Section 01300. 

.3 The agency shall supply four final and one preliminary copy of the equipment data and 
maintenance cards. The preliminary copy referred to above shall include only the 
systems descriptions, operating and maintenance instructions and shall be delivered to 
the Consultant for review and comment no later than one (1) month prior to the date of 
Substantial Performance. This copy may be in a loose-leaf ring binder. 

.4 Provide three (3) copies to Owner of hard cover three ring binders labeled on front and 
spine indicating Mechanical Operating and Maintenance Manuals, Arch., Mech. 
Engineering Firm, Contractor's and Project Name and one (1) CD/DVD containing a pdf 
of the manual, inclusive of all documents. 

.5 Index Division 15 of maintenance manuals according to the following index system. 

.6 Tab 1.0 Mechanical Systems: 
.1 Provide title page with clear plastic cover. 
.2 The front title page shall include the cover information in addition to: 

• The Owner 
• The Architect 
• The Engineer 
• The General Contractor 
• The Mechanical Contractor 
• The Agency preparing the Manuals 

.3 The addresses, phone and fax numbers for the above will be given adjacent to 
their name. 

.7 Tab 1.1 List of Mechanical Drawings. 

.8 Tab 1.2 Description of Systems: 
.1 Provide complete description of each system. 
.2 Include detailed system description and components comprising that system, 

explanation of how each component interfaces with others to complete the 
system, location of each thermostat, controller, or operating setpoints. 

.3 Provide a complete description of emergency shut-down and start-up procedures 
for all major equipment, systems and controls, including fire alarm functions, 
power failure mode, back-up equipment/systems operation. 

.9 Tab 1.3 Operating Division: 
.1 Provide complete and detailed operation of each major component. 
.2 Include starting procedure, exact switch and control location. 
.3 Describe operation of component controls, changes required for summer or 

winter operation and method of accomplishment. 
.4 Describe trouble shooting sequence when set points can not be maintained. 
.5 Describe safe guards to check if equipment goes off line. 
.6 Describe fire protection and smoke control. 

.10 Tab 1.4 Maintenance and Lubrication Division: 
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.1 Provide detailed preventative maintenance and lubrication schedule for each of 
the major components including daily, weekly, monthly, semi-annual and yearly 
checks and tasks. 

.2 Describe lubrication and maintenance procedure for equipment components 
such as bearings, drives, motors, and filters. Include recommended lubricants. 

.3 Compile this information for each typical piece of equipment. 

.4 Provide a belt schedule. 
.11 Tab 1.5 List of Equipment Suppliers and Sub-contractors: 

.1 Provide complete list of Equipment Suppliers and Sub-contractors, including 
address and telephone number. 

.2 Outline procedures for purchasing parts and equipment. 

.3 Provide a parts list and repair manual for each piece of complete equipment 
specified. 

.4 Provide a warranty list for all items that extend beyond the standard one-year 
contractor’s warranty period such as gas fired burners for roof top units, drinking 
fountain chillers, boiler burners, variable frequency drives, electrical motors, etc. 
Indicate the start date of the one-year contractor’s warranty period. 

.12 Tab Certification (2.0, 2.1, etc.) Include copies of: 
.1 Pre-operational cleaning reports and chemical treatment as specified. 
.2 Hydrostatic and air tests performed on piping systems. 
.3 Equipment alignment certificates. 
.4 Balancing reports for air and water systems. 
.5 Valve tag identification. Schedule including location, service and normal position.  
.6 Pipe colour code. 
.7 Inspection approval certificates for plumbing and gas systems. 
.8 Inspection approval certificates for all air heating and ventilation systems. 
.9 Start-up reports of equipment 
.10 Guarantee certificate. 

.13 Tab Shop Drawings (3.0, 3.1, etc.): 
.1 Include copy of all reviewed only Shop Drawings. 
.2 Include reduced record control drawings (8½ x 11 or 11 x 14 fold out). 

.14 The divider tabs shall be laminated mylar plastic, and coloured according to Section.  The 
colouring is as follows:  Mechanical Systems - 1.0 - 1.5 - Orange, Certification 2.0 - 2.4 - 
Green, Shop Drawings and Maintenance 3.0 - 3.17 - Yellow.  Plastic tabs with typed 
insertions will not be accepted. 

.15 Provide a minimum of three (3) monthly, one day visits to the building to check that 
building operators are operating and maintaining mechanical systems in proper manner 
and keeping schedules up to date.  Forward complete written report to the Consultant 
after each visit. 

1.9 Record Drawings 
.1 Submit record drawings identifying location of fire dampers, access doors, tagged valves 

and actual room names. 
.2 The contractor shall be responsible for and keep one set of white prints, including 

revision drawings in the job site office. Backfilling will not be allowed until underground 
service dimensions are marked on plans. A set of white prints shall be maintained in 
constant up-to-date condition by each trade (as-built conditions marked in red pencil). 
The 1 white set of prints will be provided to the contractor by the consultant at the 
contractor's cost. 

.3 The record drawings shall include, but not be limited to, the following changes and shall 
be recorded daily: 
.1 Size, location, arrangement, route and extent of ductwork, piping, conduit, 

terminal units, equipment, fixtures, cleanouts, valves, rough-in, etc., Above and 
below grade inside the building, including locations of buried piping. 

.2 Sanitary sewers: all sanitary sewers. Invert elevations and locations to be given 
at each clean-out.  
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.3 Storm drains & sewers: all storm drains and sewers. Invert elevations to be given 
at each manhole, clean out, change of direction, junction, and at every 30 m run. 

.4 Gas lines: all piping of any size. Invert elevations to be given at each junction, at 
entry to building, at change of direction, at high and low points. 

.5 Location, tagging and numbering of all valves except individual plumbing fixtures 
or equipment isolation valves. 

.4 The as-built daily marked-up prints shall conform to the standards of the contract 
drawings and shall include all details from revision drawings, supplementary drawings, 
change orders, addenda and site revisions, etc. 

.5 At the end of construction, all of the above changes shall be transferred by the 
consultant, at the contractors cost, to a set of "AutoCad" disks. The CADD files shall be 
used to produce 1-set of originals turned over to the owner. The contractor shall allow 
$200.00 / revised drawing. 

1.10 Painting and Identification 
.1 Clean all exposed bare metal surfaces supplied by the mechanical and plumbing trade by 

removing all dirt, dust, grease and millscale. 
.2 Repaint all marred factory finished equipment, which is not scheduled to be repainted, to 

match the original factory finish. 
.3 Natural gas and sprinkler piping shall be colour banded at 6’ intervals over their entire 

lengths throughout all exposed areas and in the mechanical room as follows: 
.1 Gas: yellow – CGSB 505 – 101 
.2 Fire: red – CGSB 509 – 102  

.4 Pipe markers and direction arrows - in all exposed areas and in the mechanical room: 
.1 Provide commercially available pipe markers having standard sizes of lettering 

and colours. Standard colours designate classes of materials follows and are 
consistent with those specified by the CSA and the USASI. Provide markers to all 
pipes provided under this contract. 
.1 Yellow – Dangerous Materials 
.2 Blue – Protective Materials 
.3 Green – Safe Materials 
.4 Red – Fire Protection Materials 

.2 Pipe markers and direction arrows shall be made of a vinyl film material that 
becomes permanent after curing in place for 24 hours or a spray on stencil is 
acceptable. 

.3 Pipe markers and direction arrows shall be suitable for continuous operating 
temperatures between –40°C and 48.9°C (-40°F and 120°F). 

.4 Pipe marker letters are to be 50mm (2”) high for pipes 75mm (3”) and larger 
outside diameter (including insulation) and not less than 18mm (¾”) high for 
smaller diameters. 

.5 Pipe marker direction arrows are to be 150mm long by 50mm wide (6” x 2”) for 
pipes 75mm (3”) and larger outside diameters (including insulation) and 100mm 
long by 18mm wide (4” x ¾”) for smaller diameters. Mini-markers are to be used 
for very small diameter pipes. 

.6 Location of pipe markers and direction arrows 
.1 Pipe marker and direction arrow shall be placed side by side in the 

bottom quarter of the pipe to be identified. 
.2 Adjacent to all major changes in direction and at connections to each 

piece of equipment. 
.3 At least once in each room that the pipe passes through. 
.4 Where piping passes through walls, partitions, or floors, identify piping on 

both sides of the section and at entry and exits to shafts. 
.7 Provide ceiling access panel identification for the location of terminal units, 

valves, etc. above ceiling panels. Mechanical elements shall have their location 
identified by means of a coloured tack or data dot. 
.1 Provide a schedule of the representation of each colour with the 

operation and maintenance manuals. 
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.8 Duct access panel. Identification identify the function of duct access panels by 
the following schedule: 
.1 Cleaning & Service Access: C.A. 
.2 Controls (including sensors): C 
.3 Dampers (backraft, balance & control): D 
.4 Fire Dampers: D 
.5 Smoke Dampers: D 

.9 Valve tags 
.1 All valves, except convector hand valves and individual plumbing fixture 

stop valves, shall be provided with 50mm x 30mm (2” x 1¼”) brass tags 
with stamped numbers, secured by chains to the valve concerned. 
Numbers shall be prefixed by the letter "P" or the letter "H" indicating that 
the valve is on plumbing or heating service. 

.2 Each trade shall prepare a list detailing the valves location, normal 
position, and purpose served. The list shall be included in the 
maintenance manual. 

1.11 Temporary Heating 
.1 Do not use the permanent system for temporary heating or other purposes without written 

permission from the owner and/or consultant. 
.2 All equipment used shall be returned to new condition and warranties extended. 

1.12 Equipment Protection and Clean-up 
.1 Protect equipment and material in storage on site and after installation until final 

acceptance. Leave factory covers in place. Take special precautions to prevent entry of 
foreign material into working parts of piping and duct systems. 

.2 Thoroughly clean piping, ducts and equipment of dirt, cuttings, and other foreign material. 

.3 Protect bearings and shafts during installation. Grease shafts and sheaves to prevent 
corrosion. Supply and install necessary extended nipples for lubrication purposes. 

.4 Ensure that existing equipment is carefully dismantled and not damaged or lost. Do not 
reuse existing materials and equipment unless specifically indicated. 

1.13 Connection and Interruption to Existing Systems 
.1 Coordinate interruption of existing building systems with the owner. 
.2 Include premium time for connection to existing system so that normal use of the existing 

system will not be affected. 

1.14 Site Utility Services 
.1 Co-ordinate and maintain liaison with the Owner and/or Consultant to interrupt, re-route 

or connect to water, sewer, storm, heating or gas systems, with minimum interruption of 
service. Contact respective utility companies prior to starting work. 

1.15 Electrical Motors 
.1 Provide motors to CEMA and C.S.A. standards for hard, continuous service, designed to 

limit temperature rise to 40ºC (104°F) for open housing and 50ºC (122°F) for drip proof 
housing, and operate 1200 or 1800 R.P.M. unless otherwise specified. Do not use air 
over ratings. 

.2 Motors shall have ball or roller type bearings with grease lubrication fittings. 

.3 All belt-driven devices shall have the motors mounted on adjustable bases with adjusting 
screws so that proper belt tension can be obtained. 

.4 Where equipment has been specified in division 15 to be complete with starters, 
disconnects and/or control panels, this contractor shall provide any required wiring and 
conduit between the equipment and the above items. 

1.16 Access Doors and Panels 
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.1 Contractor to provide access panels required in building construction including in 
architectural walls and ceilings for access to any concealed mechanical equipment which, 
in the consultant's opinion, requires maintenance or adjustment. Access panel shall 
match wall/ ceiling finish. Obtain approval from architect prior to installation. General to 
install.  

.2 Coordinate location of panel(s) with other trades. 

.3 Such panels shall be manufactured panels, with fastening devices, appropriate to the 
construction involved, provide access panel (300mm x 300mm (12"x 12") for hand 
access, otherwise 460mm x 460mm (18"x 18") min.) In wall / ceiling to all mechanical 
system (such as valve, damper) requiring access. Provide access panel sized to allow 
manufacturers required access for any other concealed equipment such as HRVs. Dry 
wall surface: Milcor style DW flush panel access door; masonry tile surface: Milcor style 
M; plastered wall: Milcor style K. 

.4 Provide rated panels where required to maintain fire separation ratings of walls, ceilings 
and floors. 

1.17 Access of Equipment 
.1 Make all arrangements to ensure that adequate access is available for all mechanical 

equipment. Do all hoisting and rigging into place of all specified equipment and be 
responsible for any damages incurred therefrom. 

.2 Contractor to demonstrate reasonable access to all equipment service locations. 

1.18 Liability 
.1 Assume full responsibility for laying out the work and for any damage caused to the 

owner or other trades by improper location or carrying out of the work. 
.2 Be responsible for prompt installation of his work in advance of concrete pouring or 

similar work. Provide and set sleeves where required. Should any cutting or repairing of 
either unfinished or finished work be required, this contractor shall direct the particular 
sub-contractor whose work is involved to do such cutting and repairing without expense 
to the owner. Before being undertaken, such work shall be laid out for the consultant's 
review. 

.3 Examine the site and the local conditions affecting work under this contract. Examine 
carefully the mechanical, electrical, structural and architectural drawings and confirm that 
the work under this contract can be satisfactorily carried out without changes to the 
building as shown on these plans. Before commencing the work, examine the work of the 
other trades and report at once any defect of interference affecting the work of this 
section, of the guarantee of same. No extras will be subsequently allowed to cover any 
such error, omission or oversight on the thorough inspection of the grounds, building, 
conditions, etc. 

.4 Arrange work in co-operation with other trades in the building in such a manner as not to 
interfere with other work being carried on in the building and places where other pipes 
and equipment be installed along with the pipes and ducts pertaining to this trade. Co-
operate with the other trades to get all the pipes, ducts, conduit, etc., installed to the best 
advantage. When open web structural joists are used, the contractor must obtain 
structural shop drawings to ensure space available for installation of pipes and ductwork. 

.5 Where any pipes, ducts and equipment must be built into the work of other trades such 
as masonry, structural, or plastering, be responsible for supplying the equipment to be 
built in or measurements to allow the necessary openings to be left. All pipes and ducts 
which are to be concealed shall be installed neatly and closely to the building structure so 
that the necessary furring can be kept as small as possible. Any pipes, ducts, or other 
work which are not, in the opinion of the consultant, installed as they should be, shall be 
taken out and replaced without cost to the owner.  
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.6 Protect finished and unfinished work from damage due to the carrying out of his work, 
giving special attention to the protection of building vapour barriers, waterproof 
membranes, etc. Cover floors and other parts of the building with tarpaulins, etc., and 
repair all damage to the satisfaction of the owner and the consultant. During freezing 
weather, protect all his materials in such a manner that no harm can be done to the 
installation already made and/or to materials and equipment on the job. 

.7 Be responsible for the condition of all materials and equipment supplied and shall provide 
all necessary protection for same. 

.8 Be responsible for the protection and maintenance of the work of this section until the 
building has been completed and accepted by the owner and be responsible for the 
sorting of his material inside and out of the way, and to clean up all refuse caused by his 
work to meet consultant's review. 

.9 On completion of the work all tools, surplus and waste materials shall be removed and 
the work left in a clean and perfect condition. 

 

1.19 Asbestos 
.1 All material/products provided shall be free of asbestos.  

.2 If existing asbestos is discovered which will be affected by the work of the Contract, 
immediately notify the Consultant.  All work related to existing asbestos shall be handled in 
accordance with the requirements of WorkSafeBC (Workers' Compensation Board of British 
Columbia). 

1.20 Liability Insurance 
.1 This contractor shall maintain such insurance as will fully protect both the owner and 

himself from any and all claims, all as noted within the general conditions and 
supplementary general conditions. When requested the contractor shall provide and 
show proof of, at his expense, comprehensive general liability insurance of not less than 
$2,000,000.00 Including non-owned car coverage, contractual liability and containing a 
cross liability clause. Coverage shall include loss or damage the contractor may cause to 
any work, building, equipment, structural, on the owner's property. The insurance may 
contain a deductible clause not to exceed $500.00. 

.2 The contractor shall carry full employee's liability insurance for the whole of the work in 
accordance with the Workers' Compensation Act. 

1.21 Guarantee Warranty 
.1 This contractor shall furnish a written warranty stating that all work executed under this 

division will be free from defects of material and workmanship for a period of one (1) year 
from the date of substantial performance, which shall include one (1) complete summer 
and one (1) complete winter of uninterrupted operation. Warranty shall include any part of 
equipment, units or structures furnished hereunder that show defects in the works under 
normal operating conditions and/or for the purpose of which they were intended. 

.2 The contractor shall at his own expense promptly investigate any mechanical or control 
malfunction, and repair or replace all such defective work, and all other damages thereby 
which becomes defective during the time of the guarantee-warranty. 

 

1.22 Hoists and Scaffolds 
.1 Provide interior movable or roller scaffolds for the installation of the mechanical work. All 

other hoists, scaffolds, temporary elevators, ladders, runways, etc., shall be requested by 
this contractor and arranged with the general contractor. 

1.23 Pipe Chases and Duct Shafts 
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.1 Unless otherwise indicated, conceal piping and ductwork in the construction of the walls 
and ceilings, and in pipe chases, duct shafts and furring. If it is necessary, move the 
location of pipes and ducts from those indicated and provided. Consult the consultant for 
review before installation of this work. 

1.24 Inspection 
.1 The consultant or his representative may choose to review all work prior to it being 

concealed. 
.2 The contractor shall notify the consultant in writing for the following minimum, but not 

limited to, reviews: (Required to provide a Schedule 'C' for occupancy) 
.1 All HVAC and plumbing rough-in prior to wall and ceiling finish installation. 
.2 Fire stopping of all openings. 
.3 Drop test all fire dampers and demonstrate access. 
.4 Final occupancy review and verification of all equipment being fully operational. 

.3 All work shall be approved by any other regulatory body having jurisdiction where 
required. 

.4 The contractor is to provide copies of all permits, inspection reports and certificates for 
insertion into the maintenance manuals. 

.5 The contractor is to provide the consultant reasonable notice prior to calling an 
inspection. 

.6 After the pre-occupancy review for substantial performance all deficiencies shall be 
completed for the final review. The contractor will be permitted one additional final review 
to finish all remaining deficiencies. Any additional reviews after final occupancy will be at 
the contractor's cost and paid to the consultant, in advance, at $1,000.00 per site visit. 
 

1.25 Substantial Performance Inspection 
.1 Prior to the contractor requesting an inspection for substantial performance all the 

following items must be provided to permit beneficial use by the owner. 
.1 Comply with requirements in general contract conditions. 
.2 Maintenance and operating manuals to be submitted. 
.3 As-built drawings submitted. 
.4 Balancing reports (air and water.) to be submitted. 
.5 All systems shall be certified in writing by the contractor as complete and fully 

operational. 
.6 Instructions to the owner's operating personnel shall be provided in accordance 

with the specifications.  
.7 A complete list of items which the contractor has not finished, or are deficient, 

shall be provided. If in the opinion of the consultant this list indicates the project 
is excessively incomplete, a substantial completion review will not be performed. 

.8 The contractor shall be fully responsible to accumulate all necessary data from 
his sub-trades and suppliers and present same in the specified format for the 
approval by the consultant.  

.9 All life/safety items such as sprinkler systems, fire stopping, fire dampers, 
plumbing and ventilation fixtures and ventilation must be operational. 

1.26 Laws, Notices, Permits and Fees 
.1 Give all necessary notices, obtain all necessary permits and pay all fees in order that the 

work specified may be carried out, and furnish any certificates necessary as evidence 
that the work installed conforms with the law and regulations of all authorities having 
jurisdiction. 

.2 All work shall be in accordance with the regulations of the following authoritative bodies, 
the codes in effect at the time of tender, and any others having jurisdiction:  
.1 Fire Marshall 
.2 Canadian Electrical Code 
.3 B.C. Building code and local building by-laws 
.4 Worksafe BC 
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.5 Canadian Standards Association 

.6 Pollution Control Board 

.7 B.C. Refrigeration Code and C.S.A. Codes governing refrigeration plants 

.8 Canadian Gas Code B-149.1 

.9 B.C. Plumbing Code 

.10 National Building Code of Canada 

.11 B.C. Boiler and Pressure Vessel Act. 

.12 National Fire Protection Association 

.13 I.A.O. Insurers Assurance Organization 

.14 Underwriters' Laboratories of Canada  

1.27 Demonstration and Instruction to Owner 
.1 Demonstrate to and instruct the representative designated by the owner on the complete 

mechanical systems operating and maintenance procedures using the assistance of 
specialist sub-trades and manufacturer's representatives. 

.2 The following systems shall be demonstrated in regards to performance and safety 
features (to the fullest): 
.1 Air handling systems (supply, return, exhaust) 
.2 Heating systems (H.W. Heating, D.H.W.S.) 
.3 Controls system 
.4 Fire protection and plumbing systems 

.3 Obtain a signed statement from the owner certifying that the demonstration and 
instructions have been given to his satisfaction. 

1.28 Temporary Facilities 
.1 Provide any temporary buildings and workshops that may be required for workmen, on-

the-site operations, storage of materials and sewer connected water closets for the use of 
workmen. Provide, near the site and keep open at all times during construction on the 
project, an office for his own use where all notices and instructions from the consultant 
will be received and acknowledged by himself or his authorized representative. 
Accommodations shall conform in appearance to the general contractor's. 

1.29 Contract Price Breakdown 
.1 10 days after the award of contract submit mechanical breakdown in materials and labour 

for plumbing, ventilation, fire protection, heating, and controls in order to assess progress 
claims. 

.2 In particular cases more detail may be necessary to properly assess a change order or 
progress claim.  This additional information, which could include all suppliers and all sub-
contractors, shall be supplied when requested by the Consultant. 

.3 Mark-up information is required for change orders but is optional on the original tender 
price. 

1.30 Progress Claims 
.1 Provide mechanical breakdown in materials and labour for plumbing, ventilation, fire 

protection, heating, and controls in order to assess progress claims. 
.2 Submit detailed price breakdowns for each separate mechanical change order item 

exceeding $20,000.00. Single line items for change orders $20,000.00 or less are 
acceptable. 

2. Testing  
.1 Perform all testing required by the authority having jurisdiction. 
.2 Obtain test certificates for all tests performed and include in operating manuals. 
.3 Perform the following tests:  

.1 Sanitary & storm hydraulic test. 

.2 Heating, chilled and condenser water to min 1 1/2 times working pressure. 
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.3 Gas piping leakage test as per Canadian Gas code. 

.4 Sprinkler system tested to NFPA standards. 

.5 Domestic water test to 1 1/2 times max water pressure or 1380kPa (200psi). 

.6 Ductwork - test medium velocity systems to a static pressure of system + 500Pa 
(+ 2") of W.G. 

.7 Drop test all fire dampers. 

.8 Kitchen exhaust system - perform a leakage test to 1% as per SMACNA. 
.4 All tests shall be documented and witnessed by the consultant or general contractor. 

3. Balancing  
.1 Contractor is to provide the services of an approved professional testing & balancing firm. 
.2 Provide a balance report of all air & water balance points and performance testing & 

balancing of all equipment as per the AABC. 
.3 Balance all air and water quantities to - 5% or + 10% of the design requirement, except in 

air systems part of life safety where deviation shall be 0 to + 5%. 
.4 Provide all required sheave, belt and impeller changes to achieve the required fan and 

pump flow rates. 
.5 Measure and balance the following (where applicable): 

.1 Airflow at each air outlet and branch connection. 

.2 Water at each balance valve and terminal heating or cooling unit. 
.6 Additional testing of the system may be requested by the consultant to spot check air and 

water flow quantities. (10% of the system will be re-checked at the discretion of the 
consultant) at the contractors cost. 

4. Systems Commissioning, Verification and Demonstration 
.1 Be responsible for the performance and commissioning of all equipment provided under 

Division 15.  Commissioning is the process of advancing the installation from the stage of 
static completion to full working order to specified requirements.  It is the activation of the 
completed installation. 

.2 In consultation with the General Contractor, ensure that sufficient time is allowed and fully 
identified on the construction schedule for the proper commissioning of all mechanical 
systems. 

.3 Commissioning is concluded when mechanical systems have been balanced and the 
installation is in full working order and acceptable for use.  The work will include the 
following: 
.1 Balancing of the air systems as specified. 
.2 Balancing of the liquid systems as specified. 
.3 Balancing of domestic hot water recirculation systems. 
.4 Set up air diffusers, registers and grilles for optimum distribution/comfort. 
.5 Plug all air pressure and flow measuring holes. 
.6 Adjust vibration isolators and seismic restraints for optimum performance.  

Provide letter of certification. 
.7 Verification and certification of operation of all fire dampers. 
.8 Verification and certification of the sealing of all HVAC penetrations through fire 

separations (rated & non-rated) and sound separations. 
.9 Verification of water tightness of all roof and exterior wall penetrations. 
.10 Verification that all coil drain pans operate. 
.11 Verification that equipment is not short cycling. 
.12 Verification of fire extinguisher pressures. 
.13 Verification of operation of all mechanical related fire alarm functions. 
.14 Set up all automatic control valves/dampers and automatic temperature control 

devices. 
.15 Testing and debugging of the Building Automation System. 
.16 Set up and test all alarm and protective devices. 
.17 Obtain and review trend logs for all control points.  Submit trend logs to 

Consultant with detailed comments after verification of proper operation of all 
control sequences. 
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.18 Verification and certification of sewage and septic system installations. 
.4 At the conclusion of commissioning, demonstrate the operation of the systems to the 

Consultant and then to the Owner's Operating Staff.  
.5 At the completion of the commissioning, testing, balancing and demonstration submit the 

following to the Consultant: 
.1 A letter certifying that all work specified under this contract is complete, clean 

and operational in accordance with the specification and drawings. 
.2 Completed copies of all commissioning check lists plus copies of start-up reports 

from specialty contractors and vendors. 
.3 "AS-BUILT" record drawings, as specified. 
.4 B.C. Boiler Inspection Dept. approval of boiler, pressure vessels and pressure 

piping installations. 
.5 Gas Inspection Dept. approval of boiler on gas firing. 
.6 Fire Commissioner's approval of oil fuel installations. 
.7 A list of all alarm and protective devices tested, with the final operating settings. 

.6 The verification process shall include instructional seminars to demonstrate all systems 
and to explain the operation of each.  The instruction shall include the following: 
.1 Ease of access provided throughout for servicing coils, filters, motors, drives, 

fusible link fire dampers, control dampers and damper operators. 
.2 Operation of all equipment and systems under each mode of operation and 

failure, including: 
.1 Building Automation System control features. 
.2 Boilers and associated fuel systems. 
.3 Air conditioners and refrigeration systems. 
.4 Pumps, fans, heaters, unit heaters and coils. 
.5 Sprinkler fire protection systems. 
.6 Sewage and septic installations. 
.7 Tanks - domestic hot water and expansion. 

.7 After demonstration obtain the Owner's signature certifying that the demonstration has 
been performed and completed to their satisfaction. 

5. Indoor Air Quality  
.1 In the interest of providing an acceptable level of indoor air quality for the occupants, the 

air systems will be used to flush out fumes that may be present from building products. 
(Cabinets, carpets, paints, solvents etc.) 

.2 After all systems are fully operational and the building is clean, run the fan systems at 
100% outside air for a period of 10 days prior to occupancy. Maintain the building at 21°C 
(70°F) for heating and 24°C (75°F) for cooling. 

6. Pipe & Pipe Fittings  
.1 Ensure all pipe materials and fittings are acceptable to the authority having jurisdiction. 
.2 Provide written guarantee that lead-free solder was used on all domestic water systems. 
.3 Contractor to provide drains at all low points in the piping system. 
.4 Plumbing Drainage Piping 

.1 Inside buildings: 
.1 Above floor slab 

.1 Cast iron with stainless steel couplings. 

.2 D.W.V. copper pipe and fittings. 
.5 Plumbing Water Piping 

.1 Type ‘L’ copper pipe above ground with  
.1 Fittings: Cast brass or wrought copper fittings 95/5 Sn/Sb solder. 

.6 Hangers and Supports: Cadmium plated hanger rods.  For steel or cast iron pipe, Grinnell 
Fig. 260. For copper pipe, Grinnell Fig. CT-65 (copper plated) or Grinnell Fig. 260 epoxy 
coated 

.7 Install dielectric couplings at copper piping connections to plumbing equipment of 
dissimilar material. 
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.8 Valves:  
.1 Sweat ends - Acceptable Products: Toyo 5049A, Apollo, Crane, Kitz, Neuman-

Hattersley, Nibco, Watts, Worcester. 
.2 Threaded ends - Acceptable Products: Toyo 5044A, Apollo-70 Series, Crane 93-

TF, Grinnell 3700 full port, Kitz 58, Neuman-Hattersley 1969AT, Nibco T-580-BR, 
Watts B-6000, Worcester 4211-RT. 

.3 Provide valve box and cover for all outside valves.  Valve box Terminal City. 
.9 HVAC Piping: 

.1 Piping: 
.1 Service: Hot Water Heating; Glycol Heating; Chilled Water. 

Material: Steel pipe to ASTM A53 Grade B, Schedule 40; Type 
"L" Hard Copper 

.2 Pipe Fittings - Steel Pipe 
.1 Cast iron pipe flanges: Class 125 to ANSI B16.1. 
.2 Cast iron screwed fittings: Class 125 to ANSI B16.4. 
.3 Steel pipe flanges and flanged fittings: to ANSI B16.5. 
.4 Steel butt-welding fittings: to ANSI B16.9a. 
.5 Malleable iron unions, ground joint type: ANSI B16.3; Class 150 

for 30 mm [1-1/4”] and smaller; Class 250 for 40 mm and 50 mm 
[1-1/2”, 2”]. 

.6 Malleable iron screwed fittings: to ASME B16.3, Class 150. 
.3 Pipe Fittings - Copper Pipe 

.1 Cast bronze: to ANSI B16.18 or wrought copper and bronze: to 
ANSI B16.22. 

.4 Flanges - Copper Pipe 
.1 Brass or bronze: to ANSI B16.15 or cast iron: to ANSI B16.4. 

.5 Pipe Joints 
.1 50 mm [2”] and smaller: screwed fittings, except where otherwise 

noted, with teflon tape or pulverized lead paste. 
.2 65 mm [2-1/2”] and larger: welding fittings and flanges to CSA 

W47.1. 
.3 Provide dielectric couplings on all systems except closed loop 

systems wherever pipes of dissimilar metals are joined. 

.10 Install piping with all necessary changes of direction, expansion loops, anchors and guides 
to prevent overstressing the piping and equipment piping connections from thermal 
expansion and contraction. 

.11 Hangers and Supports: 
.1 Cadmium plated hanger rods. 
.2 For steel or cast iron pipe, Grinnell Fig. 260. 
.3 For copper pipe, Grinnell Fig. CT-65 (copper plated) or Grinnell Fig. 260 epoxy coated 

.12 Valves 
.1 Install valves with stems upright or horizontal. 
.2 Provide shop drawings for all valves.  

.1 For all balance valves contractor to mark up flow rates on manufacturer’s 
data sheet to show size, flow, and pressure drop for each valve. 

.3 Shop drawings to be approved by consultant prior to ordering. 

.4 Ball Valves: 
.1 50 mm [2”] and smaller, screwed, Class 600 (4140 kPa): 

.1 Forged brass body; chrome plated, full port ball; PTFE seats; 
blow out proof stem. 

.2 Acceptable Products: Crane 9302, Grinnell 3700, Jenkins 901A, 
Kitz 68, Newman Hattersley 1969, Nibco T-585-70, Toyo 5044A. 
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.2 50 mm [2”] and smaller, soldered, Class 500 (3450 kPa): 
.1 Forged brass body; chrome plated, full port ball; PTFE seats; 

blow out proof stem. 
.2 Acceptable Products: Crane 9322, Grinnell 3700SJ, Kitz 69, 

Newman Hattersley 1979, Nibco S-585-70, Toyo 5049A 
.5 Balancing Valves - Flow Measuring 

.1 50 mm [2”] and smaller - screwed copper alloy body. 

.2 65 mm [2-1/2”] and larger - ductile iron body. 
.1 Provide calibration charts. 
.2 Removable preformed rigid polyurethane insulation. 
.3 Acceptable Products: Armstrong CBV, Tour & Anderssen STA. 

.6 Air Vents 
.1 Manual - High Capacity  

.1 Acceptable Products: 
.1.1.1 Class 125 [860 kPa] - Crane 14-1/2 LP, Jenkins 2032, Toyo 214. 
.1.1.2 Class 200 [1380 kPa] - Crane 212P, Jenkins 2050, 73-PS, Toyo 214. 

.2 Install automatic high capacity air vents, with shut-off valve, at each high point in 
the piping systems and where shown on the drawings. 

.3 Pipe all automatic air vent discharge connections, separately, to the nearest 
building drain, using 6 mm [1/4"] hard drawn copper tube. 

 
.13 Fire Protection Piping: 

.1 All pipes shall meet the requirements of NFPA in all respects. 

.2 Material: Steel Schedule 10 for 1¼” and larger. 
.1 Fittings: Mechanical Joints. No threaded pipe permitted 

.3 Material: Steel Schedule 40 
.1 Fittings: Screwed or Mechanical Joints 

 

7. Support, Anchors, Seals & Firestopping  
.1 Provide all necessary supports, and hangers to secure mechanical systems and 

equipment. 
.2 Provide firestopping at all duct and piping penetrations through rated floors/walls and 

shafts. Provide shop drawings showing applicable assemblies. All products to be ULC 
listed. Provide fire stop certificate at substantial completion. 

.3 Provide oversize hangers on all cold pipes to fit over pipe insulation where required. 

.4 Provide isolation and prevent contact with dissimilar metals. 

.5 All sleeves for mechanical piping to extend 1" above the floor in all mechanical room, 
shaft and wet areas. 

.6 All ductwork to be supported as per SMACNA. 

.7 All exposed piping penetrations shall be provided with escutcheons. 

8. Insulation  
.1 Installation shall conform to the B.C.I.C.A. Quality Standards Manual for mechanical 

insulation. 
.2 Piping Insulation 

.1 General 
.1 Provide vapour barrier for all cold pipes. 
.2 Insulate all sanitary vents within 2m (6’-6”) of roof/wall penetration. 
.3 All exposed piping to be complete with PF-2 premium finish. No finish 

required on concealed piping. 
.2 Materials: 

.1 Mineral Fibre - Low and Medium Temperature, vapour barrier jacket.  
Maximum thermo conductivity: as per Tables 6.8.3A and 6.8.3B in 
ASHRAE 90.1-2016: 
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.1 Acceptable Products: Johns Manville Micro Lok Ap-T Plus, 
Manson Alley K, Owens Corning SSL-II, Partek Paroc 1200 
ASJ/SSL. 

.2 Flexible Foamed Elastomeric Insulation. 
.1 Acceptable Products: AP Armaflex, Rubatex R-180-FS. 

.3 Flexible Closed Cell Insulation. 
.1 Acceptable Products: Bondtex Polyethylene, Therma-Cel. 

.4 Flexible elastomeric and flexible closed cell insulation adhesive: 
.1 Acceptable Products: Armstrong 520, Therma-Cel 1590, 

Rubatex R-373, Zipcoat 8A. 
.5 Flexible elastomeric and flexible closed cell insulation finish coating: 

Acceptable Products: Armstrong, Bakelite 120-13, Rubatex, Zipcoat, 
Robson’s Rubber Coat. 

.6 Tape - self-adhesive, aluminum, reinforced, 50 mm [2”] wide 

.7 Vapour barrier jacket adhesive:  
.1 Acceptable Products: Childers CP-82, Foster 85-20. 

.8 Vapour barrier coating on reinforcing membrane or on insulating cement: 
.1 Acceptable Products: Bakelite 120-09, Childers CP-50, Epolux 

Cadalag 336, Robson White Lag. 
.9 Insulating Cement:  

.1 Acceptable Products: Fibrex Superkote, Partek No. 1, Ryder 
Thermokote MW high temperature. 

.10 PVC Jacket and Fitting Covers: Staples and PVC self-adhesive tape, 
plastic pop rivets, staples 

.11 Aluminum Jacket:  
.1 22 ga. corrugated or smooth aluminum jacketing. 
.2 Longitudinal slip joints and 50 mm [2"] end laps. 
.3 Factory applied protective liner on interior surface. 
.4 Acceptable Products: Childers, Alco Thermoclad 1. 

.3 Scope: Warm/Hot Piping 
.1 Insulation as required in Table 6.8.3A in ASHRAE 90.1-2016. 
.2 Piping insulation thickness shall be selected as per Table 1: 

 
TABLE 1 

Pipe Insulation Thickness - Hot Piping 
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.3 Generator Exhaust Pipe - 50 mm [2”] thickness, mineral fiber complete 

with aluminum jacketing on pipe and fittings. 
.4 Installation: 

.1 Mineral fibre insulation 

.2 Spreading staples at 75 mm centres. 

.3 Tape over all joints and secure with staples 

.4 Fittings - tightly wrapped flexible insulation to full thickness with 
PVC fitting cover 

.5 Valves, Strainers - fitted pipe insulation with drains, blowoff plugs 
and caps uninsulated 

.6 Flanges, mechanical joints - oversized pipe insulation 
overlapping adjoining insulation at least 75 mm [3"] 

.7 If Thermocanvas, PVC or Aluminum jacket finish is required, get 
from Master Spec. 

.4 Scope: Cold Piping 
.1 Insulation as required in Table 6.8.3B in ASHRAE 90.1-2016. 
.2 Piping insulation thickness shall be selected as per Table 2: 

 
TABLE 2 

Pipe Insulation Thickness - Cold Piping 
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.3 Installation: 
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.1 The insulation shall include provision of a continuous vapour 
barrier. 

.2 Mineral fibre insulation 

.3 Spreading staples at 75 mm centres. 

.4 Tape over all joints with vapour-barrier adhesive and staples 

.5 Fittings - tightly wrapped flexible insulation to full thickness with 
PVC fitting cover 

.6 Valves, Strainers - fitted pipe insulation with drains, blowoff plugs 
and caps uninsulated 

.7 Flanges, mechanical joints - oversized pipe insulation 
overlapping adjoining insulation at least 75 mm [3"] 

.5 Scope: Refrigerant Piping 
.1 Insulation as required in Table 6.8.3B in ASHRAE 90.1-2016. 
.2 Piping insulation thickness shall be selected as per Table 2, above. 
.3 Flexible foamed elastomeric or flexible closed cell preformed piping 

insulation.  Secure longitudinal and butt joints with adhesive.  Insulate all 
fittings and components.  Finish with flexible elastomeric or flexible 
closed cell insulation coating.  Maintain continuous vapour-barrier for 
suction and mixed phase piping. 

.4 Aluminum Jacket: 22 ga. smooth aluminum jacketing with longitudinal 
slip joints on all pipe insulation outdoors 
.1 Acceptable Products: Childers, Alco Thermoclad 1 

.6 Insulate all exposed traps under accessible sinks with factory installation kit. 

.7 Insulate heat pump and air conditioning unit condensate drain for the first 1.5m 
(5'-0"). 

.3 Ductwork Insulation 
.1 Products 

.1 External Insulation - Flexible.   
.1 Acceptable Manufacturers: Certainteed STP Ductwrap #75, 

Johns Manville Microlite FSK, Manson Alley-Wrap FSK, Owens 
Corning all service faced duct wrap, Knauf FSK Ductwrap. 

.2 Duct Liner - Flexible.  Minimum noise reduction criteria (NRC): 0.70 as 
per ASTM C423 'Type A mounting'. 

.1 Acceptable Manufacturers: Certainteed Ultralite #150, Johns 
Manville Linacoustic, Johns Manville Permacote, Knauf Duct 
Liner EM, Manson Akousti-Liner, Owens Corning Areomat Duct 
Liner. 

.3 Duct Liner- Rigid.  Minimum noise reduction criteria (NRC): 0.70 as per 
ASTM C423 'Type A mounting'. 

.1 Acceptable Manufacturers: Johns Manville Linacoustic R, Knauf 
Rigid Coated Duct, Manson Akousti-Liner R. 

.4 Insulation Adhesive: 
.1 Acceptable Products: Foster 85-20, Robson Ticki-Tuff, 3M 4230, 

United UNI-GRAB. 
.5 Vapour Barrier Tape: 

.1 Acceptable Products: Scrim foil self-adhesive tape. 
.6 Insulation Coating: 

.1 Acceptable Products: Childers CP-50, Foster 30-36, Robson’s 
Mastic RJ-10. 

.7 Weather Coating - vapour barrier: 
.1 Acceptable Products: Childers CHIL-PRUF CP 22/23/24, Foster 

60-25, Insul-Mastic 15187. 
.2 Scope: Ductwork exterior thermal insulation 
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.1 Insulation as required in Table 6.8.2A and Table 6.8.2B in ASHRAE 
90.1-2016. 

.2 Insulation shall be provided as follows: 
 

Mechanical System Application BCICA Insulation Type Application 
Type 

Sheet Metal Supply Air Ductwork 
(Exposed – Air conditioned) 

1-½“ (38 mm) thick, A.2 - 
rigid or flexible insulation 
(with vapour barrier) 

Externally 
Applied 

Sheet Metal Supply Air Ductwork 
(Concealed) 

1-½“ (38 mm) thick, B.2 - 
flexible insulation (with 
vapour barrier)System  

Externally 
Applied 

Ductwork exposed (air-conditioned) 1” (25 mm) thick, C.1 
flexible duct liner Internally Applied 

Where indicated or denoted on 
drawings 

1” (25 mm) thick C.2 
flexible duct liner Internally Applied 

 
.3 Insulate outdoor air ductwork from intake to mixing plenum. 

.3 Installation: 
.1 Adhere insulation with insulation adhesive applied in 150 mm [6”] wide 

strips on 300 mm [12”] centres. 
.2 On rectangular ductwork and plenums, over 610 mm [24”] in width 

secure insulation with pins at one per 0.1 sq. m [1.0 sq ft] minimum. 
.3 Adhere vapour barrier tape over all butt joints, raw edges, holding 

washers and other points of penetration of the vapour barrier jacket. 
.4 "Exposed" insulation inside the building: 

.1 Apply two coats of white insulation coating. 
.5 "Exposed" outdoor insulation [including in a parking garage]: 

.1 Apply one coat weather coating at 1 litre per square metre and 
immediately embed #10 glass fabric into the wet coating. 

.2 Smooth all wrinkles, lap joints at least 50 mm [2”]. 

.3 After the initial set, but while still damp, apply weather coating at 
2 litres per square metre completely coating the reinforcing glass 
fabric and providing a smooth finish. 

9. Plumbing General  
.1 To comply with BC Plumbing Code 2018 and local municipality requirements. 
.2 Fire stop all penetrations through rated separations. Provide necessary thermal insulation 

and vapour barrier at penetrations. Contractor to provide professional certification from 
specialist fire-stopping trade prior to report for completion or occupancy review, 
whichever is the earlier. 

.3 Supply and install cleanouts on all drains, changes in direction, at base of riser and on 
main sanitary and storm leaving building in addition to the B.C. Plumbing Code. 

.4 Where drains are located over an occupied area, membrane clamp is to be provided with 
drain for a waterproof installation. 

.5 Prior to commencing the underground plumbing installation excavate and verify: 
.1 The location, elevation and size of storm and sanitary service connections. 
.2 The sanitary and storm lines can be routed and sufficiently sloped with adequate 

cover for freezing protection to meet the service connections. 
.3 Inform the engineer immediately if any changes are required. 
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.4 Provide installation of plumbing fixtures when supplied by others. 

.5 Lead free solder to be used for all potable water systems. Contractor to issue 
guarantee in maintenance manual. 

.6 Provide unions to all equipment and valve connections for 65mm (2-1/2") and below. 
Flanged connections for 75mm (3") and over. 

.7 Provide chrome escutcheon plates for all plumbing rough-in. 

.8 Provide flashing and counter flashing for pipe passing through roof deck structure.  

.9 Provide non-conducting type connection for joining or supporting. Provide separation 
between dissimilar metals. 

.10 Provide isolation valves for all fixture trim unless complete with integral stops. 

.11 Supply and install all hangers, supports, brackets, reinforcement, 14 gauge steel back-up 
plates, floor flanges and all accessory piping and fittings, for the proper installation and 
support of all fixtures and their respective supply fittings 

.12 Where piping is suspended from hangers from the floor above, use oversized 
hangers/straps and include a layer of resilient pipe insulation between the hanger and the 
pipe (e.g. Armaflex neoprene, 13mm (½ “) thick), with a metal shim to distribute the load 
(20% maximum compression). Fibreglass pipe insulation is also acceptable provided 
manufacturer’s loading criteria are met. 

.13 Terminate all vertical waste stacks and rain water leaders in two 45° bends at the bottom 
of vertical runs, or a large radius 90° bend. 

.14 Maintain a minimum 13mm (½”) clearance between pipes and studs, electrical conduit, or 
other pipes. If the clearance is minimal, use resilient insulation (Armaflex) to avoid 
contact. (This requirement is to avoid rattling between pipes.) 

.15 Do not use foam spray-on products for insulation. 

.16 Where plumbing fixtures come in contact with wall and/or floor, joints shall be sealed with 
building sealant, made watertight and beaded smooth in a neat and workmanlike manner. 

.17 Provide high lip drain pan for all hot water tanks and pipe drain to nearest floor drain. 
Provide side drain pan to allow for piping to remote drain or provide provisions for bottom 
drain to pipe to drain. Pan equivalent to Menzies Hot Water Pan High Lip 701-1200 
series. Size to suit hot water tank. 

.18 Approval of the plumbing system is required before insulation and drywall work is started. 
Do not commence final boarding until plumbing has been reviewed for clearance. 

10. Plumbing Fixtures & Trim  
.1 Floor drains and roof drains to be manufactured by approved manufacturer. 
.2 Cleanouts in finished areas to be Smith 4020S cast iron cleanout with adjustable 

scoriated nickel bronze top. In lino tile area use Smith 4140S c/w 3.5mm (1/8") tile 
recess. 

 
SK-1 Kindred #QCUA1827(L/R)/8 Double Bowl Under counter sink, 695 mm (27-
3/8") wide x 471 mm (18-9/16") long x 203 mm (8") high deep, Counter mounted, no 
ledge, Grade 18-10 20 GA. (0.9 mm) type 302 stainless steel, mirror finish rim, satin 
finish bowls, radius coved bowls corners, Mounting kit provided, Fully undercoated to 
reduce condensation and resonance, 89 mm (3-1/2") crumb cup waste assembly with 38 
mm (1-1/2") tailpiece. American Standard Pekoe #4332001.002 Single handle Faucet, 
Polished Chrome finish, Center hole only, Brass body, Washerless ceramic disc valve 
cartridges, Aerator outlet, Brass swing spout, 170 mm (6-11/16") projection reach, Lever 
handle. McGuire #LFBV170 Faucet Supplies, Chrome plated finish polished brass, 
commercial duty 1/4 turn ball valve angle stops, 13 mm (1/2") I.D. Inlet x 127 mm (5") 
horizontal extension tubes, convertible 1/4 turn/loose key handles, Escutcheon and 
flexible copper risers. Provide P-Trap, adjustable all metal construction, 38 mm (1-1/2") 
size, and escutcheon. 

11. Cleaning & Chemical Treatment  
.1 Provide for degreasing and cleaning of all heating water, chilled water and hydraulic heat 

pump systems. 
.2 Provide for cleaning and disinfection of all domestic hot & cold water systems. 
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.3 For hot water heating systems perform a bail out and provide Dearborn - 545 or 
equivalent chemical treatment. 

.4 During system flushing ensure that all control valves and other system valves are in the 
full open position. 

.5 All domestic water piping shall be thoroughly flushed so that it is free from all scale, 
sediment, etc. 

12. Hot Water Heating Systems  
.1 Piping, Valves and Fittings 

.1 Tests shall be as follows; 
.1 Initial Hydrostatic test: 150% of working pressure, but not less than 860 

kPa [125 psig] for 1 working day. 
.2 Final Hydrostatic test: 150% of working pressure, after piping 

connections to all equipment are complete, maintain until all parts of 
piping systems have been inspected. 

.2 Reference Standards and Compliance 
.1 All piping system work shall be in accordance with ANSI/ASME B31.9 

code. 
.2 All components, products and Work on pressure piping systems shall be 

in accordance with the Regulations and Requirements of the Province of 
British Columbia "Power Engineers Boiler and Pressure Vessel Safety 
Act and Regulations" and shall be performed only by licensed 
Contractors and licensed Welders, certified for the work being done 

.3 All field welding shall be in compliance with CSA-W117.2 and the current 
ASME Code for Power Piping and Building Services Piping. 

.3 Clean new piping systems as follows: 
.1 After successful completion of all piping tests, clean and flush all piping 

systems to remove all internal dirt, mill scale, rust, piping dope, pipe 
reamings and slag. 

.2 On completion of flushing, remove, clean and reinstall all strainer 
baskets. 

.2 Execution 
.1 Preparation 

.1 Ream pipes and tubes. Clean off scale and dirt, inside and outside, 
before assembly. Remove welding slag or other foreign material from 
piping. 

.2 Entirely avoid air and water pockets in piping. All run-outs shall be 
installed with swing joints to allow for movement due to expansion and 
contraction of the main. 

.3 All pipes shall be welded with long radius Tube Turn elbows and factory 
manufactured "T" connections. 

.4 Where branch lines are connected to mains two or more sizes larger, the 
branch may be cut into the pipe. Where branch pipes are welded to 
mains without the use of "T" connections, torch-cut openings may be cut 
through, beveled and filed smooth. Branch pipes must not be cut large 
enough to permit entry by welding metal and slag within the pipe. 

.2 Connections 
.1 Screw joint steel piping up to and including 40 mm. Weld piping 65 mm 

and larger including branch connections. Screw or weld 50 mm piping. 
.2 Make screwed joints with full cut standard taper pipe threads with 

approved non-toxic compound applied to male threads only. 
.3 Use main sized saddle type branch connections or directly connected 

preformed branch connections in steel pipe provided that main is at least 
one size larger than branch up to 150 mm mains and main is at least two 
sizes larger than branch for 200 mm and larger main. Do not project 
branch pipes inside the main pipe. 
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.4 Use grooved mechanical couplings and mechanical fasteners only in 
accessible locations. Use galvanized couplings with galvanized pipe. 
Use welded fittings in lieu of grooved couplings where space is limited. 

.5 Make connections to equipment and branch mains with unions. 

.6 Provide non-conducting type connections wherever jointing dissimilar 
metals in systems. Brass adapters and valves are acceptable. 

.7 Provide flanges or unions at all connections to equipment, control, 
valves, etc. 

.8 Make connections to equipment relief connections and pipe to outside to 
a safe location above roof. Anchor piping and allow for possible 
expansion. 

.3 Route and Grades 
.1 Route piping in orderly manner and maintain proper grades. Install to 

conserve headroom and interfere as little as possible with use of space. 
Run exposed piping parallel to walls. Group piping wherever practical at 
common elevations. Install concealed pipes close to the building 
structure to keep furring to a minimum. 

.2 Slope water piping at 0.2% and arrange to drain at low points. 

.3 On closed system, equip low points with 20 mm drain valves and hose 
nipples. Provide, at high points on lines and on equipment connections, 
collecting chambers and high capacity float operated manual air vents. 

.4 Provide automatic air vents at all high points, as indicated on the 
drawings, and as required for the proper operation of the system. 
Provide a 12 mm gate valve ahead of each air vent. Pipe the air vent 
discharge to the nearest drain using 6 mm hard drawn copper pipe with a 
label at the drain end. Radiator type vents shall have a 15 mm or line 
size by 150 mm long collecting chamber. Provide access to all air vents. 

.4 Installation 
.1 Install piping to allow for expansion and contraction without unduly 

stressing pipe or equipment connected. Also refer to Section 15160 for 
the provisions of flexible connections in piping systems. Pay particular 
attention to piping running horizontal across expansion joints and provide 
adequate expansion and contraction for all such piping. 

.2 Provide clearance for proper installation of insulation and for access to 
valves, air vents, drains and unions. 

.3 All pressure services cap-offs for future shall be provided with valves. 

.4 Avoid locating water piping over electrical equipment. Where this is 
unavoidable, provide galvanized drip pans under such pipe and weld 
piping and fittings. Provide drain and piping from drip pans to satisfactory 
floor drain. 

.5 Keep piping free from scale and dirt. Protect open pipe ends whenever 
work is suspended during construction, using temporary plugs, 
polyethylene or other approved material. Flush out piping systems before 
making final connections. 

.6 Make connections to all equipment drains, drain pans, and ductwork 
drains. Pipe to the nearest floor drain or approved connection. Where 
item being drained is under pressure, provide a deep seal trap. 

.7 Minimum pipe and hand valve connections to radiation shall be 20 mm. 

.8 Bull head tees shall not be used for converging flows. 

.9 Provide seismic restraints for all piping in accordance with the "SMACNA 
Guidelines for the Seismic Restraints of Mechanical Systems and 
Plumbing Systems". 

.10 Provide firestopping and smoke seals for piping at penetrations of all fire 
and smoke rated separations. 

.3 Expansion Tank 
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13. Fire Extinguishers 
.1 Provide portable fire extinguisher per B.C. Fire code and N.F.P.A.-10 requirements. 

.1 Fire Extinguisher and Cabinet 'FE-1': 
.1 Extinguisher:  Multipurpose stored pressure rechargeable fire 

extinguisher, rating for 4-A, 60-B, C and capacity of 4.5 kilograms [10 
pounds], mounted in a fully or semi-recessed steel cabinet with prime 
coat finish and full glass panel, and of dimensions to suit the specified 
extinguisher. 

.2 Acceptable Products: National Fire Equipment ABC-10F in NFE C-950 
seriescabinet, General, Ansul, Chubb, Nystrom, Pyrene, Larsen 

.2 Fire Extinguishers and Cabinet 'FE-2': 
.1 Multipurpose stored pressure rechargeable fire extinguisher, rating of 2-

A, 10-B,C and capacity of 2.3 kilograms [5 pounds] mounted in a semi 
recessed steel cabinet with prime coat finish and full glass panel, and of 
dimensions to suit the specified extinguisher. 

.2 Acceptable Products:  National Fire Equipment ABC-050W in NFE 
102RS cabinet, , General, Ansul, Chubb, Nystrom, Pyrene, Larsen 

.3 Fire Extinguisher 'FE-3': 
.1 Extinguisher:  Multipurpose stored pressure rechargeable fire 

extinguisher, squeeze grip positive on/off operation, heavy duty glossy 
enamel finish steel cylinder, pull pin safety lock, forged valve, rating for 
4-A, 60-B, C and capacity of 4.5 kilograms [10 pounds] with wall bracket. 

.2 Acceptable Products:  National Fire Equipment ABC-10F, General, 
Ansul, Chubb, Nystrom, Pyrene, Larsen 

14. Fire Protection (Performance Spec)  
.1 Provide complete sprinkler piping system and standpipe system where specified to NFPA 

No. 13 2013  and local municipal by-laws and requirements. In addition, to comply with 
owner's insurance authority requirements. All material shall be listed by ULC or approved 
for sprinkler/standpipe use. Pipe sizing by hydraulic calculations. 

.2 Provide 3 sets black line shop drawings and hydraulic calculations to the engineer and 
certified professional for checking prior to work commencement. Contractor to obtain 
approval from authority having jurisdiction and pay for all necessary permits. 

.3 Provide copy of Schedule C to the engineer upon completion of project. 

.4 Sprinkler head location shall subject to approval by the architect. Follow head location 
shown on reflected ceiling plan. Provide heads under obstructions to meet code.  

.5 Pipe run when shown on the drawings are to be adhered to as closely as possible.  

.6 Contractor is responsible for obtaining water supply information and preparing hydraulic 
calculations accordingly. Allow 10% safety margin (or a minimum of 70 kPa (10 psi)) on 
pressure at base of risers. Contractor to confirm incoming water line size required by 
hydraulic calculation before water connection application and installation of any on site 
plumbing. 

.7 Contractor to perform testing in presence of the consultant and submit NFPA Testing 
contractor's Certificate. 

.8 Provide spare sprinkler heads for system (less than 300 heads, provide 6 and up to 1000 
heads provide 12), and turn over to owner at the end of construction. 

.9 Run all piping concealed. Piping subject to freezing to be insulated and heat traced. 

.10 Provide wire guards on all sprinkler heads subject to damage, i.e. closets, mechanical 
rooms, equipment rooms, parkades, etc. 

.11 Design standards 
.1 N.F.P.A.-13 light hazard, wet system. 

15. Equipment  
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15.1 Duct Mounted Hydronic Reheat Coils 
.1 Heating water reheat coils constructed of copper tubes, aluminum fins and steel frame 

and pipe headers, self-venting and with drainable coil connections.  Ensure coils fins and 
flanges are not damaged.  If so replace coil or comb out fins.  

.2 Provide factory installed freeze relief plugs on any reheat coils subject to freezing 
conditions. 

.3 Provide automatic air vents at all reheat coils. 

.4 For performance data, sizes and capacities refer to the Mechanical Equipment Schedules 
on Drawings. 

15.2 Diffusers, Grilles and Registers. 
.1 Provide steel or aluminum ceiling grilles scheduled as shown on drawings. 
.2 Balancing Dampers 

.1 Install where indicated. 

.2 Install in accordance with recommendations of SMACNA and in accordance with 
manufacturer's instructions. 

.3 Dampers must be manufactured; fabricated dampers are not acceptable. 

16. Sheet Metal Ductwork  
.1 Ductwork shall be galvanized steel, lock formed 500 Pa (2") W.G. SMACNA standard for 

low velocity and medium velocity ductwork quality. Fabricated in accordance with 
SMACNA duct manuals and ASHRAE handbooks. Ductwork shall meet the requirements 
of NFPA 90A and 91 and conform to applicable codes. 

.2 Prior to fabrication of ductwork, check all ceiling spaces and heights and conflict with 
other trades. Include and provide necessary offset to maintain ceiling height, headroom 
etc.  

.3 Provide minimum 300mm x 300mm (12"x 12") access panels to manual dampers, 
equipment, fire dampers. 

.4 All ductwork shall be delivered to site in a clean condition and remain clean. During 
installation all open ends of ductwork shall be capped and kept clean. 

.5 Provide flexible duct connections from duct branches to supply air diffusers, 1500mm (5'-
0") maximum. Flex shall be thermally insulated if supply ductwork is insulated. 

.6 All ducts associated with fans, and other vibration isolated equipment shall be installed 
with flexible connections on the inlet and outlet openings.  

.7 All ductwork penetrating floor slabs above and below or fire separations shall be 
complete with fire dampers. 

.8 All ductwork penetrating a fire separation to a public corridor shall be complete with 
fire/smoke dampers. 

.9 Provide return air openings and/or sound traps where indicated complete with 1" acoustic 
lining. 

.10 Provide balancing dampers at all new duct branches. Provide additional balance 
dampers at the request of the balancing agent to facilitate balancing. 

.11 Paint all visible ductwork through supply, return or exhaust grilles matte black. Coordinate 
on site with General Contractor. 

.12 Size round ducts, installed in place of rectangular ducts, from ASHRAE table of 
equivalent rectangular and round ducts. No variation of duct configuration or sizes 
permitted except by permission from consultant. 

.13 All exposed air conditioned supply ductwork installed in an exposed area in which it is 
serving will not require external insulation. 

.14 Provide seismic supports for grilles and diffusers. 

.15 Provide turning vanes for all rectangular elbows installed as per SMACNA. 

.16 Roof mounted ducts shall have standing seams and sealed water-tight. 

.17 Provide back draft damper to all exhaust outlets at exterior. 

.18 Provide galvanized steel screen, 13mm x 13mm (1/2" x 1/2") square mesh for exterior 
intake & exhaust outlets. 

.19 Provide flashing, curb and counter flashing for all ducting passing through roof and 
external envelope of the building. 
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.20 Duct sealing requirements: 
.1 Ducts with pressure over 500 Pa (2”) use Class A sealing. 
.2 Ducts up to 500 Pa (2”) use Class B sealing. 
.3 Branch duct to diffuser other than take-off, use Class C sealing. 

.21 Provide access doors upstream and downstream of all coils and square elbows with 
turning vanes. 

17. Fire dampers 
.1 Provide U.L.C. Approved fire dampers made of galvanized steel or prime coated black 

steel weighted to close and lock in closed position when released by fusible link. 
.2 Fire dampers in low pressure ductwork may be multi blade or curtain type. 
.3 Fabricate combination fire and balancing dampers with linkage readily adjustable in open 

position. 
.4 Curtain fire dampers shall have blades retained in a recess so free area of connecting 

ductwork is not reduced. 
.5 Fusible links shall be set for 72°C (162°F). 
.6 The contractor shall drop test all fire dampers in the presence of the consultant. 
.7 Fire dampers to be dynamic type.  

18. Fire/smoke dampers  
.1 Provide U.L.C. Approved multi-blade combination fire/smoke dampers where indicated 

on drawings. 
.2 Provide motorized operator compatible with fire alarm system. 
.3 High velocity, airfoil design, fire/smoke dampers to be provided to all high velocity 

ductwork systems. 
.4 Electro-thermal links are not acceptable. 
.5 Smoke detectors by electrical. 
.6 Provide “front access” style fire/smoke dampers for all corridor or shaft wall applications 

to permit front access to actuator through grille. 

19. Control System DDC   

19.1 Scope 
.1 Provide a complete system of automatic controls compatible with existing central system. 
.2 Provide DDC control system. 
.3 Provide electronic control devices, components, wiring and materials. 
.4 Provide a complete set of operating and maintenance information to be included in the 

maintenance manuals for the owner. 
.5 Provide detailed control engineering of all systems based, but not limited to general 

sequences described. 

19.2 Quality Assurance 
.1 Provide complete system of automatic controls for mechanical systems supplied and 

installed by manufacturing firms specializing in this type of work. 
.2 At time of the Owners demonstration period: 

.1 Demonstrate and confirm that all systems are programmed and operating 
correctly. 

.2 Submit disks containing up to date back-up copies of all the programming in each 
controller. 

.3 Submit three (3) printed copies of the final programming that includes: all point 
definitions, weekly and annual schedule settings, controller setpoints and tuning 
parameters, and documented general control language programs. 

.3 At completion of installation, provide instructions for operating personnel and review of 
control logic. 
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.4 Provide for complete service of controls systems, including call backs, for one year 
running concurrent with guarantee. Make minimum of 4 complete inspections in addition 
to normal service calls to adjust controls with reports written and submitted to the Owner 
and Consultant. Include all parts and labour in service. 

.5 Check sensor calibration and control system operation prior to the first heating season 
and prior to the first cooling season. Following each visit submit: 
.1 Trends logs one week in duration with hourly samples for all analogue inputs 

connected to each controller. 
.2 Update printed and digital copies of any changes made to programs for any 

controller. 
.6 Provide control strategies for summer, winter, mid season, normal/emergency power and 

failure conditions. Verify strategies through testing and commissioning prior to 
substantial. 

19.3 Submittals 
.1 Provide damper shop drawings which include data such as arrangement, velocities, and 

static pressure drops for each system on shop drawings. 
.2 Provide shop drawings including complete operating data, system drawings, wiring 

diagrams, and written detailed operational description of sequences, description and 
engineering data on each control system component and written programming prior to 
loading into DDC system panels. 

.3 Provide control diagram for each system, framed and under glass for wall mounting in 
each mechanical room. 

.4 Include complete parts and repair manuals. 

.5 Provide "record" control drawings and schedules. 

.6 Provide points list for each control panel indicating inputs, outputs and interlocks. 

.7 Provide a written sequence of operation for each piece of equipment or system being 
controlled that does not require knowledge of DDC programming. Sequences shall be 
detailed control engineering enhancements of the general sequences provided and 
include all necessary description/logic to deal with summer/winter conditions as well as 
failure conditions. Provide a printing out of the complete data base, including program 
listings, inputs, outputs, controllers, virtual points, trend logs, alarm points, etc. Provide in 
an organized manner, separated for each panel. 
.1 Procedures for daily operation of the system. 
.2 Provide flow diagrams documenting the DDC controllers software interaction and 

logic. 
.8 At completion of work and prior to system demonstration, make detailed check of 

automatic control system and submit written report to the Consultant. 
.9 At the time of the Owners demonstration and instruction period, demonstrate and confirm 

that all systems are programmed and operating correctly. 
.1 Submit digital copies containing up to date copies of the programs in each 

controller. 
.2 Submit four (4) printed copies of the final programs that include all point 

definitions, weekly and annual schedule settings, controller setpoints and tuning 
parameters, and documented general control language programs. 

19.4 Electrical 
.1 Generally, this Sub-Contractor shall provide all wiring to all mechanical controls except in 

the case of line voltage devices which directly control single phase motors such as unit 
heaters, cabinet heaters, etc., or unless included in the Electrical Specifications and 
plans. 

.2 If devices other than those indicated in the electrical specifications or drawings are used 
to interlock equipment by directly switching line voltage, it shall be this Contractor's 
responsibility to wire these devices. 

.3 This Sub-Contractor's responsibility for connections of control to motor starters, unitary 
equipment, etc. shall be from terminal section with the MCC. 
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.4 All wiring, line or low voltage, shall be installed in conduit and shall be governed by the 
Electrical Specifications and all local governing codes. 

.5 All power supplies for controls are this Contractor's responsibility unless otherwise 
specified in the Electrical Specifications. 

.6 Wiring of hand-off-auto switches on magnetic starters shall be such that the hand position 
shall by-pass controls which are used to automatically start and stop that particular piece 
of equipment with the exception of safety controls such as freeze stats. Interlocks shall 
not be permitted in the hand position if unsafe or unacceptable conditions can be created. 

.7 For interface requirements with Division 16 monitoring systems see Division 16, Section 
16728. 

19.5 Related Work 
.1 By Electrical Contractor 

.1 Mounting and wiring thermostats controlling single phase motors. Wiring of 
aquastats and timers controlling single phase motors. 

.2 120v/15a service for (electrical control panels) (DDC panels) in each mechanical 
room and at select locations as indicated on the Drawings. 

.3 Splitter box at electrical breaker panel for each DDC controlled single phase 
motor. 

.2 By Mechanical Contractor - Mounting of all in-line piping devices (wells, valves, pressure 
switches, orifices, etc.). Mounting of aquastats. 

.3 By Sheet Metal Contractor - mounting of dampers, baffling in mixed air plenum to Control 
Contractors requirements, access doors for duct or unit mounted controls. 

.4 By Balancing Contractor, balancing of air and water systems including positioning and 
marking minimum damper position for outdoor air dampers and minimum and maximum 
position for terminal boxes. 

19.6 Products 

19.7 General 
.1 Provide control system consisting of thermostats, control valves, dampers, operators, 

indicating devices, interface equipment and other apparatus required to operate 
mechanical system and to perform functions specified. Provide pressure gauges to 
indicate main and reduced air pressure with isolation valves. 

.2 Provide the necessary component to connect factory supplied controls with certain 
equipment where such controls are specified. 

.3 All components shall be labelled according to as-built control drawings. 

19.8 Piping Wells 
.1 Piping wells shall be provided for all temperature sensors, shall contain heat conductive 

compound and be installed with end of well projected against but parallel with flow. 
Sensing elements shall be fastened into well with fittings designed for the purpose. 

.2 Well material shall be stainless steel. All wells shall be screwed and shall be installed in 
such a manner to allow the sensing element to be truly indicative of the medium 
temperature. 

19.9 Fire Alarm Interlock 
.1 The Control Contractor shall wire all fan starters to smoke control relays provided by 

Division 16, to shut-down and/or override fan operation. 
.2 The Electrical Sub-Contractor will supply and install the necessary smoke detectors in the 

return and supply air of the units and provide multi-pole relays in the associated motor 
control centre terminal box for connection to the associate fan control circuits by the 
Control Sub-Contractor. 

.3 The wiring between the smoke detector and the multi-pole relays shall be supplied and 
installed by the Electrical Sub-Contractor. 

.4 The Sheet Metal Sub-Contractor shall provide duct access panels as required for the 
smoke detectors. 
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19.10 Electronic Control Devices 
.1 The following are minimum requirements. Where application requires greater quality of 

characteristics to meet the condition of the application, these shall be supplied as if 
specified. 

.2 Temperature Sensors 
.1 Provide one of the following RTD sensor types throughout. Sensor/transmitters 

shall have an end to end accuracy of a minimum of +1/2 °C. 
• 3000 OHM at 25°C silicon thermistor. PTC (positive temperature 

coefficient of .75%/°C. 
• 1000 ohm at 0°C (+/- 0.2%) thin film platinum with coefficient of resistivity 

of 0.000385 ohms/ohm/°C. 
• 100 ohm at 0°C (+/- 0.2 ohm) platinum with coefficient of resistivity of 

0.00385 ohms/ohm/°C. 
.2 All sensors provided shall be constructed as follows: 

• Integral anchored lead wires. 
• Water-proof sensor to sheath seal (for outdoor and well mounted 

sensors only). 
• Strain minimizing construction. 

.3 Provide general purpose duct mount RTD elements as follows: 
• Copper sheathed construction 
• Standard conduit box termination, complete with screw terminal 

connector block. 
• Length to extend, at minimum, one-third of the distance across the duct. 

.4 Provide, spring-loaded, thermowell mount elements as follows: 
• Stainless steel sheath. 
• Spring loaded construction complete with compression fitting for 20 mm 

or 12 mm NPT well mounting as applicable. 
• Length as suitable for the application. 

.5 Provide shrouded outside air RTD elements as follows: 
• Complete with non-corroding outdoor shield designed to minimize the 

effect of solar heating on the RTD element. 
• Threaded fittings for mating to 12 mm conduit or as applicable. 
• Total probe length of 50 mm. 
• Stainless steel sheath. 

.6 Provide room temperature RTD elements with wall mounted protective enclosure 
for room mounted units. 

.3 Temperature Transmitters 
.1 If applicable to the supplied controls, provide RTD temperature transmitters 

having the following minimum specifications: 
• Input circuit to accept 3-lead resistance detectors. 
• Operating temperature range of -5°C to +50°C  (23°F to 122° F) with 5% 

to 90% RH (non-condensing). 
• Maximum current to RTD sensor not to exceed manufacturer's 

suggested rating. 
• Integral, accessible zero and span adjustments. 
• Shock and vibration protection as necessary. 
• input and output open circuit and short circuit protection. 
• "Two-wire" RTD-to-transmitter installations require the transmitter to be 

immediately adjacent to the RTD head. Otherwise a 3-wire with 
compensation installation shall be used. 

.2 If transmitters are not used, the BMS must be adjustable for lead resistance and 
must have the characteristic wire the sensor used programmed into memory. 

.4 Current Transformers and Relays 
Provide current transformers and relays to indicate motor status as follows: 
.1 The output relay contacts shall be SPDT. 
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.2 The output relay shall have "trip" adjustment, provided by an accessible field 
adjustment means, over 1 - 100% of range. 

.3 Deadband adjustment to, at maximum, 10% of range. 

.4 Current transformer and relay shall have over- current and over-voltage 
protection as applicable. 

.5 Shock and vibration protection as necessary. 

.6 Analogue output current transformer may be used with a BMS such that trip 
adjustments are set at the BMS. 

19.11 Status 
.1 Status shall be indicated to the BMS as required by this section by the following means. 
.2 Fractional horsepower fans and pumps shall use auxiliary contacts on starters. 
.3 Use current sensing relays of size to match motor being monitored, calibrated to indicate 

no flow or belt failure of pumps, fans, etc. 

19.12 Wiring 
.1 Wiring for AI, A0 and DI points shall be twisted shielded pair, #18 minimum to 250 m. D0 

wiring shall be #14 minimum and larger to suit voltage, current, and electrical code with 
8A maximum. Provide relays if load is being controlled (not starter). No splices are 
permitted in these wires. All this wiring to be run in electrical conduit or equivalent. 

.2 D0's will not be run with AI's, DI's and A0's. AI's, DI's and trunk may be run in a common 
conduit if required. Line voltage will not be run with signal or trunk wiring. 

.3 All analogue inputs and outputs and digital inputs will be grounded at the DDC panel and 
prevented from grounding at the terminal end. 

.4 Use 1 m of flexible conduit for all connections to vibrating equipment. Use liquid tight flex 
cable and connections where required. 

.5 Communications trunk shall be #18 twisted shielded pair with no splices and the shield 
connected to the ground screw at each DDC panel communications board. 

19.13 Execution 

19.14 General 
.1 Check and verify location of thermostats and other exposed control sensors with plans 

and room details before installation. Locate thermostats 1.5 m (5 feet)above floor. 
.2 Install damper motors on outside of ducts. Do not locate in outside air stream. 
.3 The installation shall conform to each manufacturers recommended procedures and to all 

applicable codes, statutes and ordinances. 
.4 All equipment installed shall be mechanically stable and, as necessary, fixed to wall or 

floor. Anti-vibration mounts to be provided, if required, for the proper isolation of the 
equipment. 

.5 Equipment shall be installed so as to allow for easy maintenance access. Equipment 
shall be installed such that it does not interfere in any way with access to adjacent 
equipment and personnel traffic in the surrounding space. 

.6 Equipment shall be installed in locations providing adequate ambient conditions for its 
specified functioning, allowing for adequate ventilation and with no condensate traps. 

.7 Permanently identify each wire, cable, conduit and tube at each termination. 

.8 Wiring and tubing shall be identified at each DDC panel by termination number. Wiring 
and tubing shall be identified at terminal device by termination and DDC panel numbers. 

.9 All transmitters, interfaces, terminations and control relays, etc. shall be mounted in field 
cabinets that may be locked. 

.10 Freeze protection devices shall be hard wired and, where appropriate, also wired to 
alarm system. 

.11 Complete work as described in Section 15057, Indoor air Quality. 

19.15 Installation of Sensors 
.1 Sensors provided shall be installed in accordance with the Manufacturer's prescribed 

procedures. 
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.2 Sensors shall be rigidly mounted and mountings shall be adequate for the environment 
within which the sensor operates. 

.3 Averaging type RTD's shall be used wherever mixed air or stratified temperature is to be 
monitored. Averaging type RTD's shall be installed in a serpentine configuration with 
adequate provision for the mechanical protection of the sensor and such that it is 
supported as required along its entire length. 

.4 Duct type RTD's shall be used for the monitoring of all uniform air temperature. Length 
shall be such that the sensing element is installed to less than one third of the duct width 
or duct diameter from the duct wall. 

.5 Differential pressure switches shall not reference ambient air pressure at one port but 
shall measure the true differential pressure across the fan or pump. Reference ports for 
monitored fans shall be close as is reasonably possible to the equipment inlet and 
discharge. 

19.16 Point Summary 
.1 The following matrix summary is intended to supplement the sequence of operation. The 

functions required shall be as indicated in the software specifications, the sequence of 
operation, and the data and control summary. 

.2 The "connected points" section of the summary indicated those input points connected to 
the system for data acquisition and those output points for actuation of controlled 
devices. It is the intent of this specification that all control logic and sequences be 
accomplished via software within the digital computer. Proposed system requiring 
additional external (to the computer) hardware to perform the specified sequence will not 
be acceptable. 

.3 Points noted to be "floating alarm" shall have their alarm limits specified as a plus or 
minus deviation from the respective DDC setpoint (which in most cases is dynamic). 

19.17 Commissioning 
.1 Upon completion of the installation of the controls system and the calibration of all 

sensors, this Sub-Contractor shall carry out all required testing, debugging, and revision 
of operations to suit the intent of the Sequence of Operation to the review of the 
Consultant. 

.2 Provide a calibrated test thermometer for the commissioning period. Provide 2 - 2-way 
portable radios for the commissioning period. 

.3 Fully test and debug all sequences prior to demonstration to the Consultant and prior to 
the demonstration of the Owner. 

.4 Provide control strategies for summer, winter, mid season, normal/emergency power and 
failure conditions. Verify strategies through testing and commissioning prior to 
substantial. 

.5 Test and prove all smoke control dampers, with a test sheet showing each damper 
operation and response time. 

19.18 Alarm System 
.1 Provide alarm panel with individual indication, horn, silencing and acknowledge switch 

and test switch. The test switch shall ring the alarm and illuminate the pilot lights. At any 
alarm condition indication light will come on and alarm will sound. Depressing the 
acknowledge button will silence the audible alarm but the pilot light will remain lighted 
until the condition has been corrected. Should second or any number of alarm conditions 
occur before the preceding one has been corrected, the aforementioned sequence will 
repeat for each point in alarm. 

.2 Provide remote panels in locations shown with indication activated by any alarm, 
silencing and acknowledge switch and test switch. Interlock silencing and acknowledge 
switch. 

.3 Provide duplicate panels in locations where shown to serve functions of primary panel. 
Interlock silencing and acknowledge switch. 

.4 Provide an additional set of contacts suitable for connecting alarm panel and signaling 
outside independent alarm monitoring company. 
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19.19 Points List 
.1 Point Type Acronyms 

.1 Provide DDC points as described in the attached points list.  The various 
input/output point acronyms referred to in the points list are described below. 

.2 Digital Inputs (DI) 
.1 PR – Differential Pressure Switch 
.2 RC – Relay Contract 

.3 Digital Outputs (DO) 
.1 CR – Control Relay 

.4 Analog Input (AI) 
.1 TO - Temperature Sensor  - Outdoor air 
.2 TP - Temperature Sensor – Duct Probe 
.3 TA – Temperature Sensor – Duct Averaging 
.4 RS – Temperature Sensor – Room 
.5 CS – Current Sensor 

.5 Analog Outputs (A0) 
.1 10 – 4-20 mA Output 

 
 

POINTS LIST FOR HOT WATER REHEAT COILS (typical) 
Item Quantity DI DO Device 

Type 
AI AO Device 

Type 
ALRM Hi 

Limit 
Lo 

Limit 
Room Temp. See 

Dwgs 
   RS    X X 

Supply Air Duct Temp. 
Sensor 

1    TP      

Heating Control Valve See 
Dwgs 

    CR  *   

 
 

19.20 Controls Sequence of Operation 
.1 Space Temperature Control - Heating 

.1 DDC sensor to control heating coil.  Open and close control valve to suit space 
temperature. 

 
END OF SECTION 
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	.7 Verify field measurements and affected adjacent Work are co-ordinated.
	.8 Contractor's responsibility for errors and omissions in submission is not relieved by Consultant's review of submittals.
	.9 Contractor's responsibility for deviations in submission from requirements of Contract Documents is not relieved by Consultant review.
	.10 Keep one reviewed copy of each submission on site.

	1.2 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Product Data / Shop Drawings

	1.3 QUALITY ASSURANCE
	.1 Mock�Ups:
	.2 Photographs: Digital Format
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	01 35 00 - DELEGATED DESIGN
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.2 Related Requirements:

	1.2 QUALITY ASSURANCE
	.1 Letter Of Commitment:
	.2 Letter Of Compliance:

	1.3 DELEGATED DESIGN
	.1 Performance and Design Criteria:

	1.4 IMPLEMENTATION
	.1 Include summary of Work described in technical Specification Section as a part of the required Letter of Commitment.
	.2 Prepare required submittals and present to Consultant within sufficient time to allow for Consultant’s detailed review and acceptance.



	01 35 29 - HEALTH AND SAFETY REQUIREMENTS
	Part 1 General
	1.1 REFERENCES
	.1 Reference Standards:

	1.2 ACTIVE SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Make submittals in accordance with Section 01 33 00 � Submittal Procedures.
	.2 Submit site�specific Health and Safety Plan: Within 7 days after date of Notice to Proceed and prior to commencement of Work. Health and Safety Plan must include:
	.3 Submit 2 copies of Contractor's authorized representative's Work site health and safety inspection reports to Consultant and authority having jurisdiction, weekly.
	.4 Submit copies of reports or directions issued by Federal and Provincial health and safety inspectors.
	.5 Submit copies of incident and accident reports.
	.6 Submit WHMIS SDS - Safety Data Sheets.
	.7 Consultant will review Contractor's site�specific Health and Safety Plan and provide comments to Contractor within 7 days after receipt of plan. Revise plan as appropriate and resubmit plan to Consultant within 7 days after receipt of comments from Consultant.
	.8 Consultant's review of Contractor's final Health and Safety plan should not be construed as approval and does not reduce the Contractor's overall responsibility for construction Health and Safety.
	.9 Medical Surveillance: where prescribed by legislation, regulation or safety program, submit certification of medical surveillance for site personnel prior to commencement of Work, and submit additional certifications for any new site personnel to Consultant.
	.10 On�site Contingency and Emergency Response Plan: address standard operating procedures to be implemented during emergency situations.

	1.3 FILING OF NOTICE
	.1 File Notice of Project with Provincial authorities prior to beginning of Work.

	1.4 SAFETY REQUIREMENTS
	.1 Contractor shall verify that emergency procedures including appropriate First Aid facilities and First Aid personnel are in place at the Work Site.
	.2 Contractor shall also have access to the Owner’s First Aid Facilities. Conditions for use will be reviewed at the Project Start�up Meeting.
	.3 Contractor shall employ a full time, on�site Construction Safety Officer (CSO) who is responsible for the following:
	.4 Maintain on site sufficient quantities of PPE, including but not limited to: hard hats, safety glasses, hearing protection and other items of clothing or special equipment as necessary to verify that visitors to the site, the Consultant and the Owner’s representative are adequately protected.
	.5 Provide training and instruction to occupants of adjacent buildings being added to or renovated, and forming a part of the Work of this Contract, about the dangers involved with entering the Work site prior to working on site:
	.6 Verify that all Contractor’s employees, Subcontractors, Sub�Subcontractors, Suppliers and others working on the site, meet clothing requirements in accordance with OH & S requirements.
	.7 Coordinate and follow guidelines provided by the National, Provincial, and Municipal authorities regarding COVID 19 Work safe procedures.

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

	1.6 REGULATORY REQUIREMENTS
	.1 Do Work in accordance with Section 01 41 00 � Regulatory Requirements.

	1.7 GENERAL REQUIREMENTS
	.1 Develop written site�specific Health and Safety Plan based on hazard assessment prior to beginning site Work and continue to implement, maintain, and enforce plan until final demobilization from site. Health and Safety Plan must address Project Specifications.
	.2 Consultant may respond in writing, where deficiencies or concerns are noted and may request re�submission with correction of deficiencies or concerns.

	1.8 RESPONSIBILITY
	.1 Be responsible for health and safety of persons on site, safety of property on site and for protection of persons adjacent to site and environment to extent that they may be affected by conduct of Work.
	.2 Comply with and enforce compliance by employees with safety requirements of Contract Documents, applicable federal, provincial, territorial and local statutes, regulations, and ordinances, and with site�specific Health and Safety Plan.

	1.9 COMPLIANCE REQUIREMENTS
	.1 Comply with BC Worksafe and Occupational Health and Safety Regulation of British Columbia.

	1.10 UNFORSEEN HAZARDS
	.1 When unforeseen or peculiar safety�related factor, hazard, or condition occur during performance of Work, follow procedures in place for Employee's Right to Refuse Work in accordance with Acts and Regulations of Province having jurisdiction and advise Consultant verbally and in writing.

	1.11 PRIME CONTRACTOR
	.1 Responsibility for Work Site Safety � This Contractor Is "Prime Contractor":

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

	1.13 CORRECTION OF NON�COMPLIANCE
	.1 Immediately address health and safety non�compliance issues identified by authority having jurisdiction or by Consultant.
	.2 Provide Consultant with written report of action taken to correct non�compliance of health and safety issues identified.
	.3 Consultant may stop Work if non�compliance of health and safety regulations is not corrected.

	1.14 BLASTING
	.1 Blasting or other use of explosives is not permitted without prior receipt of written instruction by Authority Having Jurisdiction.

	1.15 POWDER ACTUATED DEVICES
	.1 Use powder actuated devices only after receipt of written permission from Authority Having Jurisdiction.

	1.16 WORK STOPPAGE
	.1 Give precedence to safety and health of public and site personnel and protection of environment over cost and schedule considerations for Work.
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	01 41 00 - REGULATORY REQUIREMENTS
	Part 1 General
	1.1 SUMMARY
	.1 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:
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	01 42 19 - REFERENCE STANDARDSr
	Part 1 General
	1.1 SUMMARY
	.1 All references to codes, standards and standard Specifications referred to in these Specifications or used on Drawings shall mean and intend to be the currently adopted edition, amendment and revision of such reference standards in effect at the time of Bid closing.
	.2 In the event that the most current version of a code, standard or standard Specification differs from the version indicated in these Specifications:
	.3 Referenced standards and code requirements shall be considered minimum requirements only. The Specifications may indicate additional requirements in excess of those established by referenced codes and standards.
	.4 Applicable portions of Standards used that are not in conflict with the Contract Documents are hereby made a part of the Specifications.
	.5 Modifications or exceptions to Standards shall be considered as amendments, and unmodified portions shall remain in full effect.
	.6 In cases of discrepancies between the Specifications and Standards, the requirements of the Specification shall govern.
	.7 In cases of discrepancies between Codes and the Specifications, the Code requirements shall govern.
	.8 Where references to Codes or Standards are used in these Specifications, the Subcontractors must familiarize themselves with the applicable portions and shall be governed by the requirements affecting the Project.
	.9 The Subcontractor shall provide an affidavit, when requested by the Contractor and/or the Consultant, from manufacturers certifying that materials or Products delivered to the Project meet the requirements specified. Such certifications, however, shall not relieve the Subcontractors from the responsibility of complying with any added requirements specified in the Contract Documents.

	1.2 STANDARDS EQUIVALENCY
	1. Documents were prepared in the United States of America and in Canada. Reference standards used to establish performance requirements listed in the technical Specifications for Work of the Project were prepared using mixed reference standards from the United States and Canada, whereby Canadian will take precedence.
	.2 Materials, assemblies or systems that are tested in the United States using reference standards acceptable to Standards Council of Canada, with no equivalent Canadian reference standards are acceptable for use in Work of the Project using manufacturers’ standard Product data and testing meeting the listed reference standards.
	.3 Provide materials, assemblies or systems meeting Canadian reference standards acceptable to Standards Council of Canada where manufacturers conduct testing concurrently with reference standards published in the United States; and that are different than Canadian reference standards.
	.4 Submit Product data indicating Canadian equivalent performance to specified United States reference standards as follows:

	1.3 STANDARDS ORGANIZATIONS
	1. The following list of standards organizations indicate the most common standards that may be referenced within the technical Specifications:
	.2 The following limitations on marks issued by standards organizations will apply to the standards issued by the organizations listed in above:

	1.4 ABBREVIATIONS
	1. Additional Technical Societies, Associations, or Standards may be referenced in these Specifications in addition to the following abbreviations:


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	01 45 00 - QUALITY CONTROLr
	Part 1 General
	1.1 REFERENCES
	.1 Reference Standards:

	1.2 INSPECTION/FIELD REVIEW
	.1 Refer to Construction Contract.
	.2 Allow Consultant access to Work. If part of Work is in preparation at locations other than Place of Work, allow access to such Work whenever it is in progress.
	.3 Give minimum 8 days notice requesting inspection if Work is designated for special tests, inspections or approvals by Consultant instructions, or law of Place of Work.
	.4 If Contractor covers or permits to be covered Work that has been designated for special tests, inspections or approvals before such is made, uncover such Work, have inspections or tests satisfactorily completed and make good such Work.
	.5 Consultant will order part of Work to be examined if Work is suspected to be not in accordance with Contract Documents. If, upon examination such work is found not in accordance with Contract Documents, correct such Work and pay cost of examination and correction. If such Work is found in accordance with Contract Documents, Owner shall pay cost of examination and replacement.

	1.3 INDEPENDENT INSPECTION AGENCIES
	.1 Third Party Independent Inspection/Testing Agencies will be engaged by Contractor for purpose of inspecting and/or testing portions of Work. Cost of such services will be borne by Contractor.
	.2 Where individual sections specifically indicate that certain inspections, tests and other quality control services are the Owner’s responsibility, the Owner will employ and pay a qualified independent inspection/testing agency to perform those services. Costs for these services are not to be included in the Contract Sum.
	.3 Contractor shall provide inspections, tests and other quality control services, unless otherwise indicated as the responsibility of the Owner, specified in the Contract Documents and required by the authorities having jurisdiction. Employ and pay for a qualified independent inspection/testing agency to perform quality control services. Costs for these services are to be included in the Contract Sum.
	.4 Provide notification to the Owner five Working Days prior to requiring Owner employed inspections or tests. The Owner will arrange for the inspection or testing agency to complete quality control services as required by Specification sections. Owner will provide 48 hour notice to the Contractor of dates inspections and tests are to be completed.
	.5 The Owner shall provide the Contractor a list of Owner employed inspection and testing agencies. The Contractor will arrange inspections and testing directly with independent agencies as required to conform to the construction schedule. Contractor will provide 48 hour notice to the Owner of dates inspections and tests are to be completed.
	.6 Provide equipment required for executing inspection and testing by appointed agencies.
	.7 Employment of inspection/testing agencies does not relax responsibility to perform Work in accordance with Contract Documents.
	.8 If defects are revealed during inspection or testing, appointed agency will request additional inspection or testing to ascertain full degree of defect. Correct defect and irregularities as advised by Consultant at no cost to Owner. Pay costs for retesting and reinspection.

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

	1.5 PROCEDURES
	.1 Notify appropriate agency in advance of requirement for tests, in order that attendance arrangements can be made.
	.2 Submit samples or materials required for testing, as specifically requested in Specifications. Submit with reasonable promptness and in orderly sequence to not cause delays in Work.
	.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide sufficient space to store and cure test samples.

	1.6 REJECTED WORK
	.1 Refer to Construction Contract.
	.2 Remove defective Work, whether result of poor workmanship, use of defective Products or damage and whether incorporated in Work or not, which has been rejected by Consultant as failing to conform to Contract Documents. Replace or re�execute in accordance with Contract Documents.
	.3 Make good Other Contractor's Work damaged by such removals or replacements promptly.
	.4 If in opinion of Consultant it is not expedient to correct defective Work or Work not performed in accordance with Contract Documents, Owner will deduct from Contract Price difference in value between Work performed and that called for by Contract Documents, amount of which will be determined by Consultant.

	1.7 REPORTS
	.1 Submit electronic copies of inspection and test reports to Consultant.
	.2 Provide copies to Subcontractor of Work being inspected or tested and manufacturer or fabricator of material being inspected or tested.

	1.8 TESTS AND MIX DESIGNS
	.1 Furnish test results and mix designs as requested.
	.2 Cost of tests and mix designs beyond those called for in Contract Documents or beyond those required by law of Place of Work will be appraised by Consultant and may be authorized as recoverable.

	1.9 MOCK�UPS
	.1 Prepare mock�ups for Work specifically requested in Specifications. Include for Work of Sections required to provide mock�ups.
	.2 Construct in locations acceptable to Consultant or as specified in specific Section.
	.3 Prepare mock�ups for Consultant's review with reasonable promptness and in orderly sequence, to not cause delays in Work.
	.4 Failure to prepare mock�ups in ample time is not considered sufficient reason for extension of Contract Time and no claim for extension by reason of such default will be allowed.
	.5 If requested, Consultant will assist in preparing schedule fixing dates for preparation.
	.6 Specification section identifies whether mock�up may remain as part of Work or if it is to be removed and when.

	1.10 MILL TESTS
	.1 Submit mill test certificates as requested or required of Specification Sections.

	1.11 EQUIPMENT AND SYSTEMS
	.1 Submit adjustment and balancing reports for mechanical, electrical and building equipment systems.
	.2 Submit integrated systems testing reports and verification letter to confirm integrated systems testing for fire protection and life safety systems has been successfully completed in accordance with ULC-1001.
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	01 47 18 - INDOOR AIR QUALITY, CONSTRUCTION
	Part 1 General
	1.1 ReferenceS
	.1 Reference Standards:

	1.2 CONSTRUCTION INDOOR AIR QUALITY MANAGEMENT PLAN
	.1 The intent of this plan is to prevent construction and future indoor air quality problems that may result from construction affecting the comfort and well being of construction workers and building occupants.
	.2 The provision of the Construction Indoor Air Quality Management Plan or IAQ Management Plan is the responsibility of the Contractor.
	.3 Provide a fully developed IAQ Management Plan implemented through construction and pre-occupancy of the building including the following activities:
	.4 Provide the following submittals to the requirements of Section 01 33 00 - Submittal Procedures:
	.5 Provide the following close out submittals to the requirements of Section 01 78 00 - Closeout Submittals:
	.6 Provide the following activities specified to meet or exceed the recommended Design Approaches in SMACNA 008 (Chapter 3) during all construction activities. These design approaches shall be applicable for all buildings regardless of whether it is a new construction or renovation:
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	01 51 00 - TEMPORARY UTILITIES
	Part 1 General
	1.1 REFERENCES
	.1 Reference Standards:

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

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

	1.4 WATER SUPPLY
	.1 Provide continuous supply of potable water for construction use.
	.2 Arrange for connection with appropriate utility company and pay costs for installation, maintenance and removal.
	.3 Pay for utility charges at prevailing rates.

	1.5 TEMPORARY HEATING AND VENTILATION
	.1 Refer to Section 01 47 18 - Indoor Air Quality, Construction and follow requirements for implementation of Indoor Air Quality Management Plan.
	.2 Provide temporary heating required during construction period, including attendance, maintenance and fuel.
	.3 Construction heaters used inside building must be vented to outside or be flameless type. Solid fuel salamanders are not permitted.
	.4 Provide temporary heat and ventilation in enclosed areas as required to:
	.5 Maintain temperatures of minimum 10 degrees Celsius in areas where construction is in progress.
	.6 Ventilating:
	.7 Permanent heating system of building, to be used when available. Be responsible for damage to heating system if use is permitted.
	.8 On completion of Work for which permanent heating system is used, replace filters. Thoroughly clean permanent equipment used during construction.
	.9 Pay costs for maintaining temporary heat, when using permanent heating system. Owner will pay utility charges when temporary heat source is existing building equipment.
	.10 Maintain strict supervision of operation of temporary heating and ventilating equipment to:
	.11 Be responsible for damage to Work due to failure in providing adequate heat and protection during construction.

	1.6 TEMPORARY POWER AND LIGHT
	.1 Owner will pay for temporary power during construction for temporary lighting and operating of power tools, to a maximum supply of 230 volts 30 amps.
	.2 Temporary power for electric cranes and other equipment requiring in excess of above is responsibility of Contractor.
	.3 Provide and maintain temporary lighting throughout Project. Ensure level of illumination on all floors and stairs is not less than 162 lx.
	.4 Electrical power and lighting systems installed under this Contract may be used for construction requirements only with prior approval of Consultant provided that guarantees are not affected. Make good damage to electrical system caused by use under this Contract. Replace lamps which have been used for more than 3 months.

	1.7 TEMPORARY COMMUNICATION FACILITIES
	.1 Provide and pay for temporary telephone and data hook up, lines and equipment necessary for own use.

	1.8 FIRE PROTECTION
	.1 Provide and maintain temporary fire protection equipment during performance of Work required by insurance companies having jurisdiction and governing codes, regulations and bylaws.
	.2 Burning rubbish and construction waste materials is not permitted on site.
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	01 52 00 - CONSTRUCTION FACILITIES
	Part 1 General
	1.1 REFERENCES
	.1 Reference Standards:

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

	1.3 INSTALLATION AND REMOVAL
	.1 Prepare site plan indicating proposed location and dimensions of area to be fenced and used by Contractor, number of trailers to be used, avenues of ingress/egress to fenced area and details of fence installation.
	.2 Indicate use of supplemental or other staging area.
	.3 Provide construction facilities in order to execute Work expeditiously.
	.4 Remove from site all such Work after use.

	1.4 SCAFFOLDING
	.1 Scaffolding in accordance with CSA-S269.2.
	.2 Provide and maintain scaffolding, ramps, ladders, swing staging, platforms and temporary stairs.

	1.5 HOISTING
	.1 Provide, operate and maintain hoists cranes required for moving of workers, materials and equipment. Make financial arrangements with Subcontractors for their use of hoists.
	.2 Hoists cranes to be operated by qualified operator.

	1.6 ELEVATORS
	.1 Designated existing elevators to be used by construction personnel and transporting of materials. Co�ordinate use with Owner.
	.2 Provide protective coverings for finish surfaces of cars and entrances.

	1.7 SITE STORAGE/LOADING
	.1 Confine Work and operations of the Work by Contract Documents. Do not unreasonably encumber premises with Products.
	.2 Do not load or permit to load any part of Work with weight or force that will endanger Work.

	1.8 CONSTRUCTION PARKING
	.1 Parking will be permitted on site provided it does not disrupt performance of Work.
	.2 Provide and maintain adequate access to Project site.

	1.9 SECURITY
	.1 Provide and pay for responsible security personnel to guard site and contents of site after working hours and during holidays.
	.2 Provide fencing and additional security as deemed necessary.

	1.10 OFFICES
	.1 Provide office heated to 22 degrees C, lighted 750 lx and ventilated, of sufficient size to accommodate site meetings and furnished with Drawing laydown table.
	.2 Provide marked and fully stocked first�aid case in a readily available location.
	.3 Subcontractors to provide their own offices as necessary. Direct location of these offices.

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

	1.12 SANITARY FACILITIES
	.1 Provide sanitary facilities for Work force in accordance with governing regulations and ordinances.
	.2 Post notices and take precautions as required by local health authorities. Keep area and premises in sanitary condition.

	1.13 CONSTRUCTION SIGNAGE
	.1 Provide and erect Project sign, within three weeks of signing Contract, in a location designated by Consultant.
	.2 No other signs or advertisements, other than warning signs, are permitted on site.
	.3 Locate Project identification sign as directed by Consultant and construct as follows:
	.4 Maintain approved signs and notices in good condition for duration of Project, and dispose of off site on completion of Project or earlier if directed by Consultant.

	1.14 PROTECTION AND MAINTENANCE OF TRAFFIC
	.1 Provide access and temporary relocated roads as necessary to maintain traffic.
	.2 Maintain and protect traffic on affected roads during construction period except as otherwise specifically directed by Consultant.
	.3 Provide measures for protection and diversion of traffic, including provision of watch-persons and flag-persons, erection of barricades, placing of lights around and in front of equipment and Work, and erection and maintenance of adequate warning, danger, and direction signs
	.4 Protect travelling public from damage to person and property.
	.5 Contractor's traffic on roads selected for hauling material to and from site to interfere as little as possible with public traffic.
	.6 Verify adequacy of existing roads and allowable load limit on these roads. Contractor: responsible for repair of damage to roads caused by construction operations.
	.7 Construct access and haul roads necessary.
	.8 Haul roads: constructed with suitable grades and widths; sharp curves, blind corners, and dangerous cross traffic shall be avoided.
	.9 Provide necessary lighting, signs, barricades, and distinctive markings for safe movement of traffic.
	.10 Dust control: adequate to ensure safe operation at all times.
	.11 Location, grade, width, and alignment of construction and hauling roads: subject to approval by Consultant.
	.12 Lighting: to assure full and clear visibility for full width of haul road and Work areas during night Work operations.
	.13 Provide snow removal during period of Work.
	.14 Remove, upon completion of Work, haul roads designated by Consultant.

	1.15 CLEAN-UP
	.1 Remove construction debris, waste materials, packaging material from Work site daily.
	.2 Clean dirt or mud tracked onto paved or surfaced roadways.
	.3 Store materials resulting from demolition activities that are salvageable.
	.4 Stack stored new or salvaged material not in construction facilities.
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	01 56 00 - TEMPORARY BARRIERS AND ENCLOSURES
	Part 1 General
	1.1 INSTALLATION AND REMOVAL
	.1 Provide temporary controls in order to execute Work expeditiously.
	.2 Remove from site all such Work after use.

	1.2 HOARDING
	.1 Erect temporary site enclosure using purpose made, prefabricated interlocking metal fence panels 2.1 m high.
	.2 Provide barriers around trees and plants designated to remain. Protect from damage by equipment and construction procedures.

	1.3 GUARD RAILS AND BARRICADES
	.1 Provide secure, rigid guard rails and barricades around open stair wells and open edges of floors.
	.2 Provide as required by governing authorities.

	1.4 DUST TIGHT SCREENS
	.1 Provide dust tight screens or insulated partitions to localize dust generating activities, and for protection of workers, finished areas of Work and public.
	.2 Maintain and relocate protection until such Work is complete.

	1.5 ACCESS TO SITE
	.1 Provide and maintain access roads, sidewalk crossings, ramps and construction runways as may be required for access to Work.

	1.6 PUBLIC TRAFFIC FLOW
	.1 Provide and maintain competent signal flag operators, traffic signals, barricades and flares, lights, or lanterns as required to perform Work and protect public.

	1.7 FIRE ROUTES
	.1 Maintain access to property including overhead clearances for use by emergency response vehicles.

	1.8 PROTECTION FOR OFF�SITE AND PUBLIC PROPERTY
	.1 Protect surrounding private and public property from damage during performance of Work.
	.2 Be responsible for damage incurred.

	1.9 PROTECTION OF BUILDING FINISHES
	.1 Provide protection for finished and partially finished building finishes and equipment during performance of Work.
	.2 Provide necessary screens, covers, and hoardings.
	.3 Do not leave air/vapour barriers or insulation exposed for more than they are intended as per manufacturer’s instructions.
	.4 Confirm with Consultant locations and installation schedule 3 days prior to installation.
	.5 Be responsible for damage incurred due to lack of or improper protection.

	1.10 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Waste Management and Disposal.
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	01 61 00 - COMMON PRODUCT REQUIREMENTS
	Part 1 General
	1.1 REFERENCES
	.1 Within text of each Specifications Section, reference may be made to reference standards.
	.2 Conform to these reference standards, in whole or in part as specifically requested in Specifications.
	.3 If there is question as to whether Products or systems are in conformance with applicable standards, Consultant reserves right to have such Products or systems tested to prove or disprove conformance.
	.4 Cost for such testing will be borne by Owner in event of conformance with Contract Documents or by Contractor in event of non�conformance.

	1.2 QUALITY ASSURANCE
	.1 Refer to Construction Contract.
	.2 Products, materials, equipment and articles incorporated in Work shall be new, not damaged or defective, and of best quality for purpose intended. If requested, furnish evidence as to type, source and quality of Products provided.
	.3 Procurement policy is to acquire, in cost effective manner, items containing highest percentage of recycled and recovered materials practicable consistent with maintaining satisfactory levels of competition.  Make reasonable efforts to use recycled and recovered materials and in otherwise utilizing recycled and recovered materials in execution of Work.
	.4 Defective Products, whenever identified prior to completion of Work, will be rejected, regardless of previous inspections. Inspection does not relieve responsibility, but is precaution against oversight or error. Remove and replace defective Products at own expense and be responsible for delays and expenses caused by rejection.
	.5 Should disputes arise as to quality or fitness of Products, decision rests strictly with Consultant based upon requirements of Contract Documents.
	.6 Unless otherwise indicated in Specifications, maintain uniformity of manufacture for any particular or like item throughout building.
	.7 Permanent labels, trademarks and nameplates on Products are not acceptable in prominent locations, except where required for operating instructions, or when located in mechanical or electrical rooms.

	1.3 AVAILABILITY
	.1 Immediately upon signing Contract, review Product delivery requirements and anticipate foreseeable supply delays for items. If delays in supply of Products are foreseeable, notify Consultant of such, in order that substitutions or other remedial action may be authorized in ample time to prevent delay in performance of Work.
	.2 In event of failure to notify Consultant at commencement of Work and should it subsequently appear that Work may be delayed for such reason, Consultant reserves right to substitute more readily available Products of similar character, at no increase in Contract Price or Contract Time.

	1.4 STORAGE, HANDLING AND PROTECTION
	.1 Handle and store Products in manner to prevent damage, adulteration, deterioration and soiling and in accordance with manufacturer's instructions when applicable.
	.2 Store packaged or bundled Products in original and undamaged condition with manufacturer's seal and labels intact. Do not remove from packaging or bundling until required in Work.
	.3 Store Products subject to damage from weather in weatherproof enclosures.
	.4 Store cementitious Products clear of earth or concrete floors, and away from walls.
	.5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand on wooden platforms and cover with waterproof tarpaulins during inclement weather.
	.6 Store sheet materials, lumber on flat, solid supports and keep clear of ground. Slope to shed moisture.
	.7 Store and mix paints in heated and ventilated room. Remove oily rags and other combustible debris from site daily. Take every precaution necessary to prevent spontaneous combustion.
	.8 Remove and replace damaged Products at own expense and to satisfaction of Consultant.
	.9 Touch�up damaged factory finished surfaces to Consultant's satisfaction. Use touch�up materials to match original. Do not paint over name plates.

	1.5 TRANSPORTATION
	.1 Pay costs of transportation of Products required in performance of Work.

	1.6 MANUFACTURER'S INSTRUCTIONS
	.1 Unless otherwise indicated in Specifications, install or erect Products in accordance with manufacturer's instructions. Do not rely on labels or enclosures provided with Products. Obtain written instructions directly from manufacturers.
	.2 Notify Consultant in writing, of conflicts between Specifications and manufacturer's instructions.
	.3 Improper installation or erection of Products, due to failure in complying with these requirements, authorizes Consultant to require removal and re�installation at no increase in Contract Price or Contract Time.

	1.7 QUALITY OF WORK
	.1 Ensure Quality of Work is of highest standard, executed by workers experienced and skilled in respective duties for which they are employed. Immediately notify Consultant if required Work is such as to make it impractical to produce required results.
	.2 Do not employ anyone unskilled in their required duties. Consultant reserves right to require dismissal from site, workers deemed incompetent or careless.
	.3 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with Consultant, whose decision is final.

	1.8 CO�ORDINATION
	.1 Ensure co-operation of workers in laying out Work. Maintain efficient and continuous supervision.
	.2 Be responsible for coordination and placement of openings, sleeves and accessories.

	1.9 CONCEALMENT
	.1 In finished areas conceal pipes, ducts and wiring in floors, walls and ceilings, except where indicated otherwise.
	.2 Before installation inform Consultant if there is interference. Install as directed by Consultant.

	1.10 REMEDIAL WORK
	.1 Refer to Construction Contract and Section 01 73 00 - Execution.
	.2 Perform remedial Work required to repair or replace parts or portions of Work identified as defective or unacceptable. Co-ordinate adjacent affected Work as required.
	.3 Perform remedial Work by specialists familiar with materials affected. Perform in a manner to neither damage nor put at risk any portion of Work.

	1.11 LOCATION OF FIXTURES
	.1 Consider location of fixtures, outlets, and mechanical and electrical items indicated as approximate.
	.2 Inform Consultant of conflicting installation. Install as directed.

	1.12 FASTENINGS
	.1 Provide metal fastenings and accessories in same texture, colour and finish as adjacent materials, unless indicated otherwise.
	.2 Prevent electrolytic action between dissimilar metals and materials.
	.3 Space anchors within individual load limit or shear capacity and ensure they provide positive permanent anchorage. Wood, or any other organic material plugs are not acceptable.
	.4 Keep exposed fastenings to a minimum, space evenly and install neatly.
	.5 Fastenings which cause spalling or cracking of material to which anchorage is made are not acceptable.

	1.13 FASTENINGS � EQUIPMENT
	.1 Use fastenings of standard commercial sizes and patterns with material and finish suitable for service.
	.2 Bolts may not Project more than one diameter beyond nuts.
	.3 Use plain type washers on equipment, sheet metal and soft gasket lock type washers where vibrations occur. Use resilient washers with stainless steel.

	1.14 PROTECTION OF WORK IN PROGRESS
	.1 Prevent overloading of parts of building. Do not cut, drill or sleeve load bearing structural member, unless specifically indicated without written approval of Consultant.

	1.15 EXISTING UTILITIES
	.1 When breaking into or connecting to existing services or utilities, execute Work at times directed by local governing authorities, with minimum of disturbance to Work, and/or building occupants.
	.2 Protect, relocate or maintain existing active services. When services are encountered, cap off in manner approved by authority having jurisdiction. Stake and record location of capped service.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	01 62 00 - PRODUCT OPTIONS AND SUBSTITUTIONS
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Definitions:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 When requested by Consultant, submit complete data substantiating compliance of a Product with requirements of Contract Documents. Include the following:

	1.4 PRODUCT OPTIONS
	.1 For Products specified by non-proprietary Specification:
	.2 Acceptable Materials: Select any named Product, assembly or material contained in the listing of Acceptable Materials.
	.3 Basis-of-Design Materials: Use the named Product contained in the Basis-of-Design Material listing, unless an addendum is issued indicating acceptance of additional Acceptable Materials.

	1.5 SUBSTITUTIONS
	.1 Contractor will assemble requests for substitutions requested by Subcontractors and submit to Consultant for review.
	.2 Consultant will review proposed substitute Products for acceptability only when submitted by Contractor; Consultant will not review requests submitted independently by Subcontractors.
	.3 No substitutions will be permitted without Consultant's written acceptance; Contractor will be required to remove Products and replace with specified materials or provide a credit to the value of the Contract at Consultant’s discretion where substitutions are found in the Work that have not been formally accepted by Consultant and Owner.
	.4 Consultant is not obliged to accept any Proposed Substitution offered by Contractor and reserves the right to dismiss any item with no further explanation.
	.5 Substitute Products: Where substitute Products are permitted, unnamed Products may be accepted by Consultant, subject to the following:
	.6 Substitute Manufacturers: Where substitute manufacturers are permitted, unnamed manufacturers may be accepted by Consultant, subject to the following:
	.7 In making a proposal for substitution the Contractor represents:


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	01 62 10 - SUBSTITUTE PRODUCT REQUEST FORM
	01 73 00 - EXECUTION
	Part 1 General
	1.1 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 � Submittal Procedures.
	.2 Submit written request in advance of cutting or alteration which affects:
	.3 Include in request:

	1.2 MATERIALS
	.1 Required for original installation.
	.2 Change in Materials: Submit request for substitution in accordance with Section 01 62 00 – Product Options and Substitutions.

	1.3 PREPARATION
	.1 Inspect existing conditions, including elements subject to damage or movement during cutting and patching.
	.2 After uncovering, inspect conditions affecting performance of Work.
	.3 Beginning of cutting or patching means acceptance of existing conditions.
	.4 Provide supports to ensure structural integrity of surroundings; provide devices and methods to protect other portions of Project from damage.

	1.4 EXECUTION
	.1 Execute cutting, fitting, and patching to complete Work.
	.2 Fit several parts together, to integrate with other Work.
	.3 Uncover Work to install ill�timed Work.
	.4 Remove and replace defective and non�conforming Work.
	.5 Remove samples of installed Work for testing.
	.6 Provide openings in non�structural elements of Work for penetrations of mechanical and electrical Work.
	.7 Execute Work by methods to avoid damage to other Work, and which will provide proper surfaces to receive patching and finishing.
	.8 Employ original installer to perform cutting and patching for weather�exposed and moisture�resistant elements, and sight�exposed surfaces.
	.9 Cut rigid materials using masonry saw or core drill. Pneumatic or impact tools not allowed on masonry Work without prior approval.
	.10 Restore Work with new Products in accordance with requirements of Contract Documents.
	.11 Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
	.12 At penetration of fire rated wall, ceiling, or floor construction, completely seal voids with firestopping material in accordance with Section 07 84 00 – Firestopping and Smokeseals, full thickness of the construction element.
	.13 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest intersection. Refinish assemblies by refinishing entire unit.
	.14 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished areas except where indicated otherwise.

	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Waste Management and Disposal.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	01 74 11 - CLEANING
	Part 1 General
	1.1 PROJECT CLEANLINESS
	.1 Maintain Work in tidy condition, free from accumulation of waste Products and debris, including that caused by Owner or Other Contractors.
	.2 Remove waste materials from site at daily regularly scheduled times or dispose of as directed by Consultant. Do not burn waste materials on site.
	.3 Clear snow and ice from access to building, bank/pile snow in designated areas only.
	.4 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	.5 Provide on�site containers for collection of waste materials and debris.
	.6 Provide and use marked separate bins for recycling. Refer to Section 01 74 21 - Waste Management and Disposal.
	.7 Dispose of waste materials and debris off site.
	.8 Clean interior areas prior to start of finishing Work, and maintain areas free of dust and other contaminants during finishing operations.
	.9 Store volatile waste in covered metal containers, and remove from premises at end of each Working Day.
	.10 Provide adequate ventilation during use of volatile or noxious substances. Use of building ventilation systems is not permitted for this purpose.
	.11 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as recommended by cleaning material manufacturer.
	.12 Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall on wet, newly painted surfaces nor contaminate building systems.

	1.2 FINAL CLEANING
	.1 Clean Work prior to final review by Consultant.
	.2 When Work is Substantially Performed remove surplus Products, tools, construction machinery and equipment not required for performance of remaining Work.
	.3 Remove waste in accordance with Section 01 74 21 – Waste Management and Disposal.
	.4 Remove waste Products and debris other than that caused by others, and leave Work clean and suitable for occupancy.
	.5 Prior to final review remove surplus Products, tools, construction machinery and equipment.
	.6 Remove waste Products and debris including that caused by Owner or Other Contractors.
	.7 Remove waste materials from site at regularly scheduled times or dispose of as directed by Consultant. Do not burn waste materials on site, unless approved by Consultant.
	.8 Make arrangements with and obtain permits from authorities having jurisdiction for disposal of waste and debris.
	.9 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace broken, scratched or disfigured glass.
	.10 Remove stains, spots, marks and dirt from decorative Work, electrical and mechanical fixtures, furniture fitments, walls, and floors.
	.11 Clean lighting reflectors, lenses, and other lighting surfaces.
	.12 Vacuum clean and dust building interiors, behind grilles, louvres and screens.
	.13 Wax, seal, shampoo or prepare floor finishes, as recommended by manufacturer.
	.14 Inspect finishes, fitments and equipment and ensure specified workmanship and operation.
	.15 Clean and sweep roofs, gutters, areaways, and sunken wells.
	.16 Sweep and wash clean paved areas.
	.17 Clean equipment and fixtures to sanitary condition.
	.18 Clean mechanical equipment including replacement of filters in accordance with Section 01 47 18 – Indoor Air Quality, Construction.
	.19 Clean roofs, downspouts, and drainage systems.
	.20 Remove debris and surplus materials from crawl areas and other accessible concealed spaces.
	.21 Remove snow and ice from access to building.

	1.3 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Waste Management and Disposal.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	01 74 21 - WASTE MANAGEMENT AND DISPOSAL
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Definitions:

	1.3 ADMINISTRATIVE REQIUREMENTS
	.1 Prior to start of Work conduct meeting with Consultant to review and discuss Waste Management Plan and Goals.

	1.4 MATERIALS SOURCE SEPARATION PROGRAM (MSSP)
	.1 Prepare MSSP and have ready for use prior to Project start�up.
	.2 Implement MSSP for waste generated on Project in compliance with approved methods and as reviewed by Consultant.
	.3 Provide on�site facilities for collection, handling, and storage of anticipated quantities of reusable and recyclable materials.
	.4 Provide containers to deposit reusable and recyclable materials.
	.5 Locate containers in locations, to facilitate deposit of materials without hindering daily operations.
	.6 Locate separated materials in areas which minimize material damage.
	.7 Collect, handle, store on�site, and transport off�site, salvaged materials in separate condition.
	.8 Collect, handle, store on�site, and transport off�site, salvaged materials in combined condition.

	1.5 STORAGE, HANDLING AND PROTECTION
	.1 Store, materials to be reused, recycled and salvaged in locations as directed by Consultant.
	.2 Unless specified otherwise, materials for removal do not become Contractor's property.
	.3 Protect, stockpile, store and catalogue salvaged items.
	.4 Separate non�salvageable materials from salvaged items. Transport and deliver non�salvageable items to licensed disposal facility.
	.5 Protect structural components not removed for demolition from movement or damage.
	.6 Support affected structures. If safety of building is endangered, cease operations and immediately notify Consultant.
	.7 Protect surface drainage, mechanical and electrical from damage and blockage.
	.8 Separate and store materials produced during dismantling of structures in designated areas.
	.9 Prevent contamination of materials to be salvaged and recycled and handle materials in accordance with requirements for acceptance by designated facilities.

	1.6 DISPOSAL OF WASTES
	.1 Do not bury rubbish or waste materials.
	.2 Do not dispose of waste, volatile materials, mineral spirits, oil, and paint thinner into waterways, storm, or sanitary sewers.
	.3 Keep records of construction waste including:
	.4 Remove materials from deconstruction as deconstruction/disassembly Work progresses.
	.5 Prepare Project summary to verify destination and quantities on a material�by�material basis as identified in pre�demolition material audit.

	1.7 USE OF SITE AND FACILITIES
	.1 Execute Work with least possible interference or disturbance to normal use of premises.
	.2 Maintain security measures established by existing facility.

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


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 APPLICATION
	.1 Handle waste materials not reused, salvaged, or recycled in accordance with appropriate regulations and codes.

	3.2 CLEANING
	.1 Remove tools and waste materials on completion of Work, and leave Work area in clean and orderly condition.
	.2 Clean�up Work area as Work progresses.
	.3 Source separate materials to be reused/recycled into specified sort areas.

	3.3 DIVERSION OF MATERIALS
	.1 From following list, separate materials from general waste stream and stockpile in separate piles or containers, as reviewed by Consultant, and consistent with applicable fire regulations.
	.2 On�site sale of [salvaged] [recovered] [reusable] [recyclable] material[s] [is permitted] [is not permitted].
	.3 Demolition Waste (example list below – may be added to):
	.4 Construction Waste (example list below – may be added to):

	3.4 CANADIAN GOVERNMENTAL DEPARTMENTS CHIEF RESPONSIBILITY FOR THE ENVIRONMENT
	.1 Schedule E � Government Chief Responsibility for the Environment:



	01 75 00 - STARTING AND ADJUSTING
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 QUALITY ASSURANCE
	.1 Contractor shall perform testing, adjusting and balancing with Contractor's qualified personnel, or employ and pay for a qualified organization to perform such services.
	.2 Perform testing, adjusting and balancing after starting of equipment and systems.
	.3 Provide personnel, operate systems at designated times, and under conditions required for proper testing, adjusting, and balancing.
	.4 Report to Consultant any deficiencies or defects noted during testing, adjusting and balancing, which cannot be promptly corrected.


	Part 2 Products
	2.1 MANUFACTURER’S SITE SERVICES
	.1 Provide manufacturers authorized representative when specified, or when requested by the Owner at site to do the following:
	.2 Manufacturers’ authorized representative shall provide a written report verifying that equipment:


	Part 3 Execution
	3.1 PREPARATION
	.1 Have Contract Documents, Shop Drawings, Product data, and operation and maintenance data at hand during starting process.
	.2 Coordinate sequence for starting of various equipment and systems.
	.3 Prepare each system and item of equipment for testing, adjusting and balancing.
	.4 Verify that each systems and equipment installation is complete and in continuous operation.
	.5 Verify ambient conditions.

	3.2 FIELD QUALITY CONTROL
	.1 Testing, Adjusting and Balancing
	.2 Fine Tuning

	3.3 FACILITY START-Up
	.1 Contractor shall do the following during Facility Start�Up, not necessarily in order listed:

	3.4 STARTING
	.1 Verify that each item of equipment has been checked for proper lubrication; drive rotation, belt tension, control sequence, and other conditions affecting starting and operation; take corrective action as necessary.
	.2 Execute starting under supervision of Contractor’s personnel and, when specified or requested by Owner, manufacturer's authorized representative.
	.3 Place equipment and systems in operation in proper sequence and in accordance with approved Contractor’s Start�Up sub�schedule.
	.4 Take corrective action as necessary.

	3.5 SEASONAL CONSTRAINTS
	.1 Notwithstanding all�inclusive requirements specified in this Section, additional separate cycles of Facility Start�Up, Performance Testing and Fine Tuning may be necessitated at a later time on equipment and systems whose full operation is dependent on seasonal conditions.
	.2 Contractor’s responsibilities with respect to such later Facility Start�Up activities shall be as specified in this Section.

	3.6 PARTIAL UTILIZATION OF WORK
	.1 Applicable requirements specified in this Section shall apply to the parts of the Work being utilized when partial utilization of the Work is required.



	01 77 00 - CLOSEOUT PROCEDURES
	Part 1 General
	1.1 REFERENCES
	.1 Reference Standards:

	1.2 INSPECTION AND DECLARATION
	.1 Contractor's Inspection: Contractor and Subcontractors: conduct inspection of Work, identify deficiencies and defects, and repair as required to conform to Contract Documents.
	.2 Completion: submit written certificate that following have been performed:
	.3 Final Review: when items noted above are completed, request final inspection of Work by Owner, Consultant, and Contractor. If Work is deemed incomplete by Owner and Consultant, complete outstanding items and request reinspection.

	1.3 CLEANING
	.1 In accordance with Section 01 74 11 – Cleaning.
	.2 Remove waste and surplus materials, rubbish and construction facilities from the site in accordance with Section 01 74 21 - Waste Management and Disposal.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	01 78 00 - CLOSEOUT SUBMITTALS
	Part 1 General
	1.1 CLOSEOUT SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 � Submittal Procedures.
	.2 Prepare instructions and data using personnel experienced in maintenance and operation of described Products.
	.3 Copy will be returned after final review, with Consultant's comments.
	.4 Revise content of documents as required prior to final submittal.
	.5 Two weeks prior to Substantial Performance of the Work, submit to the Consultant, two final copies of operating and maintenance manuals in English along with pdf version on a flash drive in English.
	.6 Ensure spare parts, maintenance materials and special tools provided are new, undamaged or defective, and of same quality and manufacture as Products provided in Work.
	.7 Furnish evidence, if requested, for type, source and quality of Products provided.
	.8 Defective Products will be rejected, regardless of previous inspections. Replace Products at own expense.
	.9 Pay costs of transportation.
	.10 Submit `redline` marked up construction Drawings to the Consultant within 30 days of Substantial Performance and prior to Ready for Takeover.

	1.2 FORMAT
	.1 Organize data as instructional manual.
	.2 Binders: hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face pockets.
	.3 When multiple binders are used correlate data into related consistent groupings. Identify contents of each binder on spine.
	.4 Cover: identify each binder with type or printed title 'Project Record Documents'; list title of Project and identify subject matter of contents.
	.5 Arrange content by systems, process flow, under Section numbers and sequence of Table of Contents.
	.6 Provide tabbed fly leaf for each separate Product and system, with typed description of Product and major component parts of equipment.
	.7 Text: manufacturer's printed data, or typewritten data.
	.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger Drawings to size of text pages.

	1.3 CONTENTS � EACH VOLUME
	.1 Table of Contents: provide title of Project;
	.2 For each Product or system:
	.3 Product Data: mark each sheet to identify specific Products and component parts, and data applicable to installation; delete inapplicable information.
	.4 Drawings: supplement Product data to illustrate relations of component parts of equipment and systems, to show control and flow diagrams.
	.5 Typewritten Text: as required to supplement Product data. Provide logical sequence of instructions for each procedure, incorporating manufacturer's instructions specified in Section 01 45 00 � Quality Control.
	.6 Training: refer to Section 01 79 00 � Demonstration and Training.

	1.4 AS�BUILTS AND SAMPLES
	.1 Maintain, in addition to requirements in General Conditions, at site for Consultant one record copy of:
	.2 Store record documents and samples in field office apart from documents used for construction. Provide files, racks, and secure storage.
	.3 Label record documents and file in accordance with Section number listings in List of Contents of this Project Manual. Label each document "PROJECT RECORD" in neat, large, printed letters.
	.4 Maintain record documents in clean, dry and legible condition. Do not use record documents for construction purposes.
	.5 Keep record documents and samples available for inspection by Consultant.

	1.5 RECORDING ACTUAL SITE CONDITIONS
	.1 Record information on set of Drawings, and in copy of Project Manual, provided by Consultant.
	.2 Provide felt tip marking pens, maintaining separate colours for each major system, for recording information.
	.3 Record information concurrently with construction progress. Do not conceal Work until required information is recorded.
	.4 Contract Drawings and Shop Drawings: mark each item to record actual construction, including:
	.5 Specifications: mark each item to record actual construction, including:
	.6 Other Documents: maintain manufacturer's certifications, inspection certifications, field test records, required by individual Specifications Sections.

	1.6 EQUIPMENT AND SYSTEMS
	.1 Each Item of Equipment and Each System: include description of unit or system, and component parts. Give function, normal operation characteristics, and limiting conditions. Include performance curves, with engineering data and tests, and complete nomenclature and commercial number of replaceable parts.
	.2 Panel board circuit directories: provide electrical service characteristics, controls, and communications.
	.3 Include installed colour coded wiring diagrams.
	.4 Operating Procedures: include start�up, break�in, and routine normal operating instructions and sequences. Include regulation, control, stopping, shut�down, and emergency instructions. Include summer, winter, and any special operating instructions.
	.5 Maintenance Requirements: include routine procedures and guide for trouble�shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions.
	.6 Provide servicing and lubrication schedule, and list of lubricants required.
	.7 Include manufacturer's printed operation and maintenance instructions.
	.8 Include sequence of operation by controls manufacturer.
	.9 Provide original manufacturer's parts list, illustrations, assembly Drawings, and diagrams required for maintenance.
	.10 Provide installed control diagrams by controls manufacturer.
	.11 Provide Contractor's co-ordination Drawings, with installed colour coded piping diagrams.
	.12 Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and control diagrams.
	.13 Provide list of original manufacturer's spare parts, current prices, and recommended quantities to be maintained in storage.
	.14 Include test and balancing reports as specified in Section 01 45 00 - Quality Control and 01 91 13 � General Commissioning (CX) Requirements.
	.15 Include integrated systems testing reports as specified in Section 01 45 00 - Quality Control and 01 91 13 � General Commissioning (CX) Requirements.
	.16 Additional requirements: as specified in individual Specification Sections.

	1.7 MATERIALS AND FINISHES
	.1 Building Products, Applied Materials, and Finishes: include Product data, with catalogue number, size, composition, and colour and texture designations. Provide information for re�ordering custom manufactured Products.
	.2 Instructions for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance.
	.3 Moisture�Protection and Weather�Exposed Products: include manufacturer's recommendations for cleaning agents and methods, precautions against detrimental agents and methods, and recommended schedule for cleaning and maintenance.
	.4 Additional Requirements: as specified in individual Specifications Sections.

	1.8 SPARE PARTS
	.1 Provide spare parts, in quantities specified in individual Specification Sections.
	.2 Provide items of same manufacture and quality as items in Work.
	.3 Deliver to site, location as directed; place and store.
	.4 Receive and catalogue items. Submit inventory listing to Consultant. Include approved listings in Maintenance Manual.
	.5 Obtain receipt for delivered Products and submit prior to final payment.

	1.9 MAINTENANCE MATERIALS
	.1 Provide maintenance and extra materials, in quantities specified in individual Specification Sections.
	.2 Provide items of same manufacture and quality as items in Work.
	.3 Deliver to site, location as directed; place and store.
	.4 Receive and catalogue items. Submit inventory listing to Consultant. Include approved listings in Maintenance Manual.
	.5 Obtain receipt for delivered Products and submit prior to final payment.

	1.10 EXITING SIGNAGE
	.1 Provide computer generated signage for emergency passage exiting of building.  Provide minimum 305 x 305 mm size signs to include at locations as required by Authority having Jurisdiction for building exiting.
	.2 Prepare fire safety plan in accordance with Fire Code and local fire bylaw unless specified otherwise by the Owner.  Locate in Fire Safety Plan Box. Provide fire key cylinder at location on exterior of building for Entrance by Fire Station Personnel.  Provide and coordinate type of storage and location with local Fire Station and authority having jurisdiction.

	1.11 SPECIAL TOOLS
	.1 Provide special tools, in quantities specified in individual Specification Section.
	.2 Provide items with tags identifying their associated function and equipment.
	.3 Deliver to site, location as directed; place and store.
	.4 Receive and catalogue items. Submit inventory listing to Consultant. Include approved listings in Maintenance Manual.

	1.12 STORAGE, HANDLING AND PROTECTION
	.1 Store spare parts, maintenance materials, and special tools in manner to prevent damage or deterioration.
	.2 Store in original and undamaged condition with manufacturer's seal and labels intact.
	.3 Store components subject to damage from weather in weatherproof enclosures.
	.4 Store paints and freezable materials in a heated and ventilated room.
	.5 Remove and replace damaged Products at own expense and to satisfaction of Consultant.

	1.13 WARRANTIES AND BONDS
	.1 Develop warranty management plan to contain information relevant to Warranties.
	.2 Submit warranty management plan, 30 days before planned pre-warranty conference, to Consultant for approval.
	.3 Warranty management plan to include required actions and documents to ensure that Owner receives warranties to which it is entitled.
	.4 Provide plan in narrative form and contain sufficient detail to make it suitable for use by future maintenance and repair personnel.
	.5 Submit, warranty information made available during construction phase, to Consultant for approval prior to each monthly pay estimate.
	.6 Assemble approved information in binder and submit upon acceptance of Work. Organize binder as follows:
	.7 Except for items put into use with Owner's permission, leave date of beginning of time of warranty until Date of Substantial Performance is determined.
	.8 Conduct joint 4 month and 9 month warranty inspection, measured from time of acceptance, by Consultant.
	.9 Include information contained in warranty management plan as follows:
	.10 Respond in a timely manner to oral or written notification of required construction warranty repair Work.
	.11 Written verification will follow oral instructions. Failure to respond will be cause for the Consultant to proceed with action against Contractor.

	1.14 PRE-WARRANTY CONFERENCE
	.1 Meet with Consultant, to develop understanding of requirements of this Section. Schedule meeting prior to Contract completion, and at time designated by Consultant.
	.2 Consultant will establish communication procedures for:
	.3 Provide name, telephone number and address of licensed and bonded company that is authorized to initiate and pursue construction warranty Work action.
	.4 Ensure contact is located within local service area of warranted construction, is continuously available, and is responsive to inquiries for warranty Work action.

	1.15 WARRANTY TAGS
	.1 Tag, at time of installation, each warranted item. Provide durable, oil and water resistant tag approved by Consultant.
	.2 Attach tags with copper wire and spray with waterproof silicone coating.
	.3 Leave date of acceptance until Project is accepted for occupancy.
	.4 Indicate following information on tag:


	Part 2 Products
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	01 79 00 - DEMONSTRATION AND TRAINING
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 ADMINISTRATIVE REQUIREMENTS
	.1 Coordination:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learning objective and outline for each training module.
	.2 Qualification Data:  For facilitator, instructor, and videographer.
	.3 Attendance Record:  For each training module, submit list of participants and length of instruction time.
	.4 Evaluations:  For each participant and for each training module, submit results and documentation of performance-based test.

	1.4 CLOSEOUT SUBMITTALS
	.1 Demonstration and Training Recordings:  Submit two copies within seven days of end of each training module.

	1.5 QUALITY ASSURANCE
	.1 Facilitator Qualifications:  A firm or individual experienced in instructing maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose Work has resulted in training or education with an established record of successful learning performances.
	.2 Instructor Qualifications:  A manufacturer’s factory-authorized technical service representative, complying with requirements in Section 01 45 00 - Quality Control, and experienced in operation and maintenance procedures and training.
	.3 Videographer Qualifications:  A professional videographer who is experienced photographing demonstration and training events similar to those required.
	.4 Pre-Instruction Conference:  Conduct conference at Project site to comply with requirements specified in Section 01 31 13 – Mechanical and Electrical Project Coordination.  Review methods and procedures related to demonstration and training including, but not limited to, the following:


	Part 2 Products
	2.1 INSTRUCTION PROGRAM
	.1 Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections in Division 2 through Division 33.
	.2 Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	.3 Basis of System Design, Operational Requirements, and Criteria:  Include the following:
	.4 Documentation:  Review the following items in detail:
	.5 Emergencies:  Include the following, as applicable:
	.6 Operations:  Include the following, as applicable:
	.7 Adjustments:  Include the following:
	.8 Troubleshooting:  Include the following:
	.9 Maintenance:  Include the following:
	.10 Repairs:  Include the following:


	Part 3 Execution
	3.1 PREPARATION
	.1 Assemble educational materials necessary for instruction, including documentation and training modules.  Assemble training modules into a training manual organized in coordination with requirements in Section 01 78 00 – Closeout Submittals.
	.2 Set up instructional equipment at instruction location.

	3.2 INSTRUCTION
	.1 Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	.2 Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, equipment, and components not part of a system.
	.3 Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	.4 Training Location and Reference Materials: Conduct training on-site in the completed and fully operational facility using the actual systems, subsystems, and equipment in-place.  Conduct training using final operation and maintenance manual submittals and additional reference materials as necessary to support the educational objectives.
	.5 Evaluation:  At conclusion of each training module, assess and document each participant's mastery of module by use of a written and performance-based test.
	.6 Cleanup:  Collect used and leftover educational materials and remove from Project site.  Remove instructional equipment.  Restore systems and equipment to condition existing before initial demonstration and training use.

	3.3 DEMONSTRATION AND TRAINING VIDEOS
	.1 General:  Engage a qualified commercial videographer to record demonstration and training videos.  Record each training module separately.  Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not student practice.
	.2 Format:  Provide minimum 640 x 480 resolution converted to format file type acceptable to the Owner, on portable USB flash drive
	.3 Recording:  Mount camera on tripod before starting recording, unless otherwise necessary to show area of demonstration and training.  Display continuous running time.
	.4 Lighting Levels:  Verify ambient lighting levels are adequate to properly light equipment.  Verify equipment markings are clearly visible prior to recording.  Furnish additional portable lighting equipment as necessary to provide adequate lighting levels.
	.5 Narration:  Describe scenes on video by audio narration by microphone while video is recorded.  Include verbal descriptions of items being viewed.  Repeat recording procedures where audio is unintelligible.
	.6 Transcript:  Provide a printed transcript of the narration.  Display images and running time captured from video opposite the corresponding narration segments.
	.7 Pre-Produced Recordings:  Provide recordings used as a component of training modules in same format as recordings of live training sessions.



	01 91 13 - GENERAL COMMISSIONING (CX) REQUIREMENTS
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Acronyms:

	1.3 GENERAL
	.1 Cx is a planned program of tests, procedures and checks carried out systematically on systems and integrated systems of the finished Project. Cx is performed after systems and integrated systems are completely installed, functional and Contractor's Performance Verification responsibilities have been completed and approved. Objectives:
	.2 Contractor assists in Cx process, operating equipment and systems, troubleshooting and making adjustments as required.
	.3 Design Criteria: as per client's requirements or determined by designer. To meet Project functional and operational requirements.

	1.4 COMMISSIONING OVERVIEW
	.1 Section 01 91 13.13 - Commissioning (CX) Plan.
	.2 For Cx responsibilities refer to Section 01 91 13.13 - Commissioning (CX) Plan.
	.3 Cx to be a line item of Contractor's cost breakdown.
	.4 Cx activities supplement field quality and testing procedures described in relevant technical Sections.
	.5 Cx is conducted in concert with activities performed during stage of Project delivery.  Cx identifies issues in Planning and Design stages which are addressed during Construction and Cx stages to ensure the built facility is constructed and proven to operate satisfactorily under weather, environmental and occupancy conditions to meet functional and operational requirements. Cx activities includes transfer of critical knowledge to facility operational personnel.
	.6 Consultant will issue Interim Acceptance Certificate when:

	1.5 NON-CONFORMANCE TO PERFORMANCE VERIFICATION REQUIREMENTS
	.1 Should equipment, system components, and associated controls be incorrectly installed or malfunction during Cx, correct deficiencies, re-verify equipment and components within the unfunctional system, including related systems as deemed required by Consultant, to ensure effective performance.
	.2 Costs for corrective Work, additional tests, inspections, to determine acceptability and proper performance of such items to be borne by Contractor. Above costs to be in form of progress payment reductions or hold-back assessments.

	1.6 PRE-CX REVIEW
	.1 Before Construction:
	.2 During Construction:
	.3 Before start of Cx:
	.4 Inform Consultant in writing of discrepancies and deficiencies on finished Works.

	1.7 CONFLICTS
	.1 Report conflicts between requirements of this Section and other Sections to Consultant before start-up and obtain clarification.
	.2 Failure to report conflict and obtain clarification will result in application of most stringent requirement.

	1.8 INFORMATION SUBMITTALS / ACTION SUBMITTALS
	.1 Submittals: in accordance with Section 01 33 00 � Submittal Procedures.

	1.9 COMMISSIONING DOCUMENTATION
	.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and Product Information (PI) / Performance Verification (PV) Forms for requirements and instructions for use.
	.2 Consultant to review and approve Cx documentation.
	.3 Provide completed and approved Cx documentation to Consultant.

	1.10 COMMISSIONING SCHEDULE
	.1 Provide detailed Cx schedule as part of construction schedule in accordance with Section 01 32 16 - Construction Schedule.
	.2 Provide adequate time for Cx activities prescribed in technical Sections and commissioning Sections including:

	1.11 COMMISSIONING MEETINGS
	.1 Convene Cx meetings following Project meetings: Section 01 32 16 - Construction Schedule and as specified herein.
	.2 Purpose: to resolve issues, monitor progress, identify deficiencies, relating to Cx.
	.3 Continue Cx meetings on regular basis until commissioning deliverables have been addressed.
	.4 At 60% construction completion stage. Section 01 32 16 - Construction Schedule.  Consultant to call a separate Cx scope meeting to review progress, discuss schedule of equipment start-up activities and prepare for Cx. Issues at meeting to include:
	.5 Thereafter Cx meetings to be held until Project completion and as required during equipment start-up and functional testing period.
	.6 Meeting will be chaired by Consultant, Contractor] [Cx Agent], who will record and distribute minutes.
	.7 Ensure Subcontractors and relevant manufacturer representatives are present at 60% and subsequent Cx meetings and as required.

	1.12 STARTING AND TESTING
	.1 Contractor assumes liabilities and costs for inspections. Including disassembly and re-assembly after approval, starting, testing and adjusting, including supply of testing equipment.

	1.13 WITNESSING OF STARTING AND TESTING
	.1 Provide 14 days notice prior to commencement.
	.2 Consultant to witness of start-up and testing.
	.3 Contractor's Cx Agent to be present at tests performed and documented by sub-trades, Suppliers and equipment manufacturers.

	1.14 MANUFACTURER'S INVOLVEMENT
	.1 Factory testing: manufacturer to:
	.2 Obtain manufacturers installation, start-up and operations instructions prior to start-up of components, equipment and systems and review with Consultant.
	.3 Integrity of warranties:
	.4 Qualifications of manufacturer's personnel:

	1.15 PROCEDURES
	.1 Verify that equipment and systems are complete, clean, and operating in normal and safe manner prior to conducting start-up, testing and Cx.
	.2 Conduct start-up and testing in following distinct phases:
	.3 Correct deficiencies and obtain approval from Consultant after distinct phases have been completed and before commencing next phase.
	.4 Document require tests on approved PV forms.
	.5 Failure to follow accepted start-up procedures will result in re-evaluation of equipment by an independent testing agency selected by Consultant. If results reveal that equipment start-up was not in accordance with requirements, and resulted in damage to equipment, implement following:

	1.16 START-UP DOCUMENTATION
	.1 Assemble start-up documentation and submit to Consultant for approval before commencement of commissioning.
	.2 Start-up documentation to include:

	1.17 OPERATION AND MAINTENANCE OF EQUIPMENT AND SYSTEMS
	.1 After start-up, operate and maintain equipment and systems as directed by equipment/system manufacturer.
	.2 With assistance of manufacturer develop written maintenance program and submit Consultant for approval before implementation.
	.3 Operate and maintain systems for length of time required for commissioning to be completed.
	.4 After completion of commissioning, operate and maintain systems until issuance of certificate of interim acceptance.

	1.18 TEST RESULTS
	.1 If start-up, testing and/or PV produce unacceptable results, repair, replace or repeat specified starting and/or PV procedures until acceptable results are achieved.
	.2 Provide manpower and materials, assume costs for re-commissioning.

	1.19 START OF COMMISSIONING
	.1 Notify Consultant at least 21 days prior to start of Cx.
	.2 Start Cx after elements of building affecting start-up and performance verification of systems have been completed.

	1.20 INSTRUMENTS / EQUIPMENT
	.1 Submit to Consultant for review and approval:
	.2 Provide the following equipment as required:

	1.21 COMMISSIONING PERFORMANCE VERIFICATION
	.1 Carry out Cx:
	.2 Cx procedures to be repeatable and reported results are to be verifiable.
	.3 Follow equipment manufacturer's operating instructions.
	.4 EMCS trending to be available as supporting documentation for performance verification.

	1.22 WITNESSING COMMISSIONING
	.1 Consultant to witness activities and verify results.

	1.23 AUTHORITIES HAVING JURISDICTION
	.1 Where specified start-up, testing or commissioning procedures duplicate verification requirements of authority having jurisdiction, arrange for authority to witness procedures so as to avoid duplication of tests and to facilitate expedient acceptance of facility.
	.2 Obtain certificates of approval, acceptance and compliance with rules and regulation of authority having jurisdiction.
	.3 Provide copies to Consultant within 5 days of test and with Cx report.

	1.24 COMMISSIONING CONSTRAINTS
	.1 Since access into secure or sensitive areas will be very difficult after occupancy it is necessary to complete Cx of occupancy, weather, and seasonal sensitive equipment and systems in these areas before issuance of the Interim Certificate, using, if necessary, simulated thermal loads.

	1.25 EXTRAPOLATION OF RESULTS
	.1 Where Cx of weather, occupancy, or seasonal-sensitive equipment or systems cannot be conducted under near-rated or near-design conditions, extrapolate part-load results to design conditions when approved by Consultant in accordance with equipment manufacturer's instructions, using manufacturer's data, with manufacturer's assistance and using approved formulae.

	1.26 EXTENT OF VERIFICATION
	.1 Laboratory areas:
	.2 Elsewhere:
	.3 Number and location to be at discretion of Consultant.
	.4 Conduct tests repeated during verification under same conditions as original tests, using same test equipment, instrumentation.
	.5 Review and repeat commissioning of systems if inconsistencies found in more than 20% of reported results.
	.6 Perform additional commissioning until results are acceptable to Consultant.

	1.27 REPEAT VERIFICATIONS
	.1 Assume costs incurred by Consultant for third and subsequent verifications where:

	1.28 SUNDRY CHECKS AND ADJUSTMENTS
	.1 Make adjustments and changes which become apparent as Cx proceeds.
	.2 Perform static and operational checks as applicable and as required.

	1.29 DEFICIENCIES, FAULTS, DEFECTS
	.1 Correct deficiencies found during start-up and Cx to satisfaction of Consultant.
	.2 Report problems, faults or defects affecting Cx to Consultant in writing. Stop Cx until problems are rectified. Proceed with written approval from Consultant.

	1.30 COMPLETION OF COMMISSIONING
	.1 Upon completion of Cx leave systems in normal operating mode.
	.2 Except for warranty and seasonal verification activities specified in Cx Specifications, complete Cx prior to issuance of Interim Certificate of Completion.
	.3 Cx to be considered complete when Contract Cx deliverables have been submitted and accepted by Consultant.

	1.31 ACTIVITIES UPON COMPLETION OF COMMISSIONING
	.1 When changes are made to baseline components or system settings established during Cx process, provide updated Cx form for affected item.

	1.32 TRAINING
	.1 In accordance with Section 01 79 00.13 – Demonstration and Training for Building Commissioning.

	1.33 MAINTENANCE MATERIALS, SPARE PARTS, SPECIAL TOOLS
	.1 Supply, deliver, and document maintenance materials, spare parts, and special tools as specified in Contract.

	1.34 OCCUPANCY
	.1 Cooperate fully with Consultant during stages of acceptance and occupancy of facility.

	1.35 INSTALLED INSTRUMENTATION
	.1 Use instruments installed under Contract for TAB and PV if:
	.2 Calibrated EMCS sensors may be used to obtain performance data provided that sensor calibration has been completed and accepted.

	1.36 PERFORMANCE VERIFICATION TOLERANCES
	.1 Application tolerances:
	.2 Instrument accuracy tolerances:
	.3 Measurement tolerances during verification:

	1.37 OWNER'S PERFORMANCE TESTING
	.1 Performance testing of equipment or system by Consultant will not relieve Contractor from compliance with specified start-up and testing procedures.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	01 91 13.13 - COMMISSIONING (CX) PLAN
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 REFERENCES
	.1 Acronyms:
	.2 Definitions:
	.3 Reference Standards:

	1.3 GENERAL
	.1 Provide a fully functional facility.
	.2 Use this Cx Plan as master planning document for Cx:

	1.4 DEVELOPMENT OF 100% CX PLAN
	.1 Cx Plan to be 100% completed within 8 weeks of award of Contract to take into account:
	.2 Submit completed Cx Plan to Consultant and obtain written approval.

	1.5 REFINEMENT OF CX PLAN
	.1 During construction phase, revise, refine and update Cx Plan to include:
	.2 Revise, refine and update every 6 months during construction phase. At each revision, indicate revision number and date.
	.3 Submit each revised Cx Plan to Consultant for review and obtain written approval.
	.4 Include testing parameters at full range of operating conditions and check responses of equipment and systems.

	1.6 COMPOSITION, ROLES AND RESPONSIBILITIES OF CX TEAM
	.1 Consultant to maintain overall responsibility for Project and is sole point of contact between members of commissioning team.
	.2 Project Manager will select Cx Team consisting of following members:

	1.7 CX PARTICIPANTS
	.1 Employ the following Cx participants to verify performance of equipment and systems:
	.2 Equipment manufacturer: equipment specified to be installed and started by manufacturer.
	.3 Specialist Subcontractor: equipment and systems supplied and installed by specialist Subcontractor.
	.4 Specialist Cx agency:
	.5 Client: responsible for intrusion and access security systems.
	.6 Ensure that Cx participant:
	.7 Provide names of participants to Consultant and details of instruments and procedures to be followed for Cx 3 months prior to starting date of Cx for review and approval.

	1.8 EXTENT OF CX
	.1 Commission mechanical systems and associated equipment:
	.2 Commission electrical systems and equipment:

	1.9 DELIVERABLES RELATING TO O&M PERSPECTIVES
	.1 General requirements:
	.2 Provide deliverables:

	1.10 DELIVERABLES RELATING TO THE CX PROCESS
	.1 General:
	.2 Definitions:
	.3 Deliverables: provide:
	.4 Consultant to witness and certify tests and reports of results provided to Consultant.
	.5 Consultant to participate.

	1.11 PRE-CX ACTIVITIES AND RELATED DOCUMENTATION
	.1 Items listed in this Cx Plan include the following:
	.2 Pre-Cx activities - MECHANICAL:
	.3 Pre�Cx activities � LIFE SAFETY SYSTEMS
	.4 Pre-Cx activities - ELECTRICAL:

	1.12 START-UP
	.1 Start up components, equipment and systems.
	.2 Equipment manufacturer, Supplier, installing specialist Sub-Contractor, as appropriate, to start-up, under Contractor's direction.
	.3 Consultant to monitor [some][all] of these start-up activities.
	.4 Performance Verification (PV):

	1.13 CX ACTIVITIES AND RELATED DOCUMENTATION
	.1 Perform Cx by specified Cx agency using procedures developed by Consultant and approved by Consultant.
	.2 Consultant to monitor Cx activities.
	.3 Upon satisfactory completion, Cx agency performing tests to prepare Cx Report using approved PV forms.
	.4 Consultant to witness, certify reported results of, Cx activities and forward to Consultant.
	.5 Consultant reserves right to verify a percentage of reported results at no cost to Contract.

	1.14 CX OF INTEGRATED SYSTEMS AND RELATED DOCUMENTATION
	.1 Cx of integrated systems shall be implemented to bring systems from a state of individual substantial completion to full dynamic operation. During the testing process, unexpected, conflicting and incorrect system operations shall be identified, recorded and corrected. The completion of testing shall result in expected and reliable functioning of all complementary systems, in all modes and demand loading.
	.2 Cx to be performed by specified Cx specialist, using procedures developed by Consultant and approved by Consultant.
	.3 Tests to be witnessed by Consultant and documented on approved report forms.
	.4 Upon satisfactory completion, Cx specialist to prepare Cx Report, to be certified by Consultant and submitted to Consultant for review.
	.5 Consultant reserves right to verify percentage of reported results.
	.6 Integrated systems to include:
	.7 Identification:

	1.15 INSTALLATION CHECK LISTS (ICL)
	.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and Product Information (PI) / Performance Verification (PV) Forms.

	1.16 PRODUCT INFORMATION (PI) REPORT FORMS
	.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and Product Information (PI) / Performance Verification (PV) Forms.

	1.17 PERFORMANCE VERIFICATION (PV) REPORT
	.1 Refer to Section 01 91 13.16 - Commissioning Forms: Installation Check Lists and Product Information (PI) / Performance Verification (PV) Forms.

	1.18 DELIVERABLES RELATING TO ADMINISTRATION OF CX
	.1 General:

	1.19 CX SCHEDULES
	.1 Prepare detailed critical path Cx Schedule and submit to Consultant for review and approval same time as Project Construction Schedule. Include:
	.2 After approval, incorporate Cx Schedule into Construction Schedule.
	.3 Consultant, Contractor, Contractor's Cx agent, and Consultant will monitor progress of Cx against this schedule.

	1.20 CX REPORTS
	.1 Submit reports of tests, witnessed and certified by Consultant to Consultant who will verify reported results.
	.2 Include completed and certified PV reports in properly formatted Cx Reports.
	.3 Before reports are accepted, reported results to be subject to verification by Consultant.

	1.21 ACTIVITIES DURING WARRANTY PERIOD
	.1 Cx activities must be completed before issuance of Interim Certificate, it is anticipated that certain Cx activities may be necessary during Warranty Period, including:

	1.22 TESTS TO BE PERFORMED BY OWNER/USER
	.1 None is anticipated on this Project.

	1.23 TRAINING PLANS
	.1 Refer to Section 01 79 00.13 - Commissioning – Training.

	1.24 FINAL SETTINGS
	.1 Upon completion of Cx to satisfaction of Consultant lock control devices in their final positions, indelibly mark settings marked and include in Cx Reports.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 RESOLUTION LOG
	.1 Provide resolution log in accordance with CSA Z320.



	01 91 13.16 - COMMISSIONING FORMS
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:

	1.2 INSTALLATION/START-UP CHECK LISTS
	.1 Include the following data:
	.2 Equipment manufacturer's installation/start-up check lists are acceptable for use. As deemed necessary by Consultant supplemental additional data lists will be required for specific Project conditions.
	.3 Use check lists for equipment installation. Document check list verifying checks have been made, indicate deficiencies and corrective action taken.
	.4 Installer to sign check lists upon completion, certifying stated checks and inspections have been performed. Return completed check lists to Consultant. Check lists will be required during Commissioning and will be included in Building Maintenance Manual (BMM) at completion of Project.
	.5 Use of check lists will not be considered part of commissioning process but will be stringently used for equipment pre-start and start-up procedures.

	1.3 PRODUCT INFORMATION (PI) REPORT FORMS
	.1 Product Information (PI) forms compiles gathered data on items of equipment  produced by equipment manufacturer, includes nameplate information, parts list, operating instructions, maintenance guidelines and pertinent technical data and recommended checks that is necessary to prepare for start-up and functional testing and used during operation and maintenance of equipment. This documentation is included in the BMM at completion of Work.
	.2 Prior to Performance Verification (PV) of systems complete items on PI forms related to systems and obtain Consultant's approval.

	1.4 PERFORMANCE VERIFICATION (PV) FORMS
	.1 PV forms to be used for checks, running dynamic tests and adjustments carried out on equipment and systems to ensure correct operation, efficiently and function independently and interactively with other systems as intended with Project requirements.
	.2 PV report forms include those developed by Contractor records measured data and readings taken during functional testing and Performance Verification procedures.
	.3 Prior to PV of integrated system, complete PV forms of related systems and obtain Consultant's approval.

	1.5 SAMPLES OF COMMISSIONING FORMS
	.1 Consultant will develop and provide to Contractor required Project-specific Commissioning forms in electronic format complete with Specification data.
	.2 Revise items on Commissioning forms to suit Project requirements.
	.3 Samples of Commissioning forms and a complete index of produced to date will be attached to this Section.

	1.6 CHANGES AND DEVELOPMENT OF NEW REPORT FORMS
	.1 When additional forms are required, but are not available from Consultant develop appropriate verification forms and submit to Consultant for approval prior to use.

	1.7 COMMISSIONING FORMS
	.1 Use Commissioning forms to verify installation and record performance when starting equipment and systems.
	.2 Strategy for Use:

	1.8 LANGUAGE
	.1 To suit the language profile of the awarded Contract.


	Part 2 Products
	2.1 NOT USED

	Part 3 Execution
	3.1 NOT USED


	02 07 50 - CUTTING AND PATCHING
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Definitions:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Cutting and Patching Proposal: Submit a proposal describing procedures at least 10 days before the time cutting and patching will be performed, requesting approval to proceed. Include the following information:

	1.4 QUALITY ASSURANCE
	.1 Structural Elements: Do not cut and patch structural elements in a manner that could change their load carrying capacity or load deflection ratio.
	.2 Operational Elements: Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety, including but not limited to the following:
	.3 Miscellaneous Elements: Do not cut and patch the following elements or related components in a manner that could change their load carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased maintenance or decreased operational life or safety, including but not limited to the following:
	.4 Visual Requirements: Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Consultant's opinion, reduce the building's aesthetic qualities. Remove and replace construction that has been cut and patched in a visually unsatisfactory manner. If possible, retain original Installer or fabricator to cut and patch exposed Work listed below. If it is impossible to engage original Installer or fabricator, engage another recognized, experienced, and specialized firm, including but not limited to the following:
	.5 Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in cutting and patching, including mechanical and electrical trades. Review areas of potential interference and conflict. Coordinate procedures and resolve potential conflicts before proceeding.
	.6 Should material resembling spray or trowel�applied asbestos or other designated substance listed as hazardous as defined in the Hazardous Product Act be encountered, stop work, take preventative measures, and notify Consultant and Owner immediately.

	1.5 WARRANTY
	.1 Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	Part 2 Products
	2.1 MATERIALS
	.1 General: Comply with requirements specified in other Sections of these Specifications.
	.2 Existing Materials: Use materials identical to existing materials. For exposed surfaces, use materials that visually match existing adjacent surfaces to the fullest extent possible:


	Part 3 Execution
	3.1 EXAMINATION
	.1 Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed and in accordance with Delegated Design Requirements:

	3.2 PREPARATION
	.1 Temporary Support: Provide temporary support of Work to be cut.
	.2 Protection: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	.3 Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	.4 Existing Services: Where existing services are required to be removed, relocated, or abandoned, bypass such services before cutting to minimize interruption of services to occupied areas.

	3.3 PERFORMANCE
	.1 General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay:
	.2 Cutting: Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar operations, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with original Installer; comply with original Installer's written recommendations:
	.3 Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation requirements specified in other Sections of these Specifications:



	02 41 20 - SELECTIVE INTERIOR DEMOLITION
	Part 1 General
	1.1 SUMMARY
	.1 This Section includes, but not limited to, the following:
	.2 This Section does not include the following:
	.3 Related Requirements:

	1.2 REFERENCES
	.1 Definitions:
	.2 Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Pre�Demolition Meeting: Conduct a pre�demolition meeting at Project site in accordance with requirements listed in Section 01 31 19 – Project Meetings, to confirm extent of salvaged and demolished materials; and to review Contractor’s demolition plan prepared by a professional engineer.
	.2 Coordination:

	1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Qualification Data: For firms and persons specified below to demonstrate their capabilities and experience. Include lists of completed projects with project names and addresses and other information specified.
	.3 Proposed Dust�Control and Noise�Control Measures: Submit statement or drawing that indicates the measures proposed for use, proposed locations, and proposed time frame for their operation. Owner reserves the right to make modifications where proposed methods interfere with the Owner’s ongoing operations.
	.4 Inventory: Submit a list of items that have been removed and salvaged after selective demolition is complete.
	.5 Pre�demolition Digital Photographs or Video: Submit photographs or video indicating existing conditions of adjoining construction and site improvements prior to starting Work. Include finish surfaces that may be misconstrued as damage caused by selective demolition operations.

	1.5 QUALITY ASSURANCE
	.1 Regulatory Requirements: Perform work as follows; use most restrictive requirements where differences occur between the municipal, provincial and federal jurisdictions:
	.2 Demolition Firm Qualifications: An experienced firm that has specialized in demolition work similar in material and extent to that indicated for this Project:

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Except where otherwise specified, all materials indicated or specified to be permanently removed from the Place of the Work shall become Contractor's property. Maximize to the fullest extent possible, salvage, and recycling of such materials, consistent with proper economy and expeditious performance of the Work.
	.2 To reduce the quantity of material otherwise destined for disposal at a landfill, the Contractor is encouraged to consider utilizing the services of businesses and non-profit organizations that specialize in salvage and recycling of used building materials, but does so at his own option and risk.
	.3 A current listing of recyclers specializing in specific categories of materials may be obtained during normal office hours from:
	.4 Packaging Waste Management

	1.7 SITE CONDITIONS
	.1 Visit and examine the site and note all characteristics and irregularities affecting the work of this Section.
	.2 Owner will occupy portions of building immediately adjacent to selective demolition area:
	.3 Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities:
	.4 Should material resembling spray or trowel�applied asbestos or other designated substance listed as hazardous as defined in the Hazardous Product Act be encountered, stop work, take preventative measures, and notify Consultant and Owner immediately.


	Part 2 Products
	2.1 TEMPORARY SUPPORT STRUCTURES
	.1 Design temporary support structures required for demolition work and underpinning and other foundation supports necessary for the project using a qualified professional engineer registered or licensed in province of the Work.

	2.2 DEBRIS
	.1 Make all arrangements for transport and disposal of all demolished materials from the site.

	2.3 EQUIPMENT
	.1 Provide all equipment required for safe and proper demolition of the building.

	2.4 REPAIR MATERIALS
	.1 Use repair materials identical to existing materials:
	.2 Floor Patching and Levelling Compounds: Cement based, trowelable, self�levelling compounds compatible with specified floor finishes. Gypsum based products are not acceptable for work of this Section.
	.3 Gypsum Board Patching Compounds: Joint compound to ASTM C475/C475M, bedding and finishing types thinned to provide skim coat consistency to patch and prepare existing gypsum board walls ready for new finishes in accordance with Section 09 21 16 – Gypsum Board Assemblies.
	.4 Hoarding and Dust Screens: Refer to Section 01 56 00 –Temporary Barriers and Enclosures for stud framing and gypsum board sheathing materials.

	2.5 EXISTING MATERIALS
	.1 Items to be retained for re�use in new construction include, but are not limited to, items indicated on Drawings.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Inspect building with Consultant and verify extent and location of items designated for removal, disposal, alternative disposal, recycling, salvage and items to remain.
	.2 Locate and protect utilities. Verify that utilities have been disconnected and capped as required.
	.3 Inventory and record the condition of items to be removed and reinstalled and items to be removed and salvaged.
	.4 Notify the Consultant where existing mechanical, electrical, or structural elements conflict with intended function or design:
	.5 Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	3.2 PREPARATION
	.1 Identify and mark all equipment and materials identified to be retained by Owner or to be re-used in subsequent construction. Separate and store items to be retained in an area away from area of demolition and protect from accidental disposal.
	.2 Post warning signs on electrical lines and equipment that must remain energized to serve other areas during period of demolition.
	.3 Confirm that all electrical and telephone service lines entering building are not disconnected.
	.4 Do not disrupt active or energized utilities crossing the demolition site.
	.5 Provide and maintain barricades, warning signs, protection for workmen and the public during the full extent of the Work. Read drawings carefully to ascertain extent of protection required.
	.6 Mark all materials required to be re-used, store in a safe place until ready for re-installation.
	.7 Adjust all junction boxes, receptacles and switch boxes flush with new wall construction where additional layers to existing construction are indicated.
	.8 Protection of In-Place Conditions
	.9 Utility Services

	3.3 CONCRETE SLAB REINFORCING
	.1 Locate location of reinforcing steel in concrete slabs prior to cutting or coring using non�destructive, non�ionizing radio frequency locators.
	.2 Core concrete slabs to avoid reinforcing steel, electrical conduit or water pipes; adjust core location and coordinate with Engineer where slab features interfere with core drilling.
	.3 Notify the Engineer immediately for further instructions where coring or cutting will damage existing slab features.

	3.4 SELECTIVE DEMOLITION
	.1 Demolish and dismantle work in a neat and orderly manner and in strict accordance with all regulations.
	.2 At end of each day’s work, leave Work in safe condition so that no part is in danger of toppling or falling.
	.3 Demolish in a manner to minimize dusting and to prevent migration of dust.
	.4 Selling or burning of materials on the site is not permitted.
	.5 Remove concrete bases by cutting and chipping, take precautions against slab cracking and degradation. Grind edges smooth, fill and make level with self levelling grout.
	.6 Fill all openings in gypsum board walls with gypsum board and steel framing to match existing, skim coat to make wall smooth and even.
	.7 Demolish existing flooring and adhesive remnants as follows:
	.8 Demolish existing tile finishes. Remove setting bed or adhesive to the greatest extent possible using mechanical scrapping tools and as follows:
	.9 Demolish ceiling finishes as indicated on drawings.
	.10 Remove all wall coverings scheduled for demolition. Patch and repair wall surfaces with skim coat of gypsum board joint compound leaving wall surfaces smooth and even ready for new wall finishes.
	.11 Patch and repair all walls, floor and ceilings damaged during demolition with material matching adjacent walls, prepare ready for new finishes.
	.12 Patch and repair all mechanical equipment and electrical fixtures damaged or exposed during demolition to match adjacent finished surfaces.

	3.5 CORING, DRILLING AND SAW-CUTTING CONCRETE
	.1 Complete an ultrasound inspection of affected concrete area before coring. Employ the services of an experienced inspector in accordance with Delegated Design requirements. Confirm with Owner before coring or drilling, location of reinforcing steel and raceways that may be present.
	.2 Perform coring and drilling after normal working hours, unless specified otherwise. Confirm coring and drilling times with Owner.
	.3 Wet or dry core drilling and saw-cutting are acceptable. Reduce amount of cooling water used to minimum required and collect water used in suitable containers, or use a suitable vacuum system that will collect water.
	.4 Do not core structural beams or cut conduits or reinforcing steel without written permission from Landlord.

	3.6 PATCHING AND REPAIRING
	.1 Floors and Walls:
	.2 Ceilings: Patch, repair, or re-hang existing ceilings as necessary to provide an even-plane surface of uniform appearance.

	3.7 CLEANING
	.1 Promptly as the Work progresses, and on completion, clean up and remove from the site all rubbish and surplus material. Remove rubbish resulting from demolition work daily.
	.2 Maintain access to exits clean and free of obstruction during removal of debris.
	.3 Keep surrounding and adjoining roads, lanes, sidewalks, municipal rights�of�way clean and free of dirt, soil or debris that may be a hazard to vehicles or persons.



	05 50 00 - METAL FABRICATIONS
	Part 1 General
	1.1 SUMMARY
	.1 This Section Includes Metal Fabrications as indicated on drawings.
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures:
	.2 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures:
	.3 Submittals shall bear the seal of a professional engineer registered in the Province of the Work.
	.4 Submit delegated design professional engineer's design notes and calculations upon request of the Consultant.
	.5 Submit Letter of Commitment, signed and sealed by the professional engineer required by the Work of this Section in compliance with Section 01 35 00 – Delegated Design Submittals; professional engineer shall define applicable responsibilities in the completed Letter of Commitment and Letter of Compliance in compliance with the intent of the Building Code. Submit in conjunction with Shop drawings.
	.6 Submit evidence of welder qualifications specified in this Section.
	.7 Prior to declaration of Substantial Performance, submit subcontractor’s design engineer to certify substantial compliance with the system design by submitting a Letter of Compliance, signed and sealed by the retained professional engineer required by the Work of this Section in compliance with Section 01 35 00 – Delegated Design Submittals.

	1.4 QUALITY ASSURANCE
	.1 Fabricator Qualifications: A firm experienced in producing metal fabrications similar to those indicated for this Project and with a record of successful in�service performance, as well as sufficient production capacity to produce required units.
	.2 Welding: Qualify procedures and personnel according to the following:
	.3 Test Reports: Certified test reports showing compliance with specified performance characteristics and physical properties.
	.4 Certificates: Product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.5 Detail and fabricate metal fabrications in accordance with the NAAMM AMP 555.
	.6 Perform Work to the highest standard of modern shop and field practice, by personnel experienced in this Work. Accurately fit joints and intersecting members in true planes with adequate fastening. Build and erect the Work plumb, true, square, straight, level, accurate to the sizes shown, and free from distortion or defects.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Exercise due care in storing, handling and erecting all materials and support all materials properly at all times so that no piece will be bent, twisted or otherwise damage structurally or visibly.
	.2 Correct damaged material and where the Consultant deems damage irreparable, replace the affected items at no additional expense to the Consultant or Owner.
	.3 Apply protective covering to face of all exposed finished metalwork before it leaves shop, covering to remain until item installed.
	.4 Fabricate large assemblies so they can be safely and easily transported and handled to their place of installation.
	.5 Packaging Waste Management

	1.6 SITE CONDITIONS
	.1 Coordinate this Work with the remainder of the Work and exercise the necessary scheduling to ensure that all Work is carried out and all items incorporated during the appropriate construction phase.
	.2 Provide instructions and drawings to other trades for setting bearing plates, anchors blots, and other members that are built in to work of other trades.
	.3 Protect other Sections of the Work from damage by this Section of the Work.


	Part 2 Products
	2.1 MATERIALS
	.1 Steel sections and plates: to CSA�G40.20/G40.21, Grade 300W.
	.2 Hollow Structural Sections: In accordance with CSA G40.20/G40.21, Grade 350W, Class C.
	.3 Steel Tubing:  ASTM A500/500M, Grade B or ASTM A501/501M.
	.4 Welding materials: to CSA W59.
	.5 Welding electrodes: to CSA W48 Series.
	.6 Fasteners:  Bolts, nuts, washers, rivets, lock washers, anchor bolts, machine screws, and machine bolts.
	.7 Structural bolts: to ASTM F3125/F3125M.
	.8 Stainless steel fasteners, washers and nuts: to ASTM F593, 18-8 austenitic stainless steel (Grade 8 - B8/B8A), sized as required for purpose intended, or as otherwise indicated. Cold finished: Condition B, cold worked, per ASTM A276/A276M.
	.9 Grout: non�shrink, non�metallic, non-corrosive flowable, 15 MPa at 24 hours.

	2.2 FABRICATION
	.1 Fabricate work square, true, straight and accurate to required size, with joints closely fitted and properly secured.
	.2 Use self�tapping shake�proof flat, round, or oval headed screws on items requiring assembly by screws or as indicated.
	.3 Where possible, fit and shop assemble work, ready for erection.
	.4 Ensure exposed welds are continuous for length of each joint. File or grind exposed welds smooth and flush.
	.5 Welding is to conform to CSA W59 and the fabricator certified to CSA W47.1. Include for welding inspection in the Contract.
	.6 File or grind all exposed welds smooth and flush. Repair or fill all pits, cracks and holes. Grind and polish all handrails to a smooth, even surface. Smooth all inside corners, returns.
	.7 Insulate when necessary to prevent electrolysis due to metal to metal contact or metal to masonry or concrete contact. Use bituminous paint or other approved method.
	.8 Provide fastenings, including anchor bolts, bolts, lag screws, expansion bolts, straps, brackets, etc. required for the fabrication and erection of work of this Section.

	2.3 FINISHES
	.1 Shop Primers: Provide primers that are compatible with paint systems specified.
	.2 Isolation Coating: Apply an isolation coating to contact surfaces in contact with cementitious materials, wood materials and dissimilar metals except stainless steel.
	.3 Paint: Prepare the Work and paint in accordance with CSA�S16, primed ready for site finish as specified in Section 09 91 00 – Painting. Leave surfaces to be welded unpainted.

	2.4 ROUGH HARDWARE
	.1 Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels, and other miscellaneous steel and iron shapes as required. Fabricate items to sizes, shapes, and dimensions required.

	2.5 MISCELLANEOUS FABRICATIONS
	.1 Miscellaneous Framing and Supports: Provide steel framing and supports for applications indicated that are not a part of structural steel framework, as required to complete work.
	.2 Fabricate units to sizes, shapes, and profiles indicated and required to receive adjacent other construction retained by framing and supports. Fabricate from structural steel shapes, plates, and steel bars of welded construction using mitred joints for field connection. Cut, drill, and tap units to receive hardware, hangers, and similar items.
	.3 Equip units with integrally welded anchors for casting into concrete or building into masonry. Furnish inserts if units must be installed after concrete is placed.
	.4 Miscellaneous Steel Trim: Provide shapes and sizes indicated for profiles shown. Unless otherwise indicated, fabricate units from structural steel shapes, plates, and steel bars, with continuously welded joints and smooth exposed edges. Use concealed field splices wherever possible. Provide cutouts, fittings, and anchorages as required for coordination for assembly and installation with other work.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install Work in accordance with manufacturer's/fabricator's written instructions and Contract Documents.
	.2 Do welding work in accordance with CSA W59 unless specified otherwise.
	.3 Supply finished items to be built�in to those trades along with instructions for proper installation.
	.4 Apply architectural metal work using hidden mechanical fasteners. Installation shall be by skilled Architectural metal workers experienced in highest quality work.
	.5 Fasteners to draw adjoining sections together in proper, true alignment, and are capable of field adjustment.
	.6 All fasteners, mountings to be non�loosening and installed so that they will be hidden at completion.
	.7 Install all Work to true, straight lines, accurate to profile, all properly aligned.
	.8 Isolate dissimilar metals in a manner approved by the Consultant to prevent electrolytic action or corrosion.
	.9 Install finish hardware supplied under other Sections required for completion of components of this Section.
	.10 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and intersections.
	.11 Provide suitable means of anchorage acceptable to Consultant such as dowels, anchor clips, bar anchors, expansion bolts and shields, and toggles.
	.12 Make field connections with high tensile bolts to CSA�S16 and weld to prevent loosening.
	.13 Touch�up rivets, field welds, bolts and burnt or scratched surfaces after completion of erection with primer.

	3.2 MISCELLANEOUS ITEMS
	.1 Provide steel angle frame, hanging rods and bracing for supporting bulkheads and shelving.
	.2 Supply and install miscellaneous metal items as indicated or specified, or as otherwise required for a complete job, in accordance with the design intent of the project.

	3.3 CLEANING
	.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.



	06 10 00 - ROUGH CARPENTRY
	Part 1 General
	1.1 SUMMARY
	.1 This Section includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures:
	.2 Product Data:
	.3 Material Certificates:

	1.4 QUALITY ASSURANCE
	.1 Lumber shall be graded and stamped by an agency certified by Canadian Lumber Standards Accreditation Board.

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver wood products bundled or crated to provide adequate protection during transit.  Inspect wood products for damage upon delivery and remove and replace damaged materials.
	.2 Store materials a minimum of 150 mm off the ground on blocking.  Keep materials under cover and dry.  Provide for air circulation within and around stacks and under temporary coverings.
	.3 Protect sheet materials to prevent breaking of corners and damage to surfaces.
	.4 Packaging Waste Management


	Part 2 Products
	2.1 PANEL MATERIALS
	.1 Sheathing:
	.2 Pressure Preservative Treated Plywood:

	2.2 MISCELLANEOUS LUMBER
	.1 Provide lumber for support or attachment of other construction, including furring, strapping, blocking, nailing strips, ground, rough bucks, cants, curbs, fascia, backing sleepers, and similar members.
	.2 Select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work for blocking and nailers.
	.3 Fabricate miscellaneous lumber from dimension lumber of sizes indicated, and into shapes shown on drawings.
	.4 Moisture Content: 19% maximum for lumber items not specified to receive wood preservative treatment.
	.5 Grade: for dimension lumber sizes provide No. 2 or Standard grade lumber per NLGA.  For board-sized lumber, provide sheathing grade, S2S.
	.6 Kiln dry lumber materials to 8% moisture content or less.

	2.3 WOOD PRESERVATIVE
	.1 Where lumber or plywood is indicated as preservative treated or is specified to be treated, treated in accordance with CAN/CSA O80.9M and AWPA.
	.2 Wood preservatives containing arsenic or chromium are not permitted.
	.3 Pressure treat above ground items with waterborne preservatives to minimum retention of 4.0 kg/m3.  After treatment, kiln-dry lumber and plywood to maximum moisture content of 19% and 15% respectively.  Treat indicated items and the following:
	.4 Pressure treat wood members in contact with ground or freshwater with waterborne preservatives to minimum of 6.4kg/m3
	.5 Fire-Retardant Treatment: to CAN/CSA O80.9M, CAN/CSA O80.20M and CAN/CSA O80.27M, pressure impregnated, and as follows:
	.6 Complete fabrication of treated items before treatment where possible.  If cut after treatment apply field treatment to cut surfaces.
	.7 Wood Preservatives: Maximum allowable VOC limit 350 g/L in accordance with SCAQMD Rule #1113 - Architectural Coatings.

	2.4 FASTENERS
	.1 Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture. Where rough carpentry is exposed to weather (during or after construction), in ground contact, pressure preservative treated, or in area of high relative humidity, provide fasteners with hot dip zinc coating complying with ASTM A153 or of Type 304 stainless steel.
	.2 Nails, spikes and staples: to CSA B111, hot dipped galvanized for pressure preservative and fire retardant treated materials.
	.3 Power Driven Fasteners: Fasteners with a CCMC or ICC-ES evaluation report acceptable to authorities having jurisdiction.
	.4 Nailing discs: flat caps, minimum 25 mm diameter, minimum 0.4 mm thick, sheet metal or fibre, formed to prevent dishing. Bell or cup shapes not acceptable.
	.5 Through Bolts and Anchor Bolts: ASTM A307, Grade A; with ASTM A563 hex nuts and where indicated flat washers, hot dip galvanized to ASTM A153.
	.6 Wood Screws: ASME B18.6.1 or as specified on Drawings.
	.7 Lag Screws: ASME B18.2.1

	2.5 FASTENER FINISHES
	.1 Stainless steel: use stainless steel type 304.

	2.6 ACCESSORIES
	.1 Sealants: in accordance with Section 07 92 00 – Sealants.
	.2 General purpose adhesive: to CSA O112 Series.
	.3 Surface Applied Wood Preservative:
	.4 Rough Hardware (bolts, nuts, washers, etc.): Hot dip galvanized in conformity to CSA G164 or Grade A low carbon steel, conforming to ASTM A307.
	.5 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or inorganic fibre plugs, explosive actuated fastening devices, recommended for purpose by manufacturer.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Comply with requirements of Building Code supplemented by following paragraphs.
	.2 Install members true to line, levels and elevations, square and plumb.
	.3 Construct continuous members from pieces of longest practical length.
	.4 Do not splice structural members between supports unless noted otherwise.
	.5 Install blocking, plates and backing for all components mounted on gypsum board walls, ceilings, and bulkheads requiring support.
	.6 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames and other work.
	.7 Use dust collectors and high quality respirator masks when cutting or sanding wood panels.
	.8 Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with minimum number of joints or optimum joint arrangement.
	.9 Comply with AWPA M4 and revisions specified in CSA O80 Series, supplementary requirements to AWPA M2 for applying field treatment to cut surfaces of preservative-treated lumber.

	3.2 POWER, TELECOMMUNICATIONS AND DATA PANEL BOARDS
	.1 Install 19 mm fire rated fir plywood boards on all walls in telephone and data rooms receiving wiring and equipment; minimum 1220 mm x 2440 mm panels on periphery walls over 300 mm wide, mounted 150 mm off of finished floor.

	3.3 ERECTION
	.1 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.
	.2 Countersink bolts where necessary to provide clearance for other work.
	.3 Use nailing disks for soft sheathing as recommended by sheathing manufacturer.



	06 40 00 - ARCHITECTURAL WOODWORK
	Part 1 General
	1.1 SUMMARY
	.1 This Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.

	1.4 CLOSEOUT SUBMITTALS
	.1 Project Record Sheet: Submit to the Consultant two copies of the project record sheet identifying the project title and address, Owner, Consultant, and Architectural Woodwork Subcontractor.  Indicate materials and finishes used for architectural woodwork and whether shop finished, or site finished and by whom. Include type and source of all cabinet hardware and any special items used under architectural woodwork.
	.2 Submit in accordance with Section 01 78 00 – Closeout Submittals.

	1.5 QUALITY ASSURANCE
	.1 Architectural Woodwork Standards (NAAWS) and Errata shall be used to establish the minimum level of quality for this project.
	.2 Execute the work of this Section by a member of AWMAC with five years’ experience in work of comparable complexity and scope.
	.3 Any reference to Custom or Premium grade in this specification shall be as defined in the NAAWS.
	.4 Any item not given a specific quality grade shall be Custom grade as defined in the NAAWS.
	.5 A copy of the NAAWS shall be made readily available for reference purposes on the job site.
	.6 References in this specification to part and item numbers mean those parts and items contained within the NAAWS.
	.7 Perform the Work in accordance with the definition of ‘Good Workmanship’ as defined in the NAAWS.
	.8 Remove and replace finish carpentry Work which does not conform to the NAAWS.
	.9 Guarantee and Inspection Service (GIS)
	.10 Materials and installation shall be in metric measurements.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, store, and handle materials in accordance with the NAAWS. Control the temperature and humidity in accordance with NAAWS recommendations, before, during, and after delivery, during storage, and during and after installation as required.
	.2 Provide protective coverings of suitable material for plastic laminate items, taking special precautions to protect corners.
	.3 Do not permit delivery of millwork to the site until the area is sufficiently dry so that woodwork shall not be damaged by excessive changes in ambient humidity.
	.4 Packaging Waste Management

	1.7 SITE CONDITIONS
	.1 Comply with the NAAWS requirements for care and storage for optimum temperature and humidity conditions.  Maintain a minimum 430 lx (40 f.c.) illumination on surfaces and areas where work is being installed.
	.2 Where work is indicated to be fitted to other construction, check dimensions of other construction by field measurement before fabrication; show recorded field measurements on final Shop Drawings.  Coordinate fabrication schedule with construction schedule and progress to avoid delay of Work.
	.3 Where field measurements cannot be made without delaying the Work, guarantee dimensions and proceed with fabrication without field measurements.  Coordinate other construction to ensure that actual dimensions correspond to guaranteed dimensions.

	1.8 WARRANTY
	.1 Provide two year AWMAC GIS Guarantee or Maintenance Bond.


	Part 2 Products
	2.1 MATERIALS
	.1 Basis-of-Design Materials: Materials and colours listed below form the Basis-of-Design materials for this project.
	.2 Materials other than named products Basis-of-Design materials may be acceptable to the Consultant; submit information in accordance with Section 01 62 00 – Product Options and Substitutions no later than seven days prior to bid closing date and as follows:
	.3 Use clean stock only and comply with NAAWS for quality grades specified.
	.4 Furring, Blocking, Shims, and Hanging Strips: Fire retardant treated softwood, Softwood or hardwood lumber, kiln dried to less than 8% moisture content.
	.5 Panel Materials: Provide panel materials meeting requirements for moisture content and grades in accordance with NAAWS requirements and as specified below. Panel products must be manufactured with no added urea-formaldehyde.
	.6 Douglas fir sheathing, Grade B-B; exposure durability rating shall be ‘EXTERIOR’, and the glue used shall be a fully waterproof structural adhesive
	.7 European Multi-Ply Plywood: Grade B/BB, urea-formaldehyde free.
	.8 Poplar plywood: to CSA O153, utility interior moisture resistant type.
	.9 Medium Density Fibreboard (MDF): Meeting ASTM D1037 and ANSI A208.2, Custom Grade for interior use, minimum 700 kg/m3 density; formaldehyde emissions shall be 0.30 ppm or less per 0.424m2/m3 of room value.
	.10 Hardwood plywood: to CSA O115, of thickness indicated, maximum size sheets application, and as follows:
	.11 Particleboard: to ANSI A208.1, Grade M-2 or better, minimum 720 kg/m3 density and Grade M-3, minimum 750 kg/m3 particleboard for countertops and shelves; clearly mark panels with grade mark in visible location; extruded particleboard having loose cores with voids will not be permitted; having no added urea formaldehyde.
	.12 Lumber:
	.13 High Pressure Decorative Laminate (HPDL): to IST 4586-2 and ANSI/NEMA LD3; Grades and application in accordance with applicable NAAWS requirements and as follows:
	.14 Low Pressure Decorative Laminate: to ANSI/NEMA LD3, in accordance with applicable NAAWS requirements, and as follows:
	.15 Edging:
	.16 Adhesive:
	.17 Sealant: in accordance with Section 07 92 00 – Sealants.

	2.2 CABINET WORK
	.1 Work shall conform to applicable NAAWS requirements.
	.2 Apply edge banding to all four edges.
	.3 Door and Drawer Bumpers: Self�adhesive type approximately 6 mm diameter clear silicone bumpers for all cabinet work doors and drawer faces, two per door and drawer, placed at door top and bottom and drawer top.

	2.3 CABINET FABRICATION
	.1 General
	.2 Construction

	2.4 CABINET HARDWARE
	.1 Provide the following cabinet hardware, in quantity required, complete with all screws, bolts, washers for complete installation.
	.2 Non-Exposed Fasteners: fabricators choice consistent with quality level specified.
	.3 Exposed Fasteners: Architectural appearance, material, finish and fastener tool type as selected by Consultant; coordinate sample submittals before ordering materials.
	.4 Draw Bolt Fasteners: Mitre butt joint fastener, adjustable and requiring no special tools for installation, galvanized.
	.5 Spacers: Rigid PVC to size and profile indicated.
	.6 Access Panel Connectors
	.7 Grommets for electrical cords through counter tops, as indicated on drawings.
	.8 Pulls: Typical drawers and doors as indicated on Drawings.
	.9 Drawer Slides: Following list of drawer slides is provided to indicate general conformance requirements only; notify the Consultant where drawer width, height or intended use differs from that indicated in the general description and the requirements of the manufacturer:
	.10 Hinges:
	.11 Locks:
	.12 Shelf Rests:

	2.5 FACTORY FINISHING – CABINET WORK
	.1 Cabinet work for High Pressure Decorative Laminate Finish:
	.2 Laminate Countertops and Backsplashes


	Part 3 Execution
	3.1 EXAMINATION
	.1 Site Conditions for installation of architectural woodwork shall be in accordance with applicable NAAWS requirements.
	.2 Verify condition and dimensions of previously installed work upon which this Section depends.  Report defects to Consultant. Commencement of Work means acceptance of existing conditions.

	3.2 PREPARATION
	.1 Obtain measurements from site.
	.2 Check access to ensure large pieces of work can be safely handled to their place of final installation.
	.3 Verify that solid blocking for support and anchoring of woodwork is installed where required.  Confirm exact height and location with Drawings and Consultant.
	.4 Protect finished surfaces and materials of other trades from damage.
	.5 Ensure services and roughing�in which affect or are connected to or through this work are complete and acceptable.
	.6 Back prime cabinet work immediately after delivery to site.

	3.3 INSTALLATION
	.1 Install work to applicable NAAWS and Quality Assurance requirements.
	.2 Install cabinet work in its indicated locations, plumb, level, and true.
	.3 Anchor to floor, walls, blocking, or ceiling using fastening devices and hardware consistent with the building materials encountered. Do not use wood plugs. Do not use plastic plugs for ceilings or walls. Provide wall strapping as required.
	.4 Anchor cabinet work and millwork to building structure. Shim level and set square in relation to adjoining surfaces. Scribe to adjacent Work. Provide allowance for finish flooring installation to base.
	.5 Cabinet work:
	.6 Supply and install hardware required for the completion of architectural woodwork, including, without limitations, adjustable shelf supports and cabinet hinges, catches, pulls, drawer accessories, bumpers, drawer slides and closet hanger bars, and similar items.  Install millwork hardware in the shop wherever possible.  Install millwork hardware secure, plumb, level, true to line, and in accordance with the hardware manufacturers' printed instructions.  Cut and fit to millwork for proper installation and operation.  Provide smoothly operating units free from binding.  Clean and adjust hardware for proper operation.

	3.4 ADJUSTING
	.1 During and after installation adjust all hardware and operating parts as necessary to ensure smooth and proper operation.

	3.5 CLEANING
	.1 Clean all cabinet, countertops, shelves and fixtures.
	.2 Repair any marks, scratches or marring.
	.3 Remove and replace damaged, marked, or stained architectural woodwork.



	07 84 00 - FIRESTOPPING AND SMOKESEALS rev
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Definitions:
	.2 Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-Installation Meetings: convene pre-installation meeting one week prior to beginning work of this Section, with contractor's representative and Consultant in accordance with Section 01 31 19 – Project Meetings to:
	.2 Schedule: Submit a schedule listing surfaces or components to which firestopping and smokeseals is to be applied, and indicating the firestopping and smokeseals system and materials required and detailing installation not later than 30 working days following Award of Contract.

	1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit product data in accordance with Section 01 33 00 – Submittal Procedures:
	.3 Quality assurance submittals: submit following in accordance with Section 01 45 00 - Quality Control.
	.4 Provide a third party inspection agency upon completion of the Work of this Section to inspect the fire stopping work and submit written reports and verifications/approval of the installation of products and systems and the products are installed to the manufacturer’s requirements to achieve the required fire ratings.

	1.5 QUALITY ASSURANCE
	.1 Regulatory Requirements: Use materials and methods of determining required thickness of application that have the full acceptance of Authority Having Jurisdiction and that are tested in accordance with ULC 115, and that form a part of a ULC or CUL listed system, Engineered Judgement or Equivalent Fire Resistance Rated Assembly.
	.2 Use materials and methods of determining required thickness of application that have the full acceptance of authority having jurisdiction.
	.3 Qualifications:  Installer: company or person specializing in fire stopping installations and approved by manufacturer with five years documented experience
	.4 Where possible determine thickness to be applied from tests of assemblies identical to the assembly to be protected, conducted in accordance with ULC 101, ASTM E119, UL 1479, NFPA 251, and ASTM E814.
	.5 Determine system from available engineering studies, or correspondence with the labelling agency indicating the effect of the differences on the fire separation of the assembly. Confirm acceptance of system by authorities having jurisdiction in writing.
	.6 Where the assembly includes conditions that do not correspond to those included in any previously tested assembly and for which no relevant engineering information is available use the same system and material as would be required for a tested assembly with similar conditions and that will achieve at least the minimum level of performance required in a previously tested assembly.
	.7 Use materials tested to ULC 115. Assemblies containing the materials shall be in accordance with assemblies tested and approved by agencies acceptable to authority having jurisdiction.
	.8 Source Responsibility: Obtain through penetration firestop and joint systems, for each kind of penetration and construction condition indicated, from a single source of installation responsibility.
	.9 Delegated Design Professional: Use a Professional Engineer, registered in the province of the Work and familiar with installations of similar scope and complexity to design firestopping and smokeseals.

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, shipping, handling and unloading:
	.2 Storage and Protection:
	.3 Packaging Waste Management

	1.7 SITE CONDITIONS
	.1 Ambient Conditions:


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Acceptable Manufacturers:  Subject to compliance with requirements specified in this Section, manufacturers offering products that may be incorporated into the Work include; but are not limited to, the following:

	2.2 PERFORMANCE/DESIGN CRITERIA
	.1 Delegated Design Requirements: Design firestopping and smokeseals required by the Contract Documents to withstand fire ratings indicated and in accordance with requirements of the Building Code, and as described in Section 01 35 00 – Delegated Design.
	.2 Performance Requirements: Manufacturer shall design proprietary assemblies to withstand the listed ratings in accordance with the Building Code, Underwriters Laboratories Canada, and authorities having jurisdiction, and as follows:

	2.3 MATERIALS: FIRESTOPPING AND SMOKESEALS, GENERAL
	.1 Compatibility: Provide firestopping and smokeseals systems that are compatible with one another, with the substrates forming openings, and with the items, if any, penetrating firestopping and smokeseals systems, under conditions of service and application, as demonstrated by firestopping and smokeseals system manufacturer based on testing and field experience, and as follows:
	.2 Accessories: Provide components for each firestopping and smokeseals systems that are needed to install fill materials. Use only components specified by firestopping and smokeseals system manufacturer and approved by the qualified testing and inspecting agency for firestopping and smokeseals systems indicated. Accessories include, but are not limited to, the following items:

	2.4 FILL MATERIALS
	.1 General:
	.2 Cast�in�Place Firestopping and Smokeseals Devices: Factory�assembled devices for use in cast�in�place concrete floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended flange attached to one end of the sleeve for fastening to concrete formwork, and a neoprene gasket.
	.3 Latex Sealants: Single�component latex formulations that after cure do not re�emulsify during exposure to moisture.
	.4 Firestopping and Smokeseals Devices: Factory�assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrating item.
	.5 Cable Penetration Devices:
	.6 Intumescent Composite Sheets: Rigid panels consisting of aluminum foil faced elastomeric sheet bonded to galvanized steel sheet.
	.7 Intumescent Putties: Non�hardening dielectric, water resistant putties containing no solvents, inorganic fibres, or silicone compounds.
	.8 Intumescent Spray Foam: Expanding spray�in�place intumescent foam sealant.
	.9 Intumescent Wrap Strips: Single component intumescent elastomeric sheets with aluminum foil on one side.
	.10 Mortars: Pre�packaged, dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a non�shrinking, homogeneous mortar.
	.11 Pillows/Bags: Reusable, heat expanding pillows/bags consisting of glass fibre cloth cases filled with a combination of mineral fibre, water insoluble expansion agents and fire retardant additives.
	.12 Silicone Foams: Multi�component, silicone based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, non�shrinking foam.
	.13 Silicone Sealants: Moisture curing, single component, silicone based, neutral curing elastomeric sealants of grade indicated below:

	2.5 MIXING
	.1 For those products requiring mixing before application, comply with firestopping and smokeseals system manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other items or procedures needed to produce products of uniform quality with optimum performance characteristics for application indicated.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Examine surfaces, components, materials to receive firestopping and smokeseals material; report any conditions which would detrimentally affect the application of the material or the proper firestopping and smokeseals of the system.
	.2 Commence Work when conditions of surfaces and the working conditions are suitable.
	.3 Where penetration sealants or caulking are required, ensure all service lines are in place, tested and approved.
	.4 Verify all proper blocking, framing (using non�combustible materials) are properly installed and prepared to receive firestopping and smokeseals. Notify Consultant in writing of any deficiencies affecting the proper performance of the firestopping and smokeseals, do not proceed until deficiencies are corrected.

	3.2 PREPARATION
	.1 Examine sizes and conditions of voids to be filled to establish correct thicknesses and installation of materials.
	.2 Prepare surfaces in contact with fire stopping materials and smoke seals to manufacturer's instructions.
	.3 Maintain insulation around pipes and ducts penetrating fire separation without interruption to vapour barrier.
	.4 Prime surfaces as required.
	.5 Mask where necessary to avoid spillage and over coating onto adjoining surfaces; remove stains on adjacent surfaces.

	3.3 INSTALLATION
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
	.2 Install fire stopping and smoke seal material and components in accordance with manufacturer's certified tested system listing.
	.3 Apply firestopping and smokeseals materials/systems to maintain the fire separations in the project as indicated on drawings.
	.4 Seal holes or voids made by through penetrations, poke�through termination devices, and unpenetrated openings or joints to ensure continuity and integrity of fire separation are maintained.
	.5 Provide temporary forming as required and remove forming only after materials have gained sufficient strength and after initial curing.
	.6 Tool or trowel exposed surfaces to neat finish.
	.7 Remove excess compound promptly as work progresses and upon completion.

	3.4 FIELD QUALITY CONTROL
	.1 Review: notify Consultant when ready for review and prior to concealing or enclosing fire stopping materials and service penetration assemblies.
	.2 Manufacturer's Field Services:

	3.5 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
	.3 Remove temporary dams after initial set of fire stopping and smoke seal materials.

	3.6 SCHEDULE
	.1 Design and provide through penetration firestopping and smokeseals as follows for:
	.2 Design and provide joint firestopping and smokeseals as follows for:
	.3 Design and provide perimeter fire containment firestopping and smokeseals as follows for:



	07 92 00 - SEALANTS
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
	.3 When required by Consultant, submit test certificates from an approved Canadian materials testing laboratory indicating that sealants meet the requirements of the standards specified, and that the tests have been conducted in accordance with ASTM D2240.
	.4 Submit manufacturer's printed product literature, specifications and data sheet. Indicate the following:
	.5 Submit manufacturer’s installation instructions for each product used.

	1.4 QUALITY ASSURANCE
	.1 Caulking shall be performed by a manufacturer approved contractor with minimum three years successful experience in Work of similar size and complexity.
	.2 Before performing Work of this Section, submit the names of proposed materials. If specified using Standards, indicate Qualification Number.
	.3 Compatibility: Ensure sealants are compatible with adjacent materials and are approved by manufacture for use with adjacent materials.
	.4 Mock-Ups:

	1.5 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, handle, store and protect materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver containers labelled and sealed, complete with written application and maintenance instructions.
	.3 Store materials in a dry heated enclosure in accordance with manufacturer's instructions.
	.4 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional and Municipal regulations.
	.7 Unused sealant material must not be disposed of into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.
	.8 Divert unused joint sealing material from landfill to official hazardous material collections site approved by Consultant.
	.9 Empty plastic joint sealer containers are not recyclable. Do not dispose of empty containers with plastic materials destined for recycling.
	.10 Fold up metal banding, flatten, and place in designated area for recycling.
	.11 Packaging Waste Management

	1.6 SITE CONDITIONS
	.1 Ambient Conditions:
	.2 Joint�Width Conditions:
	.3 Joint�Substrate Conditions:

	1.7 WARRANTY
	.1 Contractor hereby warrants that caulking work will not leak, crack, crumble, melt, shrink, run, lose adhesion or stain adjacent surfaces in accordance with General Conditions, but for three years.
	.2 Provide Warranty for sealants to include in maintenance manuals as specified in Section 01 78 00 – Closeout Submittals.


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Acceptable Manufacturers: Subject to compliance with requirements in this Section and as recommended by the manufacturer, manufacturers offering products that may be incorporated into the Work include the following:

	2.2 PERFORMANCE/DESIGN CRITERIA
	.1 Sealant system shall satisfy following requirements for duration of warranty period:
	.2 Reference to products does not relieve manufacturer of responsibility to comply fully with specified criteria.

	2.3 SEALANT MATERIALS
	.1 Do not use caulking that emits strong odours, contains toxic chemicals or is not certified as mould resistant in air handling units.
	.2 When low toxicity caulks are not possible, confine usage to areas which off gas to exterior, are contained behind air barriers, or are applied several months before occupancy to maximize offgas time.
	.3 Unless otherwise specified, VOC content limits of sealants shall be in accordance with SCAQMD Rule 1168 and as follows:

	2.4 SEALANT MATERIAL DESIGNATIONS
	.1 Type S-1: Acrylic Latex One Part, Shore A Hardness 20, to ASTM C834.
	.2 Type S-2: Silicone Sealant, mould and mildew resistant to ASTM C920; type S; grade NS; class 50; use NT, G, and A.
	.3 Type S-3: Silicone Sealant, general construction and air-seal sealant.
	.4 Type S-5: Acoustical Sealant, interior, non-skimming, non-hardening, simple component synthetic rubber sealant.
	.5 Type S-7: Single-component polyurethane or hybrid sealant, non-sag, for general construction.
	.6 Type S-10: Control joint sealant, two-component, epoxy-urethane, self-levelling, load bearing saw cut or preformed control joints.
	.7 Type S-12: Control Joint Sealant, two component, semi-rigid epoxy, load bearing, self levelling sealant.

	2.5 COLOURS
	.1 Colours: To match adjacent materials, as selected by Consultant, from manufacturer’s standard colour range. Confirm with Consultant prior to application.

	2.6 SEALANT SELECTION
	.1 Where no specified type of sealant is shown or specified, confirm sealants specified in this Section appropriate for its location.
	.2 Make sealant selections consistent with manufacturer’s recommendations.
	.3 Use acrylic sealant Type S�1 only on the interior and only in situations where little or no movement can occur.
	.4 Use mould & mildew resistant silicone sealant Type S�2 for non�moving joints in washrooms and kitchens. Do not use on floors.
	.5 Use silicone general construction sealant Type S�3 or Type S�6 and S�7 for all joints, interior, where no other specific sealant type specified. Use Type S-6 for joints over 19 mm.
	.6 Use acoustical sealant Type S�5 and air seal sealant Type S�3 only where they will be fully concealed and only where no constant or consistent air pressure difference will exist across the joint.
	.7 Use control joint sealant S-10 as filler for interior, horizontal saw cut or preformed control joints where joints are subject to load bearing conditions.
	.8 Use control joint sealant S-12 as filler for interior, horizontal saw cut or preformed control joints where joints are subject to thermal shock conditions, traffic loops, and where a high bond strength is required.

	2.7 ACCESSORIES
	.1 Preformed Compressible and Non�Compressible back�up materials that are non-staining, compatible with joint substrate, sealants, primers, and other joint fillers, and are approved for applications indicated by sealant manufacturer based on site experience and laboratory testing.
	.2 Preformed Sealants
	.3 Primer: Non-staining type as recommended by sealant manufacturer.
	.4 Joint Cleaner: Non-corrosive solvent type recommended by sealant manufacturer for applicable substrate materials.
	.5 Bond Breaker:  Pressure-sensitive plastic tape that will not bond to sealants.


	Part 3 Execution
	3.1 PROTECTION
	.1 Protect installed Work of other trades from staining or contamination.

	3.2 EXAMINATION
	.1 Carefully inspect surfaces, materials to receive sealants and verify they are physically capable of retaining sealant bond.
	.2 Verify that fillers and backing provided under other Sections properly installed.
	.3 Grind joint surfaces if required to achieve adequate surface preparation.

	3.3 PREPARATION
	.1 Prepare surfaces in accordance with manufacturer’s instructions.
	.2 Examine joint sizes and conditions to establish correct depth to width relationship for installation of backup materials and sealants.
	.3 Maintain workmanship of highest quality in accordance with best trade practice.
	.4 Ensure that joint forming materials are compatible with sealant.
	.5 Clean bonding joint surfaces of harmful matter substances including dust, rust, oil grease, and other matter which may impair Work.  Wire brush loose materials and other foreign matter which might impair adhesion of sealant.
	.6 Use air stream to blow out dirt and water from crevices.
	.7 Ensure joint surfaces are dry and frost free.
	.8 Prime all porous material (e.g. wood, masonry, concrete, ceramic or paver tile, etc).
	.9 Prime other joints when recommended by manufacturer. Use a brush that will reach all parts of the joints. Mask adjoining surfaces with tape prior to priming to prevent staining.

	3.4 PRIMING
	.1 Where necessary to prevent staining, mask adjacent surfaces prior to priming and caulking.
	.2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately prior to caulking.

	3.5 BACKUP MATERIAL
	.1 Use backer rod as specified, to limit depth of sealant and to act as bond breaker at back of joint.
	.2 Install joint filler to achieve correct joint depth and shape, with approximately 30% compression.
	.3 Where depth of joint does not permit the use of backer rod apply paper masking tape to back of joint to act as bond breaker.
	.4 Ensure that no joints are formed which are bonded on adjacent sides where there is any possibility of movement.

	3.6 MIXING
	.1 Mix materials in strict accordance with sealant manufacturer's instructions.

	3.7 APPLICATION
	.1 Apply sealant in strict accordance with manufacturer's recommendations.
	.2 For joints where movement is possible, apply backer rod to achieve a joint depth of one half the joint width but not less than 9 mm; for joints larger than 25 mm use a depth of 13 mm.
	.3 Use pressure gun fitted with suitable nozzle. Use sufficient pressure to fill voids and joints solid.
	.4 Form surface of sealant smooth, free from ridges, wrinkles, sags, or air pockets and imbedded impurities. Neatly tool surface to a slight concave appearance.
	.5 Tool sealants to achieve air tight joints. Use wet tools as required.
	.6 Ensure bead is solid, filling entire space between sides and bedding material, exerting sufficient pressure to obtain maximum bond, by allowing sealant to bulge out in advance of nozzle.
	.7 Apply sealant within recommended temperature ranges. Consult manufacturer when sealant cannot be applied within recommended temperature range.
	.8 Seal perimeters of hollow metal door frames on both sides.
	.9 Seal control joints in gypsum board, and junctures between interior partitions with exterior walls.
	.10 Seal window and door frames around the inside perimeter, so that an airtight seal is obtained, as indicated on drawings.
	.11 Seal joints in floors and walls and around service and mechanical and electrical fixture penetrations.
	.12 Seal at all locations where dissimilar material meet.
	.13 Curing

	3.8 CLEANING
	.1 Clean adjacent surfaces immediately and leave Work neat and clean.
	.2 Remove excess and droppings, using recommended cleaners as work progresses.
	.3 Remove masking tape after initial set of sealant.
	.4 Correct staining and discolouring of adjacent surfaces as directed by Consultant.



	08 11 13 - STEEL DOORS AND FRAMES
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:
	.2 American National Standards Institute (ANSI)/ Steel Door Institute (SDI):
	.3 American Society for Testing and Materials International (ASTM):
	.4 Builders Hardware Manufacturers Association (BHMA):
	.5 Canadian Standards Association (CSA Group):
	.6 Canadian Steel Door Manufacturers' Association (CSDMA):

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Product Data:
	.2 Shop Drawings:

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data for cleaning and maintenance of finishes for incorporation into manual specified in Section 01 78 00 � Closeout Submittals.

	1.5 QUALITY ASSURANCE
	.1 Quality Standard: Comply with ANSI A250.8, unless more stringent requirements are indicated. Comply with ICC A117.1.
	.2 Qualifications

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and as follows:
	.2 Packaging Waste Management


	Part 2 Products
	2.1 PERFORMANCE/DESIGN CRITERIA
	.1 Perform work in accordance with CSDMA, Recommended Specifications for Commercial Steel Doors and Frames, except as otherwise specified herein.
	.2 Provide doors and frames complying with ANSI A250.8 for quality and ANSI A250.4 for physical-endurance level.
	.3 Design exterior frame assembly to accommodate expansion and contraction when subjected to minimum and maximum surface temperature of �35 degrees C to 35 degrees C.

	2.2 MATERIALS
	.1 Steel:
	.2 Nominal Base Metal Thickness Requirements:
	.3 Door Core Materials

	2.3 ADHESIVES
	.1 Honeycomb cores and steel components: heat resistant, spray grade, resin reinforced neoprene/rubber (polychloroprene) based, low viscosity, contact cement.
	.2 Interlocking Edge Seam Adhesive: fire resistant, resin reinforced polychloroprene, high viscosity, sealant/adhesive.

	2.4 PRIMER
	.1 Touch�up primer: to ASTM A780/A780M and SSPC-PS 12.01.

	2.5 FINISHING
	.1 Shop apply zinc rich primer to repair damaged zinc coatings arising from fabrication; cure primer fully before shipping to site; include compatible primer for site finishing and correction of surface abrasions to zinc coatings and factory applied primer.
	.2 Remove weld slag and splatter from exposed surfaces.
	.3 Fill and sand smooth tool marks, abrasions and surface blemishes to present smooth uniform surfaces. Prepare surfaces for field painting to ASTM D6386 and ASTM D7396 and Section 09 91 00 - Painting.

	2.6 ACCESSORIES
	.1 Door silencers (bumpers): Grey rubber, to ANSI/BHMA A156.16 Type 6-180; three silencers on strike jambs of single door frames; two silencers on heads of double door frames; screw fastener applied. Stick on bumpers are not acceptable.
	.2 Floor anchors: 3.5 mm minimum adjustable floor clip angles with 2 holes for anchorage to floor.
	.3 Fabricate glazing stops as formed channel, minimum 16 mm height, accurately fitted, butted at corners and fastened to frame sections with counter�sunk oval head sheet metal screws.
	.4 Make provisions for glazing as indicated and provide necessary glazing stops.
	.5 Metallic paste filler: to manufacturer's standard.
	.6 Fasteners: tamperproof type 304 stainless steel screws with countersunk flat head.
	.7 Sealant: Section 07 92 00 – Sealants.
	.8 Glazing: Section 08 80 50 – Glazing.

	2.7 FABRICATION GENERAL
	.1 Welded construction: assemble units by welding in accordance with CSA W59 to produce a finished unit square, true and free of distortion. Welding shall be undertaken only by a fabricator fully approved by the Canadian Welding Bureau to the requirements of CSA W47.1.
	.2 Fabricate steel doors and frames units complying with ANSI/SDI A250.8 and to be rigid, neat in appearance, and free from defects including warp and buckle.  Where practical, fit and assemble units in manufacturer's plant.  Clearly identify work that cannot be permanently factory assembled before shipment, to assure proper assembly at Project site.
	.3 Make provisions in doors and frames to suit requirements of trade or section providing electrically operated hardware or security devices. Provide removable plates or knock outs for electrical contacts. Provide junction boxes on security door frames as required for door strikes, mag locks and door contacts. Ensure frames arrive on site prepared for wiring.
	.4 Fabricate galvanized steel channels to reinforce frames and screens as required for size, and for fire protection rating requirements. Extend reinforcements from floor to structure above. Design top connection to accommodate structural deflection. Conceal reinforcements in frames and screens.
	.5 Fabricate all rated doors, frames and screens to fire rating labelling authority standard.

	2.8 FRAMES AND SCREENS FABRICATION: GENERAL
	.1 Fabricate frames in accordance with CSDMA specifications and ANSI/SDI A250.8.
	.2 Accurately form frames to profiles indicated. Construct frames straight and free from twist or warp.
	.3 Interior frames: 1.6 mm minimum for single doors; 1.98 mm for frames with opening width in excess of 1220 mm; welded type construction. 50 mm face standard frame profile, throat and frame width to suit wall construction. Knock-down frames are not allowed.
	.4 Blank, drill, reinforce and tap frames to receive mortised, templated hardware, security, and electrical devices, using templates provided by finish hardware supplier. Reinforce frames for installation of closers. For transportation, install stiffener plates or two angle spreaders where required to prevent bending of frame and to maintain alignment when setting. Weld reinforcement in place. Remove prior to installation.
	.5 Provide removable portion of stop and frame where required for overhead concealed door closers, properly connected to frame, and prepare for attachment of closer prior to shipment.
	.6 Manufacturer's nameplates on frames and screens are not permitted.
	.7 Conceal fastenings except where exposed fastenings are indicated.
	.8 Provide factory�applied touch up primer at areas where zinc coating has been removed during fabrication.
	.9 Partition Screens:

	2.9 FRAME ANCHORAGE
	.1 Provide appropriate anchorage to floor and wall construction.
	.2 Where frames terminate at finished floor, supply floor plates for anchorage to slab. Check depth of extension of finished floor to structural slab and provide jamb extension anchorage as required. Provide 50 mm minimum adjustment.
	.3 Locate wall anchors immediately above or below each hinge reinforcement on the hinge jamb, and directly opposite on the strike jamb. Provide three anchors per jamb for frames up to 2300 mm. Add one anchor per jamb for each additional 760 mm or fraction thereof in frame height.
	.4 Locate anchors for frames in existing openings not more than 150 mm from top and bottom of each jambs and intermediate at 660 mm o.c. maximum.

	2.10 FRAMES: WELDED TYPE
	.1 Welding in accordance with CSA W59.
	.2 Cut frame mitres accurately and weld on inside of frame profile. Fill frame corners, exposed surface depressions and butted joints with air drying paste filler. Sand to a smooth uniform finish. Touch up damaged galvanized finish with zinc rich primer.
	.3 Cope accurately and securely weld butt joints of mullions, transom bars, centre rails and sills.
	.4 Grind welded joints and corners to a flat plane, fill with metallic paste and sand to uniform smooth finish.
	.5 Securely attach floor anchors to inside of each jamb profile.
	.6 Weld in two temporary jamb spreaders per frame to maintain proper alignment during shipment.

	2.11 DOOR FABRICATION GENERAL
	.1 Fabricate steel doors rigid, neat in appearance, and free from defects including warp and buckle; 45 mm thickness of types and sizes indicated on drawing, and as follows:
	.2 Fabricate doors with longitudinal edges locked seam and spot welded. Seams: not visible, grind welded joints to a flat plane, fill with metallic paste filler and sand to a uniform smooth finish. Bevel both stiles of single doors 1 in 16.
	.3 Interior Doors: Flush, lock seam construction, hollow steel doors fabricated in accordance with CSDMA Manufacturing Specifications for Doors and Frames, and as follows:


	Part 3 EXECUTION
	3.1 EXAMINATION
	.1 Verify condition and dimensions of previously installed work upon which this Section depends. Report defects to Consultant. Commencement of work means acceptance of existing conditions.

	3.2 INSTALLATION GENERAL
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
	.2 Install back angle for sill PMMA membrane to terminate on below the threshold in line with the primary air seal.
	.3 Install doors, frames and accessories in accordance with reviewed shop drawings, ANSI/SDI A250.11, CSDMA Guide Specification for Installation and Storage of Hollow Metal Doors and Frames, manufacturer’s data, and as specified in this Section.
	.4 Damaged or twisted door and frames, or doors with interior cores or frame telegraphing through, will be rejected.

	3.3 FRAME INSTALLATION
	.1 Door Frames:
	.2 Window Frames:
	.3 Frame Tolerances: Install frames to tolerances listed in ANSI/SDI A250.11, and as follows:
	.4 Install door silencers.

	3.4 DOOR INSTALLATION
	.1 Fit hollow metal doors accurately in frames within clearances required for proper operation; shim as necessary for proper operation.  Install as specified in ANSI/SDI A250.8.
	.2 Install hardware in accordance with hardware templates and manufacturer's instructions and Section 08 71 00 - Door Hardware.
	.3 Provide even margins between doors and jambs and doors and finished floor and thresholds as follows.
	.4 Adjust operable parts for correct clearances and function.

	3.5 GLAZING
	.1 Install glazing for doors and frames in accordance with Section 08 80 50 � Glazing.

	3.6 FINISH REPAIRS
	.1 Touch-up areas where galvanized coating has been removed or damaged with primer.
	.2 Fill exposed frame anchors and surfaces with imperfections with metallic paste filler and sand to a uniform smooth finish.

	3.7 FIELD PAINTING
	.1 Prepare surfaces for field painting, to ASTM D6386 and ASTM D7396.
	.2 Field painting: refer to Section 09 91 00 – Painting. Provide final finish, free of scratches or other blemishes.

	3.8 ADJUSTING
	.1 Adjust doors for smooth, easy, free swinging operation and balanced door movement.

	3.9 CLEANING
	.1 Clean doors, frames and screens.



	08 71 00 - DOOR HARDWARE
	Part 1 General
	1.1 SUMMARY
	.1 Section Incudes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Pre�Installation Meetings: convene pre-installation meeting in accordance with Section 01 31 19 – Project Meetings to:

	1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures:
	.2 Submit samples in accordance with Section 01 33 00 – Submittal Procedures:
	.3 Hardware List:
	.4 Manufacturer's Instructions:

	1.5 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.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials:

	1.7 QUALITY ASSURANCE
	.1 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.2 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.

	1.8 DELIVERY, STORAGE, AND HANDLING
	.1 Packing, Shipping, Handling and Unloading:
	.2 Storage and Protection:
	.3 Packaging Waste Management

	1.9 WARRANTY
	.1 Provide written warranty, executed by manufacturer agreeing to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	.2 Failures include, but are not limited to, the following:
	.3 Warranty Period: From date of Substantial Performance, and as follows:


	Part 2 Products
	2.1 HARDWARE -GENERAL
	.1 Use one manufacturer's products only for similar items.

	2.2 DOOR HARDWARE
	.1 As indicated in Section 08 71 10 – Door Hardware Schedule.

	2.3 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.

	2.4 KEYING
	.1 Doors and cabinet locks to be keyed as directed. Prepare detailed keying schedule in conjunction with Consultant.


	Part 3 Execution
	3.1 INSTALLATION GENERAL
	.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 HARDWARE
	.1 Install hardware to standard hardware location dimensions in accordance with Canadian Metric Conversion 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 only manufacturer's supplied fasteners. Failure to comply may void manufacturer's warranties and applicable licensed labels.  Use of quick type fasteners, unless specifically supplied by manufacturer, is unacceptable.
	.5 Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:

	3.3 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.

	3.4 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.

	3.5 CLOSEOUT ACTIVITIES
	.1 Maintenance Staff Briefing:
	.2 Demonstrate operation, operating components, adjustment features, and lubrication requirements.

	3.6 SCHEDULE
	.1 As per attached Section 08 71 10 - Door Hardware Schedule.



	08 71 10 - DOOR HARDWARE SCHEDULE
	08 80 50 - GLAZING
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Convene pre-installation meetings: one week prior to beginning work of this Section.

	1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.
	.3 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
	.4 Manufacturer's Instructions: Submit manufacturer's installation instructions.

	1.5 CLOSEOUT SUBMITTALS
	.1 Provide maintenance data including cleaning instructions for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

	1.6 QUALITY ASSURANCE
	.1 Manufacturer’s technical recommendations:
	.2 Window fabricator qualifications:  shall be a member in good standing of the Fenestration Association of BC and adhere to the rules and regulations for workmanship, training and personnel as set forth by the association.
	.3 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.4 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.5 Glass panels in doors, lites and windows shall have a permanent label located in the lower right-hand side of the glass unit in accordance with CAN/CGSB-12.1

	1.7 SITE CONDITIONS
	.1 Install glazing when ambient temperature is 4 degrees C minimum. Maintain ventilated environment for 24 hours after application
	.2 Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.

	1.8 DELIVERY, STORAGE, AND HANDLING
	.1 Section 01 61 00 - Common Product Requirements.
	.2 Coordinate Work of this Section with Work of other Sections so as not to delay construction schedule.
	.3 Deliver, store and handle all components to prevent damage.
	.4 Provide secure, temporary, dry enclosed structure for storage of glass units.
	.5 All individual cases of glass to be secured, blocked and braced to prevent falls.
	.6 Replace any broken, scratched, or damaged materials at Contractor’s expense.
	.7 Protect all exposed surfaces from stain, discolouration, corrosion, and other abuse.
	.8 Packaging Waste Management

	1.9 WARRANTY
	.1 Provide manufacturers guarantee for the following types of glass listed, against defects in materials and workmanship for the period indicated, commencing from the date of Substantial Performance of Work.


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Basis of Design products are named in this Section; additional manufacturers offering similar setting systems may be incorporated into the work provided they meet the performance requirements established by the named products.
	.2 Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

	2.2 PERFORMANCE / DESIGN CRITERIA
	.1 Provide continuity of building enclosure vapour and air barrier using glass and glazing materials as follow:
	.2 Size glass to withstand wind loads, dead loads and positive and negative live loads as measured in accordance with ANSI/ASTM E330/E330M and in accordance with CAN/CGSB-12.20.
	.3 Limit center-of-glass deflection to the smallest of:

	2.3 MATERIALS
	.1 Tempered Safety Glass: to CAN/CGSB�12.1, clear, 6 mm minimum thickness.

	2.4 ACCESSORIES
	.1 Sealant: in accordance with Section 07 92 00 – Sealants.
	.2 Setting blocks: Neoprene, EPDM, or Silicone, 80�90 Shore A durometer hardness to ASTM D2240, to suit glazing method, glass light weight and area.
	.3 Spacer shims: Neoprene or Silicone, 50�60 Shore A durometer hardness to ASTM D2240, 75 mm long x one half height of glazing stop x thickness to suit application. Self adhesive on one face.
	.4 Glazing tape:
	.5 Glazing splines: resilient polyvinyl chloride or silicone, extruded shape to suit glazing channel retaining slot, black colour.
	.6 Glazing clips: manufacturer's standard type.
	.7 Screws, bolts and fasteners: Type 304 stainless steel.
	.8 Glass presence markers: easily removable, non-residue depositing.
	.9 Lock�strip gaskets: to ASTM C542.

	2.5 FABRICATION
	.1 Verify glazing dimensions on Site.
	.2 Clearly label each glass light with maker's name, weight, quality, type and certification number. Do not remove labels until after work has been reviewed by Engineer.
	.3 Accurately size glass to fit openings allowing the clearances shown on the following tables:
	.4 Bite of glass edge on stop:


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verify that openings for glazing are correctly sized and within tolerance.
	.2 Verify that surfaces of glazing channels or recesses are clean, free of obstructions, and ready to receive glazing.

	3.2 PREPARATION
	.1 Ensure all wood backing rebates and stops properly primed and finished, coordinate with Section 06 20 00 – Finish Carpentry and Section 06 40 00 – Architectural Woodwork.
	.2 Ensure all glazing rebates smooth and true, free of projections nails, screws, fastenings properly set to prevent contact with glass.
	.3 Ensure all stops, splines, glazing accessories provided are accurately cut to length and proper size and type for specific glazing.
	.4 Clean contact surfaces with solvent and wipe dry.
	.5 Seal porous glazing channels or recesses with substrate compatible primer or sealer.
	.6 Prime surfaces scheduled to receive sealant.

	3.3 GENERAL INSTALLATION
	.1 Install work in accordance with the Quality Management provisions specified in this section and manufacturer’s written instructions.
	.2 Size glass to Code requirements and verify glass for openings are correctly sized and are within allowable tolerances. Install glass with full contact and adhesion at perimeter. Maintain edge clearance recommended by glass manufacturer.
	.3 Compliance: Comply with manufacturer's written data, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.
	.4 Remove and replace glazing stops in original locations, using original fasteners, securely set and undamaged.
	.5 Use setting blocks, spacers and, for wet glazing, shims, as required to properly support the glass, centred in place in the glazing space independent of the glazing materials and to uniformly distribute its load.
	.6 Use a minimum of two setting blocks, located at the quarter points. Locate spacers at jamb edges of glass, uniformly spaced at 600 mm o.c. maximum, and 300 mm maximum from top to bottom.
	.7 Handle and install heat absorbing glass in accordance with manufacturer's directions.
	.8 Prevent nicks, abrasion and other damage likely to develop stress on edges.
	.9 Set glass properly centred with uniform bite and face and edge clearance, free from twist, warp or other distortion likely to develop stress.
	.10 Trim tape protruding more than 2 mm above stop.
	.11 Leave labels on glass until it has been set and inspected and accepted.  Leave glass whole and without cracks, scratches or other defects and with settings in perfect condition at completion. Remove rejected, broken or damaged glass due to defective materials or improper setting and replace with acceptable materials.  Units producing distorted vision shall be rejected and replaced at no cost to the Owner.
	.12 Remove, dispose of, and replace broken, cut and abraded glass.
	.13 Install glass presence markers in two cross stripes extending from diagonal corners. Maintain markers until final clean-up.

	3.4 INTERIOR
	.1 Glazing materials and installation to meet British Columbia Building Code requirements for fire rated separations where required; refer to drawings for locations of fire�rated separations.
	.2 Arrange for installed glass to have labels facing the interior. Ensure that sufficient space is left within the glazing space to allow thermal movement of glass without imposing stress on the glass.
	.3 Provide insulating glass units in sound attenuated partitions.
	.4 Unless otherwise specified or indicated, interior glazing shall be dry glazing.
	.5 Install extruded resilient channel gasket around entire perimeter of glass. Make tight butt joint at corners of lights.  Place setting blocks at sill and spacers at both jambs as required to centre the unit in the frame.  Place the unit into the frames and apply the stops against the gaskets. Tighten the screws or clips to obtain positive uniform pressure avoiding excessive pressure.
	.6 Ensure rattle free cushioning.
	.7 Install spacer shims at 600 mm o.c. to centre balustrade glazing in rebate space.  Install shims 6 mm below sight line. Apply cap bead of glazing sealant to uniform line, flush with rebate sightline and tool to smooth appearance, both sides.
	.8 Install two�sided frameless structural butt joint glass assemblies where indicated using tempered safety glass with slightly wet grinded kerf and polished butt-joint edges for aesthetics. Ensure precise levelling of sill member achieved and provision made at head to accommodate deflection of structure. For glazing at head and sill use wet, dry, or wet/dry glazing systems. Position glazing so vertical edges spaced slightly apart and seal with clear, colourless, or coloured silicone sealant. At framing or rebate locations, provide silicone sealant in clear, colourless, or colour selected by Consultant.  Ensure sealant flush with and does not protrude above glazing stop or rebate.
	.9 Install wet glazing materials to obtain complete contact and adhesion over the full bite area of the unit and to be free from gaps, air bubbles and embedded foreign matter.  Use primers where recommended by the glazing material manufacturer.  Use sufficient bedding compound so that when glass is pressed into place, excess compound is forced well out around entire margin.  Use shims to ensure maintenance of uniform face clearance.  Where required on both sides of a unit, make shims coincident.
	.10 Install glazing tape to ensure complete contact and adhesion over the full bite area of the unit.  Make joints only at corners of the unit. Use preshimmed glazing tape at glass installed with pressure plates. Fit tape accurately with tight joints, free from tension, gaps and cracks. After installation of the glass, the glazing tape shall not extend more than 3 mm above the line of the fixed stop. Remove and reglaze units where the glazing tape exceeds this tolerance.
	.11 Gun in a heel bead of glazing compound ensuring a continuous seal between glazed element and frame.
	.12 Finish gunned bead surfaces uniformly smooth and straight, to slope away from glass.

	3.5 CLEANING
	.1 At completion of Work, remove and dispose of all protections, clean down all exposed aluminum surfaces, replace all damaged members, including members with damaged finishes.
	.2 Perform cleaning after installation to remove construction and accumulated environmental dirt.
	.3 Remove traces of primer, caulking.
	.4 Remove glazing materials from finish surfaces.
	.5 Remove labels after work is complete.
	.6 Clean glass using approved non-abrasive cleaner in accordance with manufacture's instructions.
	.7 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

	3.6 PROTECTION OF FINISHED WORK
	.1 After installation, mark light with an "X" by using removable plastic tape or paste.

	3.7 SCHEDULE
	.1 Doors and Borrowed Lights:
	.2 Other glass types as indicated on Drawings.



	09 05 13 - MECHANICAL PREPARATION OF FLOORING SUBSTRATES
	Part 1 General
	1.1 SUMMARY
	.1 This Section includes equipment and services necessary for mechanical preparation of existing substrates to receive new flooring finishes.
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Coordination: Coordinate work of this Section with requirements of floor levelling and topping materials specified in Section 09 05 23 – Common Work Results for Flooring Preparation for surface profile.
	.2 Pre-Construction Meetings: Conduct a pre-construction meeting to discuss existing concrete slab condition, procedures proposed for substrate preparation, location of required on-site mock-ups and surface profile requirements for installation of levelling products in accordance with Section 01 31 19 – Project Meetings, attended by Consultant, Contractor, Subcontractor and other Subcontractors or Suppliers affected by work of this Section.
	.3 Scheduling: Schedule work of this Section to occur during non-work hours in occupied buildings to minimize disturbance to adjacent spaces.

	1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures:
	.2 Action Submittals: Provide the following submittals before starting any work of this Section:
	.3 Informational Submittals: Provide the following submittals before starting any work of this Section:

	1.5 QUALITY ASSURANCE
	.1 Qualifications: Provide proof of qualifications when requested by Consultant:
	.2 Mock-Ups:


	Part 2 Products
	2.1 EQUIPMENT
	.1 Surface Preparation Equipment: Use equipment of a type recommended by Subcontractor that minimizes dust and water generation, and that provides surface profiles required by subsequent floor levelling, and as follows:
	.2 Limitations: Notify and obtain acceptance from Consultant where surface profiling required by floor levelling use of high or ultra-high pressure water jet, or mechanical impact methods that have moderate to high potential to cause microcracking before starting work of this Section:


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verify that work of others affected by this Section, or work required by this Section is complete before starting mechanical preparation and surface profiling and as follows:

	3.2 PREPARATION
	.1 Use methods that reduce potential for microcracking of concrete substrates, and that minimize the amount of water or residue clean-up.
	.2 Prepare concrete substrate and create surface profile in accordance with ASTM D4259; clean concrete in accordance with ASTM D4258 using methods compatible with levelling, and as follows:
	.3 Prepare surfaces to receive Self-Levelling Underlayment as specified in Section 09 05 23 - Common Work Results for Flooring Preparation to minimum CSP 3 or as otherwise required by Self-Levelling Underlayment manufacturer.

	3.3 SITE QUALITY CONTROL
	.1 Testing and Inspection Agency: Owner will appoint inspection and testing agency in accordance with Section 01 45 00 – Quality Control, and as follows:
	.2 Non-Conforming Work: Repair work that does not meet specified ICRI surface profile at no additional expense to the Owner.

	3.4 PROTECTION
	.1 Protect prepared substrates from contamination; re-clean substrates that are contaminated by construction operations prior to installation of specified floor levelling.



	09 05 23 - COMMON WORK RESULTS FOR FLOORING PREPARATION
	Part 1 General
	1.1 SUMMARY
	.1 This Section includes requirements for preparation of new concrete slabs and   existing slabs to receive applied flooring for installation required flatness, and levelness. This Sections applies as follows:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Coordination: Coordinate compatibility of products specified in this Section with adhesive products specified in Section 09 65 00 - Resilient Flooring and Section 09 68 00 – Tile Carpeting; submit Compliance Certification in accordance with items below.
	.2 Pre-Construction Meetings: Arrange for Pre-Construction Meeting in accordance with Section 01 31 19 – Project Meetings, with Contractor, Subcontractor, Subcontractors or suppliers affected by the Work of this Section, and Consultant to discuss installation requirements and site reviews required by the Consultant.
	.3 Provide minimum 72 hours to Consultant before starting Work  of this  Section; increase notice period where time period spans weekends or statutory holidays.

	1.4 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Provide required information in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Action Submittals: Provide the following submittals before starting any Work of this Section:
	.3 Product Data: Submit product data for products specified indicating physical properties, performance characteristics, acceptability of substrates, application limitations and test results.

	1.5 QUALITY CONTROL
	.1 Qualifications: Provide proof of qualifications during the course of the Work of this Section:
	.2 Certifications: Provide proof of the following during the course of the Work:

	1.6 SITE CONDITIONS
	.1 Ambient Conditions: Maintain air temperature and substrate temperature in accordance with manufacturer’s printed installation instructions.


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Acceptable Products Manufacturers: Subject to compliance with requirements specified in this Section; where multiple listings of manufacturers occur, use any of the following listed manufacturers’ Products in accordance with Section 01 62 00 – Product Options and Substitutions:
	.2 Unsolicited Substitutions: Consultant may consider additional manufacturers having similar products to Acceptable Products Manufacturers listed above during the construction period, provided they meet the performance requirements established by the named Products and provided they submit requests for substitution before starting any work of this Section:

	2.2 PERFORMANCE REQUIREMENTS
	.1 Substrate Surface Flatness Tolerances for Tiling: Flatness requirement is FF25 for slabs on grade and FF20 for structural slabs for in place concrete and is considered as the starting flatness for work of this Section; final measurement for flatness and level using patching or self-levelling screed Products provided by this Section will be as follows:
	.2 Volatile Organic Compound (VOC) Limitations: Provide products for each site applied coating used within the building envelope (interior side of weatherproofing system) complying with the VOC Limits established by South Coast Air Quality Management District Rule #1113, Architectural Coatings.

	2.3 PATCHING AND LEVELLING MATERIALS
	.1 Underlayment: Cementitious, self-levelling, single component, polymer modified underlayment with manufacturer’s recommended primer and crack repair materials; for application thicknesses to a minimum feather edge to 13 mm; interior grade and as follows:
	.2 Patching and Flash Patching Materials: Cementitious based, polymer modified, fine aggregate, single component, rapid curing, early strength floor patching compounds having high adhesion with manufacturer’s recommended primer and surface profile; for application in thicknesses from 4 mm to 25 mm, and as follows:
	.3 Fine Finish Flash Patching Materials: Cementitious based, polymer modified, fine aggregate, single component, ultra-fast drying, early strength floor patching compounds having high adhesion with manufacturer’s recommended primer and surface profile; for application in thicknesses from 0 mm to 6 mm, and as follows:

	2.4 ACCESSORIES
	.1 Primer: Product compatible with and as recommended by patching and levelling product manufacturer.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verification of Conditions: Verify concrete substrates before beginning of installation of Products specified in this Section.

	3.2 PREPARATION
	.1 Surface Preparation – General:
	.2 Prepare and mechanically profile concrete slabs in accordance with Section 09 05 13 - Mechanical Preparation of Flooring Substrates.

	3.3 INSTALLATION – UNDERLAYMENTS
	.1 Mixing:
	.2 If pump mixing is being used, periodically clean pump in accordance with manufacturer’s written instructions.
	.3 Application:

	3.4 INSTALLATION – PATCHING AND FLASH PATCHING PRODUCTS
	.1 Mixing:
	.2 Application:

	3.5 PROTECTION
	.1 Protect from traffic dirt or dust from other trades until the final installation of the floor covering.
	.2 Allow for extended periods of cure and protection when temperatures drop below 16°C and/or when relative humidity is higher than 70%.



	09 21 16 - GYPSUM BOARD ASSEMBLIES
	Part 1 General
	1.1 SUMMARY
	.1 Section Incudes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:
	.2 American Society for Testing and Materials International (ASTM):
	.3 Association of the Wall and Ceiling Industry (AWCI).
	.4 British Columbia Wall & Ceiling Association (BCWCA).
	.5 Canadian General Standards Board (CGSB):
	.6 Gypsum Association (GA):
	.7 South Coast Air Quality Management District (SCAQMD):
	.8 Underwriters' Laboratories of Canada (ULC):

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures:

	1.4 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver materials in original packages, containers or bundles bearing manufacturers brand name and identification.
	.2 Store materials inside, level, under cover. Keep dry. Protect from weather, other elements and damage from construction operations and other causes.
	.3 Handle gypsum boards to prevent damage to edges, ends or surfaces. Protect metal accessories and trim from being bent or damaged.
	.4 Packaging Waste Management

	1.5 SITE CONDITIONS
	.1 Ambient Conditions:


	Part 2 Products
	2.1 MANUFACTURERS
	.1 Acceptable Manufacturers:

	2.2 GYPSUM MATERIALS
	.1 Standard board: to ASTM C1396/C1396M and as follows:
	.2 Lightweight Fire Resistant board: to ASTM C1396/C1396M and as follows:
	.3 Sag Resistant Gypsum Board: to ASTM C1396/C1396M and as follows:

	2.3 FRAMING MATERIALS
	.1 Studs and Tracks: as indicated in Section 09 22 00 - Non-Structural Metal Framing.
	.2 Metal furring runners, hangers, tie wires, inserts, anchors.
	.3 Drywall furring channels: 0.75 mm core thickness galvanized steel channels for screw attachment of gypsum board.

	2.4 INSULATION MATERIALS
	.1 Mineral Fiber Insulation for Fire and Smoke Rated Assemblies: Un-faced preformed GreenGuardTM or formaldehyde free binder stone wool insulation meeting the requirements of ULC 702.1; having maximum flame spread and smoke developed of 0/0 in accordance with ULC 102 and ASTM E84 and being non-combustible in accordance with ULC 114 and as follows:
	.2 Fibrous Glass Acoustical Insulation for Non-rated Assemblies: Un-faced, preformed GreenGuardTM or formaldehyde free binder fibrous insulation meeting the requirements of ASTM C423, ASTM E90, ASTM E413 and ULC 702.1 and as follows:

	2.5 CEILING/WALL ACCESS DOORS
	.1 Architectural, flush mounting access panels for gypsum board installation, thickness and fire rating to match wall assembly, manufacturer’s standard sizes selected to suit access requirements, complete with extruded aluminum frame, concealed hinge and a removable door panel, air tight gasket and screwdriver slot latch mechanism. Confirm proposed location and number of access doors with Consultant prior to installation.

	2.6 FINISHES
	.1 Paint: in accordance with Section 09 91 00 – Painting.

	2.7 ACCESSORIES
	.1 Steel drill screws: to ASTM C1002.
	.2 Stud adhesive: to CAN/CGSB�71.25-M88.
	.3 Laminating compound: as recommended by manufacturer, asbestos�free.
	.4 Casing beads, corner beads, control joints and edge trim: to ASTM C1047, 0.5 mm base thickness galvanized metal to ASTM A653, perforated flanges, one piece length per location.
	.5 Strippable Edge Trim: Extruded PVC with pre-masked L-shaped tape on trim with tear away protective serrated strip for removal after compound and paint is applied, for use at areas where gypsum butts aluminum frames and where gypsum butts concrete or concrete block.
	.6 Sealants: in accordance with Section 07 92 00 - Sealants.
	.7 Acoustic sealant: in accordance with Section 07 92 00 – Sealants.
	.8 Firestopping: refer to Section 07 84 00 - Firestopping and Smokeseals for project as required for all new and existing surfaces, penetrations, irregular connections, and locations as described in Section 07 84 00 - Firestopping and Smokeseals.
	.9 Joint Treatment Materials: Provide joint compound and accessory materials in accordance with ASTM C475/C475M and as follows:


	Part 3 Execution
	3.1 ACOUSTIC ASSEMBLIES
	.1 Maintain continuity of acoustic rated assemblies, including at junction with dissimilar adjacent materials and components such as beams, slabs, columns above ceilings and the like.

	3.2 ERECTION
	.1 Perform application and finishing of gypsum board in accordance with ASTM C840 except where specified otherwise.
	.2 Erect hangers and runner channels for suspended gypsum board ceilings in accordance with ASTM C840 except where specified otherwise.
	.3 Support light fixtures by providing additional ceiling suspension hangers within 150 mm of each corner and at maximum 600 mm around perimeter of fixture.
	.4 Install work level to tolerance of 1:1200.
	.5 Frame with furring channels, perimeter of openings for access panels, light fixtures, diffusers, grilles.
	.6 Install 19 x 64 mm furring channels parallel to, and at exact locations of steel stud partition header track.
	.7 Furr gypsum board faced vertical bulkheads within and at termination of ceilings.
	.8 Furr above suspended ceilings for gypsum board fire and sound stops and to form plenum areas as indicated.
	.9 Install gypsum 19 mm above finished floor at base of walls and seal joint for acoustic partitions to achieve STC rating as indicated.
	.10 Seal fire rated partitions with fire caulking as indicated in Section 07 84 00 - Firestopping and Smokeseals and authority having jurisdiction.
	.11 Install wall furring for gypsum board wall finishes in accordance with ASTM C840, except where specified otherwise.
	.12 Furr openings and around built�in equipment, cabinets, access panels, on four sides. Extend furring into reveals. Check clearances with equipment suppliers.
	.13 Furr duct shafts, beams, columns, pipes and exposed services where indicated.
	.14 Erect drywall resilient furring transversely across studs and joists spaced maximum 600 mm on centre and not more than 150 mm from ceiling/wall juncture. Secure to each support with 25 mm drywall screw.
	.15 Install 150 mm continuous strip of gypsum board along base of partitions where resilient furring installed.

	3.3 APPLICATION
	.1 Do not apply gypsum board until bucks, anchors, blocking, sound attenuation, electrical and mechanical work are approved.
	.2 Apply single or double layer gypsum board to wood or metal furring or framing using screw fasteners. Maximum spacing of screws 300 mm on centre.
	.3 Install ceiling boards in direction that will minimize number of end�butt joints. Stagger end joints at least 250 mm.
	.4 Install gypsum board on walls vertically to avoid end�butt joints. At stairwells and similar high walls, install boards horizontally with end joints staggered over studs, except where local codes or fire�rated assemblies require vertical application.
	.5 Install gypsum board with face side out.
	.6 Do not install damaged or damp boards.
	.7 Locate edge or end joints over supports. Stagger vertical joints over different studs on opposite sides of wall.

	3.4 INSTALLATION
	.1 Erect accessories straight, plumb or level, rigid and at proper plane. Use full length pieces where practical. Make joints tight, accurately aligned and rigidly secured. Mitre and fit corners accurately, free from rough edges. Secure at 150 mm on centre or using contact adhesive for full length.
	.2 Install casing beads where ceilings abut dissimilar materials.
	.3 Install casing beads where gypsum board butts against surfaces having no trim concealing junction and where indicated. Seal joints with sealant.
	.4 Install shadow mould at gypsum board/ceiling juncture as indicated. Minimize joints; use corner pieces and splicers.
	.5 Construct control joints of preformed units or two back�to�back casing beads set in gypsum board facing and supported independently on both sides of joint.
	.6 Provide continuous polyethylene dust barrier behind and across control joints.
	.7 Install control joints straight and true.
	.8 Construct expansion joints at building expansion and construction joints. Provide continuous dust barrier.
	.9 Install expansion joint straight and true.
	.10 Splice corners and intersections together and secure to each member with three screws.
	.11 Install access doors to electrical and mechanical fixtures specified in respective sections.
	.12 Finish face panel joints and internal angles with joint system consisting of joint compound, joint tape and taping compound installed according to manufacturer's directions and feathered out onto panel faces.
	.13 Gypsum Board Finish: finish gypsum board walls and ceilings to following levels in accordance with GA-214:
	.14 Finish corner beads, control joints and trim as required with two coats of joint compound and one coat of taping compound, feathered out onto panel faces.
	.15 Fill screw head depressions with joint and taping compounds to bring flush with adjacent surface of gypsum board so as to be invisible after surface finish is completed.
	.16 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent surface of board.
	.17 Completed installation to be smooth, level or plumb, free from waves and other defects and ready for surface finish.
	.18 Mix joint compound slightly thinner than for joint taping.
	.19 Apply thin coat to entire surface using trowel or drywall broadknife to fill surface texture differences, variations or tool marks.
	.20 Remove ridges by light sanding or wiping with damp cloth.
	.21 Provide protection that ensures gypsum drywall work will remain without damage or deterioration at time of substantial completion.

	3.5 NON-CONFORMING WORK
	.1 Touch-up minor damage to finishes in accordance with manufacturer’s instructions; remove and replace ceiling components that cannot be successfully cleaned and repaired.

	3.6 CLEANING
	.1 Clean exposed surfaces of panels, including trim, edge mouldings, and suspension system members in accordance with manufacturer’s instructions.



	09 22 00 - NON-STRUCTURAL METAL FRAMING
	Part 1 General
	1.1 SUMMARY
	.1 Section Incudes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ADMINSTRATIVE REQUIREMENTS
	.1 Convene pre-installation meetings one week prior to beginning work of this Section in accordance with Section 01 31 19 – Project Meetings to:

	1.4 ACTION SUBMITTALS / INFORMATIONALSUBMITTALS
	.1 Delegated Design:
	.2 Evaluation Reports: Submit steel manufacturer evaluation reports certified under an independent third-party inspection program reviewed to the local building code.
	.3 Submit signed and sealed drawings stamped by a Professional Engineer registered in the Province of the work and as indicated in Section 01 35 00 – Delegated Design.

	1.5 QUALITY ASSURANCE
	.1 Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	.2 Test Reports: certified test reports showing compliance with specified performance characteristics and physical properties.
	.3 Retain a professional engineer, registered in the province of the Work, to design fabrication and erection of the Work of this Section in accordance with applicable Building Code and Contract Document requirements including, but not limited to, the following:

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Packaging Waste Management


	Part 2 Products
	2.1 PERFORMANCE REQUIREMENTS
	.1 System Design: Design and size components in accordance with CSA S136, to withstand dead loads, and live loads caused by wind loads acting normal to plane of wall as calculated in accordance with applicable code.
	.2 Maximum deflections under specified wind loads shall conform to the following:
	.3 Design to provide for movement of components without damage, failure of joint seals, undue stress on fasteners, or other detrimental effects when subject to seasonal or cyclic day/night temperature ranges. Design wind bearing stud end connections to accommodate floor/roof deflections such that the studs are not loaded axially.
	.4 Conform to the requirements of specified fire rated and sound rated assemblies.
	.5 Provide bridging to prevent member rotation and member translation perpendicular to the minor axis. Provide for secondary stress effects due to torsion between lines of bridging. Do not rely on sheathing to resist torsion or minor axis buckling.
	.6 Design assembly to accommodate construction tolerances, deflection of building structural members, and clearances of intended openings.
	.7 Design door support assemblies to accommodate suspended loads, deflection of building structural members, and clearances of intended sliding door openings.
	.8 Connections between lightweight steel framing members shall be bolts, welding or sheet metal screws.
	.9 Resistances for sheet metal screws shall be based on the manufacturer’s lower bound test values multiplied by the appropriate resistance factor given in CSA S136.

	2.2 MATERIALS
	.1 Non�load bearing channel stud framing: to ASTM C645, stud sizes as indicated on Drawings, roll formed from 0.45 mm thickness hot dipped galvanized steel sheet complying with ASTM A653/A653M, Z120; or coating with equivalent corrosion resistance, for screw attachment of gypsum board. Knock�out service holes at 460 mm centres.
	.2 Runners: Width, gauge and galvanizing to match steel studs, and as follows:
	.3 Metal channel stiffener: sizes as required, 1.4 mm thick cold rolled steel, coated with rust inhibitive coating.
	.4 Provide 20 gauge x 200 mm high sheet metal backing at all locations to support equipment, furniture, architectural woodwork, or casework.
	.5 Acoustical sealant: to Section 07 92 00 - Sealants.
	.6 Insulating strip (sill gasket): rubberized, moisture resistant 3 mm thick cork or foam strip, width to suit, with self sticking adhesive on one face, lengths as required.
	.7 Fasteners for Metal Framing: Type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.


	Part 3 Execution
	3.1 ERECTION
	.1 Align partition tracks at floor and ceiling and secure at 600 mm on centre maximum.
	.2 Install damp proof course under stud shoe tracks of partitions on slabs on grade.
	.3 Place studs vertically at 400 mm on centre and not more than 50 mm from abutting walls, and at each side of openings and corners. Position studs in tracks at floor and ceiling. Cross brace steel studs as required to provide rigid installation to manufacturer's instructions.
	.4 Erect metal studding to tolerance of 1:1000.
	.5 Attach studs to bottom or ceiling track using screws, crimp method, or pop rivets.
	.6 Co-ordinate simultaneous erection of studs with installation of service lines. When erecting studs ensure web openings are aligned.
	.7 Co-ordinate erection of studs with installation of door/window frames and special supports or anchorage for work specified in other Sections.
	.8 Provide two studs extending from floor to ceiling at each side of openings wider than stud centres specified. Secure studs together, 50 mm apart using column clips or other approved means of fastening placed alongside frame anchor clips.
	.9 Erect track at head of door/window openings and sills of sidelight/window openings to accommodate intermediate studs. Secure track to studs at each end, in accordance with manufacturer's instructions. Install intermediate studs above and below openings in same manner and spacing as wall studs.
	.10 Frame openings and around built�in equipment, cabinets, access panels, on four sides. Extend framing into reveals. Check clearances with equipment suppliers.
	.11 Provide 40 mm stud or furring channel secured between studs for attachment of fixtures behind lavatory basins, toilet and bathroom accessories, and other fixtures including grab bars and towel rails, attached to steel stud partitions.
	.12 Install steel studs or furring channel between studs for attaching electrical and other boxes.
	.13 Extend partitions to underside of roof except where noted otherwise on drawings.
	.14 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to studs. Use 50 mm leg ceiling tracks. Use double track slip joint as indicated.
	.15 Install continuous insulating strips to isolate studs from uninsulated surfaces.
	.16 Install two continuous beads of acoustical sealant or continuous insulating strip under studs and tracks around perimeter of sound control partitions in accordance with ASTM C919.

	3.2 CLEANING
	.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.

	3.3 STEEL STUD HEIGHT SCHEDULE
	.1 Table below is a standard non-load bearing steel stud height table, provide delegated design as indicated in Section 01 35 00 – Delegated Design for anything not indicated below.



	09 65 00 - RESILIENT FLOORING
	Part 1 General
	1.1 SUMMARY
	.1 Section Incudes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Provide product data in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Provide samples in accordance with Section 01 33 00 � Submittal Procedures.

	1.4 CLOSEOUT SUBMITTALS
	.1 Provide manufacturer’s printed recommendations for general maintenance, including cleaning instructions and guidelines for use of waxes and other protective coatings and appearance enhancers in accordance with Section 01 78 00 – Closeout Submittals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials

	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements: Provide products that meet requirements of ULC 102.2 as applicable for required flame spread ratings; labelled and listed by Underwriters Laboratories of Canada (ULC), or another testing and inspecting agency acceptable to authorities having jurisdiction.
	.2 Provide preparation, materials and workmanship in strict accordance with NFCA requirements as detailed in the latest (online) edition of the NFCA Floor Covering Reference Manual of Canada, (www.floorcoveringreferencemanual.com) and the material manufacturer’s written recommendations for conditions of work and guarantee periods stated.
	.3 Qualifications: Provide proof of qualifications when requested by Consultant:
	.4 Mock-Up:

	1.7 NFCA QUALITY ASSURANCE PROGRAM
	.1 All Work described in this Section is included under the Quality Assurance Program (QAP) of NFCA (National Floor Covering Association), as detailed in the latest (online) edition of the Floor Covering Reference Manual of Canada (www.floorcoveringreferencemanual.com) and will be reviewed in accordance with QAP requirements therein by a third party Inspection Agency assigned by the Accredited Quality Assurance (AQA) Provider. Include the cost of this program in the Contract Price.
	.2 Replace preparation, materials, and workmanship that do not meet NFCA requirements in accordance with Quality Assurance requirements without any additional cost to the Owner.
	.3 Provide a two-year NFCA Maintenance Bond.
	.4 Request a QA Review Form (Part A04A) from NFCA and submit prior to ordering materials.
	.5 Meet the requirements detailed in PART A05 Trade Qualifications in the latest edition of the NFCA Floor covering Reference Manual.
	.6 Installer Qualifications: be a member in good standing of the National Floor Covering Association (NFCA) and referenced on the NFCA website (www.nfca.ca).

	1.8 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver materials in good conditions to the jobsite in the manufacturer’s original unopened containers that bear the name and brand of the manufacturer, project identification, and shipping and handling instructions.
	.3 Store materials in a clean, dry, enclosed space off the ground, and protect from the weather and from extremes of heat and cold. Protect adhesive from freezing.  Store flooring, adhesives and accessories in the spaces where they will be installed for at least 48 hours before beginning installation.
	.4 Packaging Waste Management

	1.9 SITE CONDITIONS
	.1 Ambient Conditions: Maintain air temperature and structural base temperature at flooring installation area above 20 degrees for 48 hours before, during and 48 hours after installation.

	1.10 WARRANTY
	.1 Provide Manufacturers Warranty for product to be free from manufacturers defects for a period of five years from date of substantial performance.
	.2 Provide a two-year NFCA Maintenance Bond as indicated above.


	Part 2 Products
	2.1 MATERIALS
	.1 Basis-of-Design Materials: Materials and colours listed below form the Basis-of-Design materials for this project.
	.2 Materials other than named products Basis-of-Design materials may be acceptable to the Consultant; submit information in accordance with Section 01 62 00 – Product Options and Substitutions no later than seven days prior to bid closing date and as follows:

	2.2 TILE FLOORING
	.1 Solid Vinyl Floor Tile: to ASTM F1700, and as indicated on Drawings.

	2.3 RESILIENT BASE
	.1 Resilient Base: to ASTM F1861, and as follows:

	2.4 ACCESSORIES
	.1 Metal edge strips:
	.2 Sub�floor filler and leveller: as recommended by flooring manufacturer for use with their product.
	.3 Primers and adhesives: of types recommended by resilient flooring manufacturer for specific material on applicable substrate, above, on or below grade.
	.4 Sealer and wax: type recommended by resilient flooring material manufacturer for material type and location that does not affect the warranty or the slip resistance.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Install flooring and accessories after the other finishing operations, including painting, have been completed. Close spaces to traffic during the installation of the flooring. Do not install flooring over concrete slabs until they are sufficiently dry to achieve a bond with the adhesive, in accordance with the manufacturer’s recommended bond and moisture tests.
	.2 Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks that might telegraph through flooring, clean, dry, and free of curing compounds, surface hardeners, and other chemicals that might interfere with bonding of flooring substrate.
	.3 Ensure concrete floors have maximum 2.5% moisture content, exhibit normal alkalinity and no carbonization or dusting.
	.4 Ensure concrete floors are clean, smooth, and flat to plus or minus 3 mm over 3 meters.

	3.2 PREPARATION
	.1 Remove existing resilient flooring.
	.2 Remove or treat old adhesives to prevent residual, old flooring adhesives from bleeding through to new flooring and/or interfering with the bonding of new adhesives.
	.3 Clean floor and apply filler; trowel and float to leave smooth, flat hard surface. Prohibit traffic until filler cured and dry.
	.4 Remove sub-floor ridges and bumps. Fill low spots, cracks, joints, holes and other defects with sub-floor filler.
	.5 Prohibit traffic until filler is cured
	.6 Clean substrates of contaminates.
	.7 Alkalinity and Adhesion Testing: perform tests recommended by manufacturer. Proceed with installation after substrates pass testing.
	.8 Moisture Testing: perform tests recommended by manufacturer and as follows:
	.9 Prime or seal concrete slab or plywood sub�floor to resilient flooring manufacturer's printed instructions.

	3.3 INSTALLATION: GENERAL
	.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
	.2 Provide high ventilation rate, with maximum outside air, during installation, and for 48 to 72 hours after installation. If possible, vent directly to outside. Do not let contaminated air recirculate through district or whole building air distribution system. Maintain extra ventilation for at least one month following building occupation.
	.3 Apply adhesive uniformly using recommended trowel in accordance with flooring manufacturer's instructions. Do not spread more adhesive than can be covered by flooring before initial set takes place.
	.4 Cut flooring around fixed objects.
	.5 Continue flooring over areas which will be under built�in furniture.
	.6 Continue flooring through areas to receive movable type partitions without interrupting floor pattern.
	.7 Terminate flooring at centreline of door in openings where adjacent floor finish or colour is dissimilar.
	.8 Install metal edge strips at unprotected or exposed edges where flooring terminates.

	3.4 INSTALLATION: FLOOR TILE
	.1 Lay flooring with joints parallel to building lines to produce symmetrical tile pattern. Border tiles minimum half tile width.
	.2 Install flooring to pattern indicated on Drawings.
	.3 As installation progresses and after installation is complete, roll resilient tile flooring in accordance with manufacture’s instructions.

	3.5 INSTALLATION: BASE
	.1 Lay out base to keep number of joints at minimum.
	.2 Clean substrate and prime with one coat of adhesive.
	.3 Apply adhesive to back of base.
	.4 Set base against wall and floor surfaces tightly by using 3 kg hand roller.
	.5 Install straight and level to variation of 1:1000.
	.6 Scribe and fit to door frames and other obstructions. Use premoulded end pieces at flush door frames.
	.7 Cope internal corners. Use premoulded corner units for right angle external corners. Use formed straight base material for external corners of other angles.
	.8 Use toeless type base where floor finish will be carpet, coved type elsewhere.
	.9 Install toeless type base before installation of carpet on floors.
	.10 Heat weld base in accordance with manufacturer's printed instructions.

	3.6 INSTALLATION: ACCESSORIES
	.1 Install metal edge strips at unprotected and exposed edges where flooring terminates.

	3.7 FIELD QUALITY CONTROL
	.1 Manufacturer's Field Services:

	3.8 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Remove excess adhesive from floor, base and wall surfaces without damage.
	.3 Clean, seal and wax floor and base surface to flooring manufacturer's printed instructions.

	3.9 PROTECTION
	.1 Protect new floors from time of final set of adhesive until final inspection.
	.2 Prohibit traffic on floor for 48 hours after installation.



	09 68 00 - TILE CARPETING
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.2 Related Requirements:

	1.2 REFERENCES
	.1 Reference Standards:
	.2 American Society for Testing and Materials International (ASTM):
	.3 Canadian General Standards Board (CGSB):
	.4 Carpet and Rug Institute (CRI):
	.5 National Floor Covering Association (NFCA):
	.6 NSF International (NSF) / American National Standards Institute (ANSI):
	.7 South Coast Air Quality Management District (SCAQMD):
	.8 Underwriters' Laboratories of Canada (ULC):

	1.3 ACTION SUBMITTALS / INFORMATIONAL SUBMITTALS
	.1 Submit product data in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.
	.3 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
	.4 Submit carpet manufacturer's installation instructions:  Indicate special procedures and perimeter conditions requiring special attention.
	.5 Submit proof that carpet has been tested and passed the Indoor Air Quality (IAQ) Carpet Testing Program requirements of the Carpet and Rug Institute (CRI).
	.6 Submit report outlining proposed dust control measures.

	1.4 CLOSEOUT SUBMITTALS
	.1 Submit closeout data in accordance with Section 01 78 00 – Closeout Submittals.
	.2 Submit control submittals in accordance with Section 01 33 00 � Submittal Procedures.
	.3 Submit report verifying that tuft bind meets requirements of CAN/CGSB�4.129 when tested to CAN/CGSB�4.2 No.77.1.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	.1 Extra Materials

	1.6 QUALITY ASSURANCE
	.1 Regulatory Requirements:
	.2 Installer Qualifications:
	.3 Provide preparation, materials and workmanship in strict accordance with NFCA requirements as detailed in the latest (online) edition of the NFCA Floor Covering Reference Manual of Canada, (www.floorcoveringreferencemanual.com) and the material manufacturer’s written recommendations for conditions of work and guarantee periods stated.
	.4 Be responsible for proper product installation, including floor testing and preparation as specified and in accordance with carpet manufacturers written instructions.
	.5 Mock-Up:

	1.7 NFCA QUALITY ASSURANCE PROGRAM
	.1 All Work described in this Section is included under the Quality Assurance Program (QAP) of NFCA (National Floor Covering Association), as detailed in the latest (online) edition of the Floor Covering Reference Manual of Canada (www.floorcoveringreferencemanual.com) and will be reviewed in accordance with QAP requirements therein by a third party Inspection Agency assigned by the Accredited Quality Assurance (AQA) Provider. Include the cost of this program in the Contract Price.
	.2 Replace preparation, materials, and workmanship that do not meet NFCA requirements in accordance with Quality Assurance requirements without any additional cost to the Owner.
	.3 Provide a two-year NFCA Maintenance Bond.
	.4 Request a QA Review Form (Part A04A) from NFCA and submit prior to ordering materials.
	.5 Meet the requirements detailed in PART A05 Trade Qualifications in the latest edition of the NFCA Floor covering Reference Manual.
	.6 Installer Qualifications: be a member in good standing of the National Floor Covering Association (NFCA) and referenced on the NFCA website (www.nfca.ca).

	1.8 DELIVERY, STORAGE, AND HANDLING
	.1 Label packaged materials.
	.2 Store packaged materials in original containers or wrapping with manufacturer's seals and labels intact.
	.3 Store carpeting and accessories in location as directed by Consultant. Store carpet and adhesive at minimum temperature of 18oC and relative humidity of maximum 65% for minimum of 48 hours before installation.
	.4 Prevent damage to materials during handling and storage. Keep materials under cover and free from dampness.
	.5 Store materials in area of installation for minimum period of 48 hours prior to installation.
	.6 Tile carpet: store on pallet form as supplied by Manufacturer.  Do not stack pallets.
	.7 Packaging Waste Management

	1.9 SITE CONDITIONS
	.2 Site Conditions:

	1.10 WARRANTY
	.1 Manufacturer Warranty:
	.2 Provide a two-year NFCA Maintenance Bond as indicated above.


	Part 2 Products
	2.1 MATERIALS
	.1 Carpet Tile: Other manufacturers may submit to the Consultant materials that match colour, texture, pattern variation, and performance and as follows:

	2.2 ACCESSORIES
	.1 Subfloor filler: premix latex requiring only water to produce cementitious paste.
	.2 Base:
	.3 Seaming Cement: Hot�melt adhesive tape or similar product recommended by carpet manufacturer for taping seams and butting cut edges at backing to form secure seams and to prevent pile loss at seams.
	.4 Seaming sealer adhesive: type recommended by carpet manufacturer for purpose intended.
	.5 Floor carpet tile adhesive self release type, recommended by the carpet tile manufacturer. Carpet tile adhesive shall be a low odour based type free of volatile hydrocarbons such as toluene and mineral spirits. A SDS - Safety Data Sheet acceptable to Labour Canada and Health and Welfare Canada shall be provided to Owner for the carpet tile adhesive and seam cement proposed for use.
	.6 Carpet protection: non�staining heavy duty kraft paper.
	.7 Concrete floor sealer: to CAN/CGSB�25.20, Type One.
	.8 Subfloor patching compound: refer to Section 09 05 23 – Common Work Results for Flooring Preparation


	Part 3 Execution
	3.1 PREPARATION
	.1 Prepare floor surfaces in accordance with CRI Carpet Installation Standard for Installation of Commercial Carpet.
	.2 Concrete substrates shall be free of paint, dirt, grease, oil, curing or parting agents, and other contaminates, including sealers, that may interfere with the bonding of the adhesive.
	.3 Remove or treat old adhesives to prevent residual, old flooring adhesives from bleeding through to new flooring and/or interfering with the bonding of new adhesives.
	.4 Seal porous and powdery surfaces with concrete floor sealer and apply sub�floor filler to low spots and cracks to achieve level floor to a tolerance of 1:500 in accordance with manufacturer’s written requirements.
	.5 Pre�condition carpeting following manufacturer's printed instructions.
	.6 Lay down an area as indicated to confirm pattern direction with Consultant.

	3.2 INSTALLATION
	.1 Install carpeting using minimum of pieces.
	.2 Install in accordance with manufacturer's printed instructions and in accordance with Carpet and Rug Institute Carpet Installation Standard of Commercial Carpet.
	.3 Install carpet after finishing work is completed but before demountable office partitions and telephone and electrical pedestal outlets are installed.
	.4 Finish installation to present smooth wearing surface free from conspicuous seams, burring and other faults.
	.5 Use material from same dye lot. Ensure colour, pattern and texture match within any one visual area. Maintain constant pile direction.
	.6 Ensure seams have no visible gaps, peaks or overlaps.
	.7 Fit neatly around architectural, mechanical, electrical and telephone outlets, and furniture fitments, around perimeter of rooms into recesses, and around projections.
	.8 Extend carpet into toe spaces, door reveals, closets, open�bottomed obstructions, removable flanges, alcoves, and similar openings.
	.9 Install carpet smooth and free of bubbles, puckers, and other defects.
	.10 Installation Pattern: install in pattern as indicated on Drawings.

	3.3 TILE CARPET
	.1 Apply adhesive in accordance with manufacturer’s recommendations and install tile carpet in accordance with manufacturer's written instructions.
	.2 Installation Pattern: install in pattern as indicated on Drawings.
	.3 Lay tile carpet with butt seams.
	.4 Roll tile carpet with appropriate roller for complete contact of carpet with mill�applied adhesive to sub�floor.

	3.4 SEAMS
	.1 Carpet visibility of seams and joints to acceptable industry standards.

	3.5 BASE INSTALLATION
	.1 Install resilient base in accordance with Section 09 65 00 – Resilient Flooring.

	3.6 CLEANING
	.1 Vacuum carpets clean immediately after completion of installation. Protect traffic areas.

	3.7 PROTECTION
	.1 Prohibit traffic on carpet for a period of 24 hours until adhesive is cured.
	.2 Protect carpet against damage from construction operations and placement of equipment and fixtures during the remainder of construction period.  Use protection methods indicated or recommended in writing by carpet manufacturer.



	09 91 00 - PAINTING - SHORT FORM
	Part 1 General
	1.1 Summary
	.1 Section Includes:
	.2 Related Requirements:

	1.2 ReferenceS
	.1 Reference Standards:

	1.3 ACTION SUBMITTALS / INFORMATIONAL Submittals
	.1 Comply with requirements of Section 01 33 00 – Submittal Procedures.
	.2 Action Submittals: Provide the following submittals before starting any work of this Section:
	.3 Informational Submittals: Provide the following submittals when requested by the Consultant:

	1.4 Closeout SubmiTTALS
	.1 Operation and Maintenance Data: Submit copies of paint manufacturer’s written maintenance information for inclusion in the operations manual in accordance with Section 01 78 00 – Closeout Submittals including specific warning of any maintenance practice or materials that may damage or disfigure the finished Work.

	1.5 Quality Assurance
	.1 Conform to the standards contained in the MPI Maintenance Repainting/Restoration Manual or MPI Architectural Painting Specification Manual.
	.2 Applicator Qualifications: A firm or individual experienced in applying paints and coatings similar in material, design, and extent to those indicated for this Project, whose work has resulted in applications with a record of successful in service performance, and as follows:
	.3 Painting work shall be inspected by a Paint Inspection Agency (Inspector) designated by the Consultant, and paid for by this section as follows:
	.4 Mock-Ups:

	1.6 DELIVERY, STORAGE, AND HANDLING
	.1 Deliver painting materials in sealed, original labelled containers bearing manufacturer's name, brand name, type of paint or coating and colour designation, standard compliance, materials content as well as mixing and/or reducing and application requirements.
	.2 Store paint materials in original labelled containers in a secure (lockable), dry, heated and well ventilated single designated area meeting the minimum requirements of both paint manufacturer and authorities having jurisdiction and at a minimum ambient temperature of 7C. Store only materials used on this project on site.
	.3 Provide adequate fireproof storage lockers, take necessary precautions, and post warning signs (i.e.: no smoking) where toxic, volatile, explosive, or flammable materials are being used or stored, as follows:
	.4 Packaging Waste Management

	1.7 SITE CONDITIONS
	.1 Perform interior painting work only when ambient air and substrate temperatures and humidity level is within the manufacturer’s recommended performance range.
	.2 Provide continuous ventilation and sufficient heating facilities to maintain minimum ambient air and substrate temperatures for 24 hours before, during and after paint application.
	.3 Provide supplemental ventilating and heating equipment where ventilation and heating from existing system is not adequate to meet minimum safety and performance requirements; gas fired heating units will not be permitted, unless accepted in writing by the Consultant and authorities having jurisdiction.
	.4 Test substrate surfaces (concrete, masonry, plaster and wood) for moisture and alkalinity using a properly calibrated electronic Moisture Meter, except that concrete floors can be tested using a cover patch test; maximum moisture shall not exceed:
	.5 Provide a minimum lighting level of 323 Lux (30 foot candles) on surfaces being painted.
	.6 Apply paint only to dry, clean, and adequately prepared surfaces in areas where dust is no longer generated by construction activities such that airborne particles will not affect the quality of finished surfaces.

	1.8 GUARANTEE
	.1 Furnish a two year Painting Association Guarantee or a 100% two year Maintenance Bond both in accordance with MPI Painting Manual requirements, and as follows:
	.2 All painting and decorating work shall be in accordance with MPI Painting Manual requirements and shall be inspected by the local MPI Accredited Quality Assurance Association’s Paint Inspection Agency (inspector), whether using either the MPI Accredited Quality Assurance Association’s guarantee, or the Maintenance Bond option.  The cost for such inspections, and for either the local MPI Accredited Quality Assurance Association’s Guarantee, or the Maintenance Bond, shall be included in the Base Bid Price.
	.3 Painting and decorating Subcontractors choosing the Maintenance Bond option shall provide a maintenance bond consent from a reputable surety company licensed to do business in Canada.  Cash or certified check are not acceptable in lieu of surety consent.


	Part 2 Products
	2.1 Materials
	.1 Primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners, solvents, and other painting materials shall be in accordance with the MPI Manual “Approved Product” listing and shall be from a single manufacturer for each system used.
	.2 Materials such as linseed oil, shellac, and other accessory materials shall be the highest quality product of an approved manufacturer listed in the MPI Manual and shall be compatible with other coating materials.
	.3 All materials and paints shall be lead and mercury free and shall have low VOC content where possible.
	.4 Unless otherwise specified, all painting work shall be done in accordance with MPI Premium Grade requirements.

	2.2 COLOURS
	.1 Colours: as indicated on Finish Schedule on Drawings.
	.2 Second coat in three coat system to be tinted slightly lighter colour than top coat to show visible difference between coats.

	2.3 GLOSS/SHEEN RATINGS
	.1 Paint gloss shall be defined as the sheen rating of applied paint, in accordance with the following MPI gloss / sheen standard values:
	.2 Gloss level ratings of painted surfaces as indicated.


	Part 3 Execution
	3.1 Preparation
	.1 Prepare surfaces in accordance with MPI Manual requirements. Refer to the Manual for specific surface preparation requirements for each substrate material.
	.2 No painting work shall commence until all such adverse conditions and defects have been corrected and surfaces and conditions are acceptable to the Painting Subcontractor and Inspection Agency.

	3.2 Application
	.1 Paint when substrates and environmental conditions (heating, ventilation, lighting and completion of other work) are acceptable for applications of products specified in this Section.
	.2 Paint surfaces requiring paint or stain finish to Premium MPI Manual finish requirements with application methods in accordance with best trade practices for type and application of materials used.
	.3 Continue paint finishes through behind wall mounted items.
	.4 Painting coats specified are intended to cover surfaces satisfactorily when applied at proper consistency and in accordance with manufacturer’s recommendations.
	.5 Apply a minimum of four coats of paint where deep or bright colours are used to achieve satisfactory results.

	3.3 Interior Surfaces
	.1 Paint interior surfaces in accordance with the MPI Manual premium grade painting systems listed in this section.
	.2 Structural Steel and Metal Fabrications:  columns, beams, joists and miscellaneous metal:
	.3 Steel � high heat: (boilers, furnaces, heat exchangers, breeching, pipes, flues, stacks, etc., with temperature range as noted):
	.4 Galvanized Metal (doors, frames, railings, misc. steel, pipes, overhead decking, ducts, etcetera):
	.5 Plaster and Gypsum Board (gypsum board, drywall, and other sheet gypsum materials):
	.6 Acoustic Panels and Tiles, touch up paint:

	3.4 Mechanical / Electrical Equipment and Related Surfaces
	.1 Unless otherwise specified or noted, paint all “unfinished” conduits, piping, hangers, ductwork and other mechanical and electrical equipment with colour and texture to match adjacent surfaces, in the following areas:
	.2 In unfinished areas leave exposed conduits, piping, hangers, ductwork and other mechanical and electrical equipment in original finish and touch up scratches and marks.
	.3 Touch up scratches and marks on factory painted finishes and equipment with paint as supplied by manufacturer of equipment.
	.4 Do not paint over nameplates.
	.5 Paint the inside of all ductwork where visible behind louvers, grilles and diffusers for a minimum of 460 mm or beyond sight line, whichever is greater, with primer and one coat of matt black (non-reflecting) paint.

	3.5 Maintenance Repainting
	.1 Paint existing interior previously finishes surfaces in accordance with the MPI Manual painting systems listed in this section.

	3.6 RESTORATION
	.1 Clean and re�install all hardware items that were removed before painting operations were undertaken, ensuring that tagged or labelled items are returned to the exact position from which they were removed.
	.2 Clean, prime and re�paint all bolts, nuts and fasteners after torqueing or re�tightening following specified paint finish.
	.3 Remove protective coverings and warning signs as soon as possible after operations cease.
	.4 Protect freshly painted surfaces from paint droppings and dust to approval of Consultant. Avoid scuffing newly applied paint.
	.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition as approved by Consultant.

	3.7 FIELD QUALITY CONTROL: STANDARD OF ACCEPTANCE
	.1 Advise Consultant when surfaces and applied coating is ready for inspection. Do not proceed with subsequent coats until previous coat has been approved.
	.2 Cooperate with inspection firm and provide access to areas of work.
	.3 Retain purchase orders, invoices and other documents to prove conformance with noted MPI requirements when requested by Consultant.
	.4 Notify the Paint Inspection Agency on award of contract and make application for assignment of an Inspector using appropriate forms supplied by the Agency as well as provide a copy of the project painting specification, drawings, colour schedule and list of proposed materials for review purposes prior to commencement of work.
	.5 Inspection
	.6 Fully cooperate at all times with the requirements of the Paint Inspection Agency in the performance of their duties, including providing access and assistance as required to complete inspection work, and as follows:

	3.8 CLEANING
	.1 Remove all paint where spilled, splashed, splattered or sprayed as work progresses using means and materials that are not detrimental to affected surfaces.
	.2 Keep work area free from an unnecessary accumulation of tools, equipment, surplus materials and debris.
	.3 Remove combustible rubbish materials and empty paint cans each day and safely dispose of it in accordance with requirements of authorities having jurisdiction.
	.4 Clean equipment and dispose of wash water or solvents, and other cleaning and protective materials (rags, drop cloths, masking papers, etcetera), paints, thinners, paint removers and strippers in accordance with the safety requirements of authorities having jurisdiction.

	3.9 Protection
	.1 Curing periods shall exceed the manufacturer’s recommended minimum time requirements.
	.2 Erect barriers or screens and post signs to warn of or limit or direct traffic away or around work area as required.

	3.10 SCHEDULE
	.1 Fill in schedule and submit to Consultant for review.



	11 31 00 - APPLIANCES
	Part 1 General
	1.1 summary
	.1 Section Includes:
	.2 Related Requirements:

	1.2 ACTION SUBMITTALS / INFORMATION SUBMITTALS
	.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures, indicate:


	Part 2 Products
	2.1 Appliances
	.1 Supplied by Owner, Installed by Contractor.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Examine conditions for compliance with requirements for installation tolerances and other conditions affecting performance of work.
	.2 Examine roughing�in for piping and electrical systems to verify actual locations of piping and electrical connections before equipment installation.
	.3 Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	.1 Install equipment in accordance with manufacturer's instructions.
	.2 Coordinate connection of mechanical and electrical services.
	.3 Securely anchor built�in units to supporting cabinets or countertops with concealed fasteners; verify that clearances are adequate for proper functioning and rough openings are completely concealed.
	.4 Place free�standing units in final locations after finishes have been completed in each area; verify that clearances are adequate to properly operate equipment.
	.5 Adjust equipment for smooth and proper operation.

	3.3 SITE QUALITY CONTROL
	.1 Test each appliance specified in this Section to verify proper operation; make necessary adjustments.
	.2 Verify that accessories required have been furnished and installed.

	3.4 CLEANING
	.1 Remove packing material from appliances and leave units in clean condition, ready for operation.

	3.5 DEMONSTRATION
	.1 Engage a factory authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain appliances.



	20 00 00 24030_mech_IFT_specifications
	1.  General Mechanical Provisions
	1.1 Conformance
	.1 Conform to terms and conditions of the General Contract Document.

	1.2 Scope
	.1 Provide complete, fully tested and operational mechanical systems to meet the requirements described herein and in complete accordance with applicable codes and ordinances.
	.2 Contract documents of this division and drawings are diagrammatic and approximately to scale unless detailed otherwise. They establish scope, material and installation quality and are not detailed installation instructions.
	.3 Follow manufacturer's recommended installation details and procedures for equipment, supplemented by requirements of contract documents.
	.4 Install equipment generally in locations and routes shown close to building structure with minimum interference with other services or free space. Remove and replace improperly installed equipment to the satisfaction of the consultant at no extra c...
	.5 The drawings indicate the general location and route to be followed by the piping and ductwork. Where details are not shown on the drawings or only shown diagrammatically, the pipes and ductwork shall be installed in such a way as to conserve headr...
	.6 Connect to equipment specified in other sections and to equipment supplied and installed by other contractors or by the owner. Uncrate equipment, move in place and install complete; start-up and test.
	.7 Connect into existing systems with minimum disruption to the existing systems.
	.8 Provide seismic restraints for all equipment, piping and ductwork when required by code.
	.9 Field verify all building and site dimensions prior to any fabrication and installation of equipment or materials. No additional charge shall be entertained for failure to verify these dimensions on site.
	.10 Identify all openings and holes required for the passage of mechanical services through structures and dividing walls to the general contractor. Such identification shall be via marked up drawings showing opening locations, sizes, and levels. If r...
	.11 The work shall include but not limit to the following:
	.1 Complete heating / ventilating installation.
	.2 Complete plumbing installation.
	.3 Complete gas piping installation.
	.4 Complete sprinkler and standpipe installation.
	.5 Complete automatic control and related wiring installation.
	.6 Commissioning and balancing.

	.12 Project is located in ASHRAE Climate Zone (7 – Prince George)

	1.3 Materials
	.1 Materials and equipment installed shall be new, full weight and of quality specified. Use same brand or manufacturer for each specified application.
	.2 Each major component of equipment shall bear manufacturer's name, address, catalog and serial number.

	1.4 Cutting and Patching
	.1 Provide holes and sleeves, cutting and fitting required for mechanical work. Relocate improperly located holes and sleeves.
	.2 Drill for expansion bolts, hanger rods, brackets, and supports.
	.3 Obtain written approval from structural consultant before cutting or burning structural members. This work shall be carried out by the specialist trade only.
	.4 Provide openings and holes required in precast members for mechanical work. Cast holes larger than 100mm (4”) in diameter tight to columns shall not exceed 200mm (8”) in diameter. Cast or field cut holes smaller than 100mm (4”). Caulk gaps between ...
	.5 Repair building where damaged from equipment installation, improperly located holes, etc., by this section of the work. This repair work shall be carried out by the specialist trade at the expense of this section of work. Use matching materials as...

	1.5 Shop Drawings
	.1 Provide pdf shop drawings as indicated in accordance with the MCA-BC standards for shop drawings.
	.2 Identify materials and equipment by manufacturer, trade name and model number. Include copies of applicable brochure or catalog material.
	.3 Clearly mark submittal material using arrows, underlining or circling to show differences from specified, e.g. Ratings, capabilities and options being proposed. Cross out non-applicable material. Specifically note on the submittal specified feat...
	.4 Include dimensional and technical data sufficient to check if equipment meets requirements. Include wiring, piping, service connection data and motor sizes.
	.5 Installed materials and equipment shall meet specified requirements regardless of whether or not shop drawings are reviewed by the consultant.
	.6 Do not order equipment or material until the consultant has reviewed and returned approved shop drawings.
	.7 Shop drawings shall be reviewed by the General Contractor and Mechanical Sub-Contractor indicating that the shop drawings have been reviewed, coordinated with the work and that the shop drawings are submitted without qualifications. Shop drawings s...
	.8 Submit a minimum of (4) copies of shop drawings prior to ordering equipment if pdf not available.
	.9 Submit weights of all major equipment for review such that the loads can be reviewed by the appropriate consultant.
	.10 Submit list of all electrical motors and power requirements to Electrical Consultant and Contractor.

	1.6 Standards of Materials, Equipment and Installation
	.1 Requests for changes to the specification in standards, materials, equipment or installation techniques shall be submitted for review seven (7) working days prior to close of tenders, and if applicable will be incorporated in an addendum to the spe...
	.2 Equipment used shall not exceed space limitations in any dimension. Replace any equipment or apparatus which does not meet this specification at no cost. Assume full responsibility for the expense of redesign and adjustment to other parts of the bu...
	.3 Submit samples, in addition to drawings, of all items which in the consultant's judgment, can be better examined for capacity, quality, finish or detail by sample rather than by drawings. Samples shall be submitted before equipment is ordered.
	.4 Provide equipment from the following manufacturers.  Those manufacturers not listed are considered as alternatives.  All mechanical equipment shall have the manufacturers name permanently affixed to it. It is the responsibility of both the ‘named’ ...
	.5 Alternate manufacturers may be shown along with cost savings; however, these alternatives must be shown in addition to a manufacturer from the acceptable list.
	.6 If shop drawings are rejected technically after 3 submissions, the contractor, at no additional expense to the owner, shall revert to the specified product and manufacturer for this project.
	.7 The equipment manufacturer shall ensure that the strength and anchorage of the internal components of the equipment exceeds the force level used to restrain and anchor the equipment unit itself to the supporting structure.
	.8 Equipment to meet ASHRAE 90.1-2016 minimum efficiency requirements.
	.9 Acceptable Products/Suppliers/Manufacturers:

	1.7 Performance Verification of Installed Equipment
	.1 Installed mechanical equipment whose performance is questioned by the consultant, may be subject to performance verification as specified herein.
	.2 When performance verification is requested, equipment shall be tested to determine compliance with specified performance requirements.
	.3 The consultant will determine by whom testing shall be carried out. When requested, the contractor shall arrange for services of an independent testing agency.
	.4 Testing procedures shall be approved by the consultant.
	.5 Maintain building comfort conditions when equipment is removed from service for testing purposes.
	.6 Promptly provide the consultant with all test reports.
	.7 Should test results reveal that originally installed equipment meets specified performance requirements the owner will pay all costs resulting from performance verification procedure.
	.8 Should test results reveal that equipment does not meet specified performance requirements the equipment will be rejected and the following shall apply:
	.1 Remove rejected equipment. Replace with equipment which meets requirements of contract documents including specified performance requirements.
	.2 Replacement equipment will be subject to performance verification using the same testing procedures as on originally installed equipment.
	.3 Contractor shall pay all costs resulting from the performance verification procedure.


	1.8 Operating and Maintenance Data
	.1 Instruct the building operators in the operation and preventative maintenance of each piece of equipment and system supplied and installed.  Complete and turn over documentation prior to substantial performance.
	.2 Provide operation and maintenance data as required under Section 01300.
	.3 The agency shall supply four final and one preliminary copy of the equipment data and maintenance cards. The preliminary copy referred to above shall include only the systems descriptions, operating and maintenance instructions and shall be deliver...
	.4 Provide three (3) copies to Owner of hard cover three ring binders labeled on front and spine indicating Mechanical Operating and Maintenance Manuals, Arch., Mech. Engineering Firm, Contractor's and Project Name and one (1) CD/DVD containing a pdf ...
	.5 Index Division 15 of maintenance manuals according to the following index system.
	.6 Tab 1.0 Mechanical Systems:
	.1 Provide title page with clear plastic cover.
	.2 The front title page shall include the cover information in addition to:
	.3 The addresses, phone and fax numbers for the above will be given adjacent to their name.

	.7 Tab 1.1 List of Mechanical Drawings.
	.8 Tab 1.2 Description of Systems:
	.1 Provide complete description of each system.
	.2 Include detailed system description and components comprising that system, explanation of how each component interfaces with others to complete the system, location of each thermostat, controller, or operating setpoints.
	.3 Provide a complete description of emergency shut-down and start-up procedures for all major equipment, systems and controls, including fire alarm functions, power failure mode, back-up equipment/systems operation.

	.9 Tab 1.3 Operating Division:
	.1 Provide complete and detailed operation of each major component.
	.2 Include starting procedure, exact switch and control location.
	.3 Describe operation of component controls, changes required for summer or winter operation and method of accomplishment.
	.4 Describe trouble shooting sequence when set points can not be maintained.
	.5 Describe safe guards to check if equipment goes off line.
	.6 Describe fire protection and smoke control.

	.10 Tab 1.4 Maintenance and Lubrication Division:
	.1 Provide detailed preventative maintenance and lubrication schedule for each of the major components including daily, weekly, monthly, semi-annual and yearly checks and tasks.
	.2 Describe lubrication and maintenance procedure for equipment components such as bearings, drives, motors, and filters. Include recommended lubricants.
	.3 Compile this information for each typical piece of equipment.
	.4 Provide a belt schedule.

	.11 Tab 1.5 List of Equipment Suppliers and Sub-contractors:
	.1 Provide complete list of Equipment Suppliers and Sub-contractors, including address and telephone number.
	.2 Outline procedures for purchasing parts and equipment.
	.3 Provide a parts list and repair manual for each piece of complete equipment specified.
	.4 Provide a warranty list for all items that extend beyond the standard one-year contractor’s warranty period such as gas fired burners for roof top units, drinking fountain chillers, boiler burners, variable frequency drives, electrical motors, etc....

	.12 Tab Certification (2.0, 2.1, etc.) Include copies of:
	.1 Pre-operational cleaning reports and chemical treatment as specified.
	.2 Hydrostatic and air tests performed on piping systems.
	.3 Equipment alignment certificates.
	.4 Balancing reports for air and water systems.
	.5 Valve tag identification. Schedule including location, service and normal position.
	.6 Pipe colour code.
	.7 Inspection approval certificates for plumbing and gas systems.
	.8 Inspection approval certificates for all air heating and ventilation systems.
	.9 Start-up reports of equipment
	.10 Guarantee certificate.

	.13 Tab Shop Drawings (3.0, 3.1, etc.):
	.1 Include copy of all reviewed only Shop Drawings.
	.2 Include reduced record control drawings (8½ x 11 or 11 x 14 fold out).

	.14 The divider tabs shall be laminated mylar plastic, and coloured according to Section.  The colouring is as follows:  Mechanical Systems - 1.0 - 1.5 - Orange, Certification 2.0 - 2.4 - Green, Shop Drawings and Maintenance 3.0 - 3.17 - Yellow.  Plas...
	.15 Provide a minimum of three (3) monthly, one day visits to the building to check that building operators are operating and maintaining mechanical systems in proper manner and keeping schedules up to date.  Forward complete written report to the Con...

	1.9 Record Drawings
	.1 Submit record drawings identifying location of fire dampers, access doors, tagged valves and actual room names.
	.2 The contractor shall be responsible for and keep one set of white prints, including revision drawings in the job site office. Backfilling will not be allowed until underground service dimensions are marked on plans. A set of white prints shall be m...
	.3 The record drawings shall include, but not be limited to, the following changes and shall be recorded daily:
	.1 Size, location, arrangement, route and extent of ductwork, piping, conduit, terminal units, equipment, fixtures, cleanouts, valves, rough-in, etc., Above and below grade inside the building, including locations of buried piping.
	.2 Sanitary sewers: all sanitary sewers. Invert elevations and locations to be given at each clean-out.
	.3 Storm drains & sewers: all storm drains and sewers. Invert elevations to be given at each manhole, clean out, change of direction, junction, and at every 30 m run.
	.4 Gas lines: all piping of any size. Invert elevations to be given at each junction, at entry to building, at change of direction, at high and low points.
	.5 Location, tagging and numbering of all valves except individual plumbing fixtures or equipment isolation valves.

	.4 The as-built daily marked-up prints shall conform to the standards of the contract drawings and shall include all details from revision drawings, supplementary drawings, change orders, addenda and site revisions, etc.
	.5 At the end of construction, all of the above changes shall be transferred by the consultant, at the contractors cost, to a set of "AutoCad" disks. The CADD files shall be used to produce 1-set of originals turned over to the owner. The contractor s...

	1.10 Painting and Identification
	.1 Clean all exposed bare metal surfaces supplied by the mechanical and plumbing trade by removing all dirt, dust, grease and millscale.
	.2 Repaint all marred factory finished equipment, which is not scheduled to be repainted, to match the original factory finish.
	.3 Natural gas and sprinkler piping shall be colour banded at 6’ intervals over their entire lengths throughout all exposed areas and in the mechanical room as follows:
	.1 Gas: yellow – CGSB 505 – 101
	.2 Fire: red – CGSB 509 – 102

	.4 Pipe markers and direction arrows - in all exposed areas and in the mechanical room:
	.1 Provide commercially available pipe markers having standard sizes of lettering and colours. Standard colours designate classes of materials follows and are consistent with those specified by the CSA and the USASI. Provide markers to all pipes provi...
	.1 Yellow – Dangerous Materials
	.2 Blue – Protective Materials
	.3 Green – Safe Materials
	.4 Red – Fire Protection Materials

	.2 Pipe markers and direction arrows shall be made of a vinyl film material that becomes permanent after curing in place for 24 hours or a spray on stencil is acceptable.
	.3 Pipe markers and direction arrows shall be suitable for continuous operating temperatures between –40 C and 48.9 C (-40F and 120F).
	.4 Pipe marker letters are to be 50mm (2”) high for pipes 75mm (3”) and larger outside diameter (including insulation) and not less than 18mm (¾”) high for smaller diameters.
	.5 Pipe marker direction arrows are to be 150mm long by 50mm wide (6” x 2”) for pipes 75mm (3”) and larger outside diameters (including insulation) and 100mm long by 18mm wide (4” x ¾”) for smaller diameters. Mini-markers are to be used for very small...
	.6 Location of pipe markers and direction arrows
	.1 Pipe marker and direction arrow shall be placed side by side in the bottom quarter of the pipe to be identified.
	.2 Adjacent to all major changes in direction and at connections to each piece of equipment.
	.3 At least once in each room that the pipe passes through.
	.4 Where piping passes through walls, partitions, or floors, identify piping on both sides of the section and at entry and exits to shafts.

	.7 Provide ceiling access panel identification for the location of terminal units, valves, etc. above ceiling panels. Mechanical elements shall have their location identified by means of a coloured tack or data dot.
	.1 Provide a schedule of the representation of each colour with the operation and maintenance manuals.

	.8 Duct access panel. Identification identify the function of duct access panels by the following schedule:
	.1 Cleaning & Service Access: C.A.
	.2 Controls (including sensors): C
	.3 Dampers (backraft, balance & control): D
	.4 Fire Dampers: D
	.5 Smoke Dampers: D

	.9 Valve tags
	.1 All valves, except convector hand valves and individual plumbing fixture stop valves, shall be provided with 50mm x 30mm (2” x 1¼”) brass tags with stamped numbers, secured by chains to the valve concerned. Numbers shall be prefixed by the letter "...
	.2 Each trade shall prepare a list detailing the valves location, normal position, and purpose served. The list shall be included in the maintenance manual.



	1.11 Temporary Heating
	.1 Do not use the permanent system for temporary heating or other purposes without written permission from the owner and/or consultant.
	.2 All equipment used shall be returned to new condition and warranties extended.

	1.12 Equipment Protection and Clean-up
	.1 Protect equipment and material in storage on site and after installation until final acceptance. Leave factory covers in place. Take special precautions to prevent entry of foreign material into working parts of piping and duct systems.
	.2 Thoroughly clean piping, ducts and equipment of dirt, cuttings, and other foreign material.
	.3 Protect bearings and shafts during installation. Grease shafts and sheaves to prevent corrosion. Supply and install necessary extended nipples for lubrication purposes.
	.4 Ensure that existing equipment is carefully dismantled and not damaged or lost. Do not reuse existing materials and equipment unless specifically indicated.

	1.13 Connection and Interruption to Existing Systems
	.1 Coordinate interruption of existing building systems with the owner.
	.2 Include premium time for connection to existing system so that normal use of the existing system will not be affected.

	1.14 Site Utility Services
	.1 Co-ordinate and maintain liaison with the Owner and/or Consultant to interrupt, re-route or connect to water, sewer, storm, heating or gas systems, with minimum interruption of service. Contact respective utility companies prior to starting work.

	1.15 Electrical Motors
	.1 Provide motors to CEMA and C.S.A. standards for hard, continuous service, designed to limit temperature rise to 40ºC (104 F) for open housing and 50ºC (122 F) for drip proof housing, and operate 1200 or 1800 R.P.M. unless otherwise specified. Do n...
	.2 Motors shall have ball or roller type bearings with grease lubrication fittings.
	.3 All belt-driven devices shall have the motors mounted on adjustable bases with adjusting screws so that proper belt tension can be obtained.
	.4 Where equipment has been specified in division 15 to be complete with starters, disconnects and/or control panels, this contractor shall provide any required wiring and conduit between the equipment and the above items.

	1.16 Access Doors and Panels
	.1 Contractor to provide access panels required in building construction including in architectural walls and ceilings for access to any concealed mechanical equipment which, in the consultant's opinion, requires maintenance or adjustment. Access pane...
	.2 Coordinate location of panel(s) with other trades.
	.3 Such panels shall be manufactured panels, with fastening devices, appropriate to the construction involved, provide access panel (300mm x 300mm (12"x 12") for hand access, otherwise 460mm x 460mm (18"x 18") min.) In wall / ceiling to all mechanical...
	.4 Provide rated panels where required to maintain fire separation ratings of walls, ceilings and floors.

	1.17 Access of Equipment
	.1 Make all arrangements to ensure that adequate access is available for all mechanical equipment. Do all hoisting and rigging into place of all specified equipment and be responsible for any damages incurred therefrom.
	.2 Contractor to demonstrate reasonable access to all equipment service locations.

	1.18 Liability
	.1 Assume full responsibility for laying out the work and for any damage caused to the owner or other trades by improper location or carrying out of the work.
	.2 Be responsible for prompt installation of his work in advance of concrete pouring or similar work. Provide and set sleeves where required. Should any cutting or repairing of either unfinished or finished work be required, this contractor shall dire...
	.3 Examine the site and the local conditions affecting work under this contract. Examine carefully the mechanical, electrical, structural and architectural drawings and confirm that the work under this contract can be satisfactorily carried out withou...
	.4 Arrange work in co-operation with other trades in the building in such a manner as not to interfere with other work being carried on in the building and places where other pipes and equipment be installed along with the pipes and ducts pertaining t...
	.5 Where any pipes, ducts and equipment must be built into the work of other trades such as masonry, structural, or plastering, be responsible for supplying the equipment to be built in or measurements to allow the necessary openings to be left. All p...
	.6 Protect finished and unfinished work from damage due to the carrying out of his work, giving special attention to the protection of building vapour barriers, waterproof membranes, etc. Cover floors and other parts of the building with tarpaulins, e...
	.7 Be responsible for the condition of all materials and equipment supplied and shall provide all necessary protection for same.
	.8 Be responsible for the protection and maintenance of the work of this section until the building has been completed and accepted by the owner and be responsible for the sorting of his material inside and out of the way, and to clean up all refuse c...
	.9 On completion of the work all tools, surplus and waste materials shall be removed and the work left in a clean and perfect condition.

	1.19 Asbestos
	.1 All material/products provided shall be free of asbestos.
	.2 If existing asbestos is discovered which will be affected by the work of the Contract, immediately notify the Consultant.  All work related to existing asbestos shall be handled in accordance with the requirements of WorkSafeBC (Workers' Compensati...

	1.20 Liability Insurance
	.1 This contractor shall maintain such insurance as will fully protect both the owner and himself from any and all claims, all as noted within the general conditions and supplementary general conditions. When requested the contractor shall provide and...
	.2 The contractor shall carry full employee's liability insurance for the whole of the work in accordance with the Workers' Compensation Act.

	1.21 Guarantee Warranty
	.1 This contractor shall furnish a written warranty stating that all work executed under this division will be free from defects of material and workmanship for a period of one (1) year from the date of substantial performance, which shall include one...
	.2 The contractor shall at his own expense promptly investigate any mechanical or control malfunction, and repair or replace all such defective work, and all other damages thereby which becomes defective during the time of the guarantee-warranty.

	1.22 Hoists and Scaffolds
	.1 Provide interior movable or roller scaffolds for the installation of the mechanical work. All other hoists, scaffolds, temporary elevators, ladders, runways, etc., shall be requested by this contractor and arranged with the general contractor.

	1.23 Pipe Chases and Duct Shafts
	.1 Unless otherwise indicated, conceal piping and ductwork in the construction of the walls and ceilings, and in pipe chases, duct shafts and furring. If it is necessary, move the location of pipes and ducts from those indicated and provided. Consult ...

	1.24 Inspection
	.1 The consultant or his representative may choose to review all work prior to it being concealed.
	.2 The contractor shall notify the consultant in writing for the following minimum, but not limited to, reviews: (Required to provide a Schedule 'C' for occupancy)
	.1 All HVAC and plumbing rough-in prior to wall and ceiling finish installation.
	.2 Fire stopping of all openings.
	.3 Drop test all fire dampers and demonstrate access.
	.4 Final occupancy review and verification of all equipment being fully operational.

	.3 All work shall be approved by any other regulatory body having jurisdiction where required.
	.4 The contractor is to provide copies of all permits, inspection reports and certificates for insertion into the maintenance manuals.
	.5 The contractor is to provide the consultant reasonable notice prior to calling an inspection.
	.6 After the pre-occupancy review for substantial performance all deficiencies shall be completed for the final review. The contractor will be permitted one additional final review to finish all remaining deficiencies. Any additional reviews after fin...

	1.25 Substantial Performance Inspection
	.1 Prior to the contractor requesting an inspection for substantial performance all the following items must be provided to permit beneficial use by the owner.
	.1 Comply with requirements in general contract conditions.
	.2 Maintenance and operating manuals to be submitted.
	.3 As-built drawings submitted.
	.4 Balancing reports (air and water.) to be submitted.
	.5 All systems shall be certified in writing by the contractor as complete and fully operational.
	.6 Instructions to the owner's operating personnel shall be provided in accordance with the specifications.
	.7 A complete list of items which the contractor has not finished, or are deficient, shall be provided. If in the opinion of the consultant this list indicates the project is excessively incomplete, a substantial completion review will not be performed.
	.8 The contractor shall be fully responsible to accumulate all necessary data from his sub-trades and suppliers and present same in the specified format for the approval by the consultant.
	.9 All life/safety items such as sprinkler systems, fire stopping, fire dampers, plumbing and ventilation fixtures and ventilation must be operational.


	1.26 Laws, Notices, Permits and Fees
	.1 Give all necessary notices, obtain all necessary permits and pay all fees in order that the work specified may be carried out, and furnish any certificates necessary as evidence that the work installed conforms with the law and regulations of all a...
	.2 All work shall be in accordance with the regulations of the following authoritative bodies, the codes in effect at the time of tender, and any others having jurisdiction:
	.1 Fire Marshall
	.2 Canadian Electrical Code
	.3 B.C. Building code and local building by-laws
	.4 Worksafe BC
	.5 Canadian Standards Association
	.6 Pollution Control Board
	.7 B.C. Refrigeration Code and C.S.A. Codes governing refrigeration plants
	.8 Canadian Gas Code B-149.1
	.9 B.C. Plumbing Code
	.10 National Building Code of Canada
	.11 B.C. Boiler and Pressure Vessel Act.
	.12 National Fire Protection Association
	.13 I.A.O. Insurers Assurance Organization
	.14 Underwriters' Laboratories of Canada


	1.27 Demonstration and Instruction to Owner
	.1 Demonstrate to and instruct the representative designated by the owner on the complete mechanical systems operating and maintenance procedures using the assistance of specialist sub-trades and manufacturer's representatives.
	.2 The following systems shall be demonstrated in regards to performance and safety features (to the fullest):
	.1 Air handling systems (supply, return, exhaust)
	.2 Heating systems (H.W. Heating, D.H.W.S.)
	.3 Controls system
	.4 Fire protection and plumbing systems

	.3 Obtain a signed statement from the owner certifying that the demonstration and instructions have been given to his satisfaction.

	1.28 Temporary Facilities
	.1 Provide any temporary buildings and workshops that may be required for workmen, on-the-site operations, storage of materials and sewer connected water closets for the use of workmen. Provide, near the site and keep open at all times during construc...

	1.29 Contract Price Breakdown
	.1 10 days after the award of contract submit mechanical breakdown in materials and labour for plumbing, ventilation, fire protection, heating, and controls in order to assess progress claims.
	.2 In particular cases more detail may be necessary to properly assess a change order or progress claim.  This additional information, which could include all suppliers and all sub-contractors, shall be supplied when requested by the Consultant.
	.3 Mark-up information is required for change orders but is optional on the original tender price.

	1.30 Progress Claims
	.1 Provide mechanical breakdown in materials and labour for plumbing, ventilation, fire protection, heating, and controls in order to assess progress claims.
	.2 Submit detailed price breakdowns for each separate mechanical change order item exceeding $20,000.00. Single line items for change orders $20,000.00 or less are acceptable.


	2. Testing
	.1 Perform all testing required by the authority having jurisdiction.
	.2 Obtain test certificates for all tests performed and include in operating manuals.
	.3 Perform the following tests:
	.1 Sanitary & storm hydraulic test.
	.2 Heating, chilled and condenser water to min 1 1/2 times working pressure.
	.3 Gas piping leakage test as per Canadian Gas code.
	.4 Sprinkler system tested to NFPA standards.
	.5 Domestic water test to 1 1/2 times max water pressure or 1380kPa (200psi).
	.6 Ductwork - test medium velocity systems to a static pressure of system + 500Pa (+ 2") of W.G.
	.7 Drop test all fire dampers.
	.8 Kitchen exhaust system - perform a leakage test to 1% as per SMACNA.

	.4 All tests shall be documented and witnessed by the consultant or general contractor.

	3. Balancing
	.1 Contractor is to provide the services of an approved professional testing & balancing firm.
	.2 Provide a balance report of all air & water balance points and performance testing & balancing of all equipment as per the AABC.
	.3 Balance all air and water quantities to - 5% or + 10% of the design requirement, except in air systems part of life safety where deviation shall be 0 to + 5%.
	.4 Provide all required sheave, belt and impeller changes to achieve the required fan and pump flow rates.
	.5 Measure and balance the following (where applicable):
	.1 Airflow at each air outlet and branch connection.
	.2 Water at each balance valve and terminal heating or cooling unit.

	.6 Additional testing of the system may be requested by the consultant to spot check air and water flow quantities. (10% of the system will be re-checked at the discretion of the consultant) at the contractors cost.

	4. Systems Commissioning, Verification and Demonstration
	.1 Be responsible for the performance and commissioning of all equipment provided under Division 15.  Commissioning is the process of advancing the installation from the stage of static completion to full working order to specified requirements.  It i...
	.2 In consultation with the General Contractor, ensure that sufficient time is allowed and fully identified on the construction schedule for the proper commissioning of all mechanical systems.
	.3 Commissioning is concluded when mechanical systems have been balanced and the installation is in full working order and acceptable for use.  The work will include the following:
	.1 Balancing of the air systems as specified.
	.2 Balancing of the liquid systems as specified.
	.3 Balancing of domestic hot water recirculation systems.
	.4 Set up air diffusers, registers and grilles for optimum distribution/comfort.
	.5 Plug all air pressure and flow measuring holes.
	.6 Adjust vibration isolators and seismic restraints for optimum performance.  Provide letter of certification.
	.7 Verification and certification of operation of all fire dampers.
	.8 Verification and certification of the sealing of all HVAC penetrations through fire separations (rated & non-rated) and sound separations.
	.9 Verification of water tightness of all roof and exterior wall penetrations.
	.10 Verification that all coil drain pans operate.
	.11 Verification that equipment is not short cycling.
	.12 Verification of fire extinguisher pressures.
	.13 Verification of operation of all mechanical related fire alarm functions.
	.14 Set up all automatic control valves/dampers and automatic temperature control devices.
	.15 Testing and debugging of the Building Automation System.
	.16 Set up and test all alarm and protective devices.
	.17 Obtain and review trend logs for all control points.  Submit trend logs to Consultant with detailed comments after verification of proper operation of all control sequences.
	.18 Verification and certification of sewage and septic system installations.

	.4 At the conclusion of commissioning, demonstrate the operation of the systems to the Consultant and then to the Owner's Operating Staff.
	.5 At the completion of the commissioning, testing, balancing and demonstration submit the following to the Consultant:
	.1 A letter certifying that all work specified under this contract is complete, clean and operational in accordance with the specification and drawings.
	.2 Completed copies of all commissioning check lists plus copies of start-up reports from specialty contractors and vendors.
	.3 "AS-BUILT" record drawings, as specified.
	.4 B.C. Boiler Inspection Dept. approval of boiler, pressure vessels and pressure piping installations.
	.5 Gas Inspection Dept. approval of boiler on gas firing.
	.6 Fire Commissioner's approval of oil fuel installations.
	.7 A list of all alarm and protective devices tested, with the final operating settings.

	.6 The verification process shall include instructional seminars to demonstrate all systems and to explain the operation of each.  The instruction shall include the following:
	.1 Ease of access provided throughout for servicing coils, filters, motors, drives, fusible link fire dampers, control dampers and damper operators.
	.2 Operation of all equipment and systems under each mode of operation and failure, including:
	.1 Building Automation System control features.
	.2 Boilers and associated fuel systems.
	.3 Air conditioners and refrigeration systems.
	.4 Pumps, fans, heaters, unit heaters and coils.
	.5 Sprinkler fire protection systems.
	.6 Sewage and septic installations.
	.7 Tanks - domestic hot water and expansion.


	.7 After demonstration obtain the Owner's signature certifying that the demonstration has been performed and completed to their satisfaction.

	5. Indoor Air Quality
	.1 In the interest of providing an acceptable level of indoor air quality for the occupants, the air systems will be used to flush out fumes that may be present from building products. (Cabinets, carpets, paints, solvents etc.)
	.2 After all systems are fully operational and the building is clean, run the fan systems at 100% outside air for a period of 10 days prior to occupancy. Maintain the building at 21 C (70(F) for heating and 24 C (75(F) for cooling.

	6. Pipe & Pipe Fittings
	.1 Ensure all pipe materials and fittings are acceptable to the authority having jurisdiction.
	.2 Provide written guarantee that lead-free solder was used on all domestic water systems.
	.3 Contractor to provide drains at all low points in the piping system.
	.4 Plumbing Drainage Piping
	.1 Inside buildings:
	.1 Above floor slab
	.1 Cast iron with stainless steel couplings.
	.2 D.W.V. copper pipe and fittings.



	.5 Plumbing Water Piping
	.1 Type ‘L’ copper pipe above ground with
	.1 Fittings: Cast brass or wrought copper fittings 95/5 Sn/Sb solder.


	.6 Hangers and Supports: Cadmium plated hanger rods.  For steel or cast iron pipe, Grinnell Fig. 260. For copper pipe, Grinnell Fig. CT-65 (copper plated) or Grinnell Fig. 260 epoxy coated
	.7 Install dielectric couplings at copper piping connections to plumbing equipment of dissimilar material.
	.8 Valves:
	.1 Sweat ends - Acceptable Products: Toyo 5049A, Apollo, Crane, Kitz, Neuman-Hattersley, Nibco, Watts, Worcester.
	.2 Threaded ends - Acceptable Products: Toyo 5044A, Apollo-70 Series, Crane 93-TF, Grinnell 3700 full port, Kitz 58, Neuman-Hattersley 1969AT, Nibco T-580-BR, Watts B-6000, Worcester 4211-RT.
	.3 Provide valve box and cover for all outside valves.  Valve box Terminal City.

	.9 HVAC Piping:
	.1 Piping:
	.1 Service: Hot Water Heating; Glycol Heating; Chilled Water. Material: Steel pipe to ASTM A53 Grade B, Schedule 40; Type "L" Hard Copper

	.2 Pipe Fittings - Steel Pipe
	.1 Cast iron pipe flanges: Class 125 to ANSI B16.1.
	.2 Cast iron screwed fittings: Class 125 to ANSI B16.4.
	.3 Steel pipe flanges and flanged fittings: to ANSI B16.5.
	.4 Steel butt-welding fittings: to ANSI B16.9a.
	.5 Malleable iron unions, ground joint type: ANSI B16.3; Class 150 for 30 mm [1-1/4”] and smaller; Class 250 for 40 mm and 50 mm [1-1/2”, 2”].
	.6 Malleable iron screwed fittings: to ASME B16.3, Class 150.

	.3 Pipe Fittings - Copper Pipe
	.1 Cast bronze: to ANSI B16.18 or wrought copper and bronze: to ANSI B16.22.

	.4 Flanges - Copper Pipe
	.1 Brass or bronze: to ANSI B16.15 or cast iron: to ANSI B16.4.

	.5 Pipe Joints
	.1 50 mm [2”] and smaller: screwed fittings, except where otherwise noted, with teflon tape or pulverized lead paste.
	.2 65 mm [2-1/2”] and larger: welding fittings and flanges to CSA W47.1.
	.3 Provide dielectric couplings on all systems except closed loop systems wherever pipes of dissimilar metals are joined.


	.10 Install piping with all necessary changes of direction, expansion loops, anchors and guides to prevent overstressing the piping and equipment piping connections from thermal expansion and contraction.
	.11 Hangers and Supports:
	.1 Cadmium plated hanger rods.
	.2 For steel or cast iron pipe, Grinnell Fig. 260.
	.3 For copper pipe, Grinnell Fig. CT-65 (copper plated) or Grinnell Fig. 260 epoxy coated

	.12 Valves
	.1 Install valves with stems upright or horizontal.
	.2 Provide shop drawings for all valves.
	.1 For all balance valves contractor to mark up flow rates on manufacturer’s data sheet to show size, flow, and pressure drop for each valve.

	.3 Shop drawings to be approved by consultant prior to ordering.
	.4 Ball Valves:
	.1 50 mm [2”] and smaller, screwed, Class 600 (4140 kPa):
	.1 Forged brass body; chrome plated, full port ball; PTFE seats; blow out proof stem.
	.2 Acceptable Products: Crane 9302, Grinnell 3700, Jenkins 901A, Kitz 68, Newman Hattersley 1969, Nibco T-585-70, Toyo 5044A.

	.2 50 mm [2”] and smaller, soldered, Class 500 (3450 kPa):
	.1 Forged brass body; chrome plated, full port ball; PTFE seats; blow out proof stem.
	.2 Acceptable Products: Crane 9322, Grinnell 3700SJ, Kitz 69, Newman Hattersley 1979, Nibco S-585-70, Toyo 5049A


	.5 Balancing Valves - Flow Measuring
	.1 50 mm [2”] and smaller - screwed copper alloy body.
	.2 65 mm [2-1/2”] and larger - ductile iron body.
	.1 Provide calibration charts.
	.2 Removable preformed rigid polyurethane insulation.
	.3 Acceptable Products: Armstrong CBV, Tour & Anderssen STA.


	.6 Air Vents
	.1 Manual - High Capacity
	.1 Acceptable Products:
	.1.1.1 Class 125 [860 kPa] - Crane 14-1/2 LP, Jenkins 2032, Toyo 214.
	.1.1.2 Class 200 [1380 kPa] - Crane 212P, Jenkins 2050, 73-PS, Toyo 214.


	.2 Install automatic high capacity air vents, with shut-off valve, at each high point in the piping systems and where shown on the drawings.
	.3 Pipe all automatic air vent discharge connections, separately, to the nearest building drain, using 6 mm [1/4"] hard drawn copper tube.


	.13 Fire Protection Piping:
	.1 All pipes shall meet the requirements of NFPA in all respects.
	.2 Material: Steel Schedule 10 for 1¼” and larger.
	.1 Fittings: Mechanical Joints. No threaded pipe permitted

	.3 Material: Steel Schedule 40
	.1 Fittings: Screwed or Mechanical Joints



	7. Support, Anchors, Seals & Firestopping
	.1 Provide all necessary supports, and hangers to secure mechanical systems and equipment.
	.2 Provide firestopping at all duct and piping penetrations through rated floors/walls and shafts. Provide shop drawings showing applicable assemblies. All products to be ULC listed. Provide fire stop certificate at substantial completion.
	.3 Provide oversize hangers on all cold pipes to fit over pipe insulation where required.
	.4 Provide isolation and prevent contact with dissimilar metals.
	.5 All sleeves for mechanical piping to extend 1" above the floor in all mechanical room, shaft and wet areas.
	.6 All ductwork to be supported as per SMACNA.
	.7 All exposed piping penetrations shall be provided with escutcheons.

	8. Insulation
	.1 Installation shall conform to the B.C.I.C.A. Quality Standards Manual for mechanical insulation.
	.2 Piping Insulation
	.1 General
	.1 Provide vapour barrier for all cold pipes.
	.2 Insulate all sanitary vents within 2m (6’-6”) of roof/wall penetration.
	.3 All exposed piping to be complete with PF-2 premium finish. No finish required on concealed piping.

	.2 Materials:
	.1 Mineral Fibre - Low and Medium Temperature, vapour barrier jacket.  Maximum thermo conductivity: as per Tables 6.8.3A and 6.8.3B in ASHRAE 90.1-2016:
	.1 Acceptable Products: Johns Manville Micro Lok Ap-T Plus, Manson Alley K, Owens Corning SSL-II, Partek Paroc 1200 ASJ/SSL.

	.2 Flexible Foamed Elastomeric Insulation.
	.1 Acceptable Products: AP Armaflex, Rubatex R-180-FS.

	.3 Flexible Closed Cell Insulation.
	.1 Acceptable Products: Bondtex Polyethylene, Therma-Cel.

	.4 Flexible elastomeric and flexible closed cell insulation adhesive:
	.1 Acceptable Products: Armstrong 520, Therma-Cel 1590, Rubatex R-373, Zipcoat 8A.

	.5 Flexible elastomeric and flexible closed cell insulation finish coating: Acceptable Products: Armstrong, Bakelite 120-13, Rubatex, Zipcoat, Robson’s Rubber Coat.
	.6 Tape - self-adhesive, aluminum, reinforced, 50 mm [2”] wide
	.7 Vapour barrier jacket adhesive:
	.1 Acceptable Products: Childers CP-82, Foster 85-20.

	.8 Vapour barrier coating on reinforcing membrane or on insulating cement:
	.1 Acceptable Products: Bakelite 120-09, Childers CP-50, Epolux Cadalag 336, Robson White Lag.

	.9 Insulating Cement:
	.1 Acceptable Products: Fibrex Superkote, Partek No. 1, Ryder Thermokote MW high temperature.

	.10 PVC Jacket and Fitting Covers: Staples and PVC self-adhesive tape, plastic pop rivets, staples
	.11 Aluminum Jacket:
	.1 22 ga. corrugated or smooth aluminum jacketing.
	.2 Longitudinal slip joints and 50 mm [2"] end laps.
	.3 Factory applied protective liner on interior surface.
	.4 Acceptable Products: Childers, Alco Thermoclad 1.


	.3 Scope: Warm/Hot Piping
	.1 Insulation as required in Table 6.8.3A in ASHRAE 90.1-2016.
	.2 Piping insulation thickness shall be selected as per Table 1:
	.3 Generator Exhaust Pipe - 50 mm [2”] thickness, mineral fiber complete with aluminum jacketing on pipe and fittings.
	.4 Installation:
	.1 Mineral fibre insulation
	.2 Spreading staples at 75 mm centres.
	.3 Tape over all joints and secure with staples
	.4 Fittings - tightly wrapped flexible insulation to full thickness with PVC fitting cover
	.5 Valves, Strainers - fitted pipe insulation with drains, blowoff plugs and caps uninsulated
	.6 Flanges, mechanical joints - oversized pipe insulation overlapping adjoining insulation at least 75 mm [3"]
	.7 If Thermocanvas, PVC or Aluminum jacket finish is required, get from Master Spec.


	.4 Scope: Cold Piping
	.1 Insulation as required in Table 6.8.3B in ASHRAE 90.1-2016.
	.2 Piping insulation thickness shall be selected as per Table 2:
	.3 Installation:
	.1 The insulation shall include provision of a continuous vapour barrier.
	.2 Mineral fibre insulation
	.3 Spreading staples at 75 mm centres.
	.4 Tape over all joints with vapour-barrier adhesive and staples
	.5 Fittings - tightly wrapped flexible insulation to full thickness with PVC fitting cover
	.6 Valves, Strainers - fitted pipe insulation with drains, blowoff plugs and caps uninsulated
	.7 Flanges, mechanical joints - oversized pipe insulation overlapping adjoining insulation at least 75 mm [3"]


	.5 Scope: Refrigerant Piping
	.1 Insulation as required in Table 6.8.3B in ASHRAE 90.1-2016.
	.2 Piping insulation thickness shall be selected as per Table 2, above.
	.3 Flexible foamed elastomeric or flexible closed cell preformed piping insulation.  Secure longitudinal and butt joints with adhesive.  Insulate all fittings and components.  Finish with flexible elastomeric or flexible closed cell insulation coating...
	.4 Aluminum Jacket: 22 ga. smooth aluminum jacketing with longitudinal slip joints on all pipe insulation outdoors
	.1 Acceptable Products: Childers, Alco Thermoclad 1


	.6 Insulate all exposed traps under accessible sinks with factory installation kit.
	.7 Insulate heat pump and air conditioning unit condensate drain for the first 1.5m (5'-0").

	.3 Ductwork Insulation
	.1 Products
	.1 External Insulation - Flexible.
	.1 Acceptable Manufacturers: Certainteed STP Ductwrap #75, Johns Manville Microlite FSK, Manson Alley-Wrap FSK, Owens Corning all service faced duct wrap, Knauf FSK Ductwrap.

	.2 Duct Liner - Flexible.  Minimum noise reduction criteria (NRC): 0.70 as per ASTM C423 'Type A mounting'.
	.1 Acceptable Manufacturers: Certainteed Ultralite #150, Johns Manville Linacoustic, Johns Manville Permacote, Knauf Duct Liner EM, Manson Akousti-Liner, Owens Corning Areomat Duct Liner.

	.3 Duct Liner- Rigid.  Minimum noise reduction criteria (NRC): 0.70 as per ASTM C423 'Type A mounting'.
	.1 Acceptable Manufacturers: Johns Manville Linacoustic R, Knauf Rigid Coated Duct, Manson Akousti-Liner R.

	.4 Insulation Adhesive:
	.1 Acceptable Products: Foster 85-20, Robson Ticki-Tuff, 3M 4230, United UNI-GRAB.

	.5 Vapour Barrier Tape:
	.1 Acceptable Products: Scrim foil self-adhesive tape.

	.6 Insulation Coating:
	.1 Acceptable Products: Childers CP-50, Foster 30-36, Robson’s Mastic RJ-10.

	.7 Weather Coating - vapour barrier:
	.1 Acceptable Products: Childers CHIL-PRUF CP 22/23/24, Foster 60-25, Insul-Mastic 15187.


	.2 Scope: Ductwork exterior thermal insulation
	.1 Insulation as required in Table 6.8.2A and Table 6.8.2B in ASHRAE 90.1-2016.
	.2 Insulation shall be provided as follows:
	.3 Insulate outdoor air ductwork from intake to mixing plenum.

	.3 Installation:
	.1 Adhere insulation with insulation adhesive applied in 150 mm [6”] wide strips on 300 mm [12”] centres.
	.2 On rectangular ductwork and plenums, over 610 mm [24”] in width secure insulation with pins at one per 0.1 sq. m [1.0 sq ft] minimum.
	.3 Adhere vapour barrier tape over all butt joints, raw edges, holding washers and other points of penetration of the vapour barrier jacket.
	.4 "Exposed" insulation inside the building:
	.1 Apply two coats of white insulation coating.

	.5 "Exposed" outdoor insulation [including in a parking garage]:
	.1 Apply one coat weather coating at 1 litre per square metre and immediately embed #10 glass fabric into the wet coating.
	.2 Smooth all wrinkles, lap joints at least 50 mm [2”].
	.3 After the initial set, but while still damp, apply weather coating at 2 litres per square metre completely coating the reinforcing glass fabric and providing a smooth finish.




	9. Plumbing General
	.1 To comply with BC Plumbing Code 2018 and local municipality requirements.
	.2 Fire stop all penetrations through rated separations. Provide necessary thermal insulation and vapour barrier at penetrations. Contractor to provide professional certification from specialist fire-stopping trade prior to report for completion or oc...
	.3 Supply and install cleanouts on all drains, changes in direction, at base of riser and on main sanitary and storm leaving building in addition to the B.C. Plumbing Code.
	.4 Where drains are located over an occupied area, membrane clamp is to be provided with drain for a waterproof installation.
	.5 Prior to commencing the underground plumbing installation excavate and verify:
	.1 The location, elevation and size of storm and sanitary service connections.
	.2 The sanitary and storm lines can be routed and sufficiently sloped with adequate cover for freezing protection to meet the service connections.
	.3 Inform the engineer immediately if any changes are required.
	.4 Provide installation of plumbing fixtures when supplied by others.
	.5 Lead free solder to be used for all potable water systems. Contractor to issue guarantee in maintenance manual.

	.6 Provide unions to all equipment and valve connections for 65mm (2-1/2") and below. Flanged connections for 75mm (3") and over.
	.7 Provide chrome escutcheon plates for all plumbing rough-in.
	.8 Provide flashing and counter flashing for pipe passing through roof deck structure.
	.9 Provide non-conducting type connection for joining or supporting. Provide separation between dissimilar metals.
	.10 Provide isolation valves for all fixture trim unless complete with integral stops.
	.11 Supply and install all hangers, supports, brackets, reinforcement, 14 gauge steel back-up plates, floor flanges and all accessory piping and fittings, for the proper installation and support of all fixtures and their respective supply fittings
	.12 Where piping is suspended from hangers from the floor above, use oversized hangers/straps and include a layer of resilient pipe insulation between the hanger and the pipe (e.g. Armaflex neoprene, 13mm (½ “) thick), with a metal shim to distribute ...
	.13 Terminate all vertical waste stacks and rain water leaders in two 45  bends at the bottom of vertical runs, or a large radius 90  bend.
	.14 Maintain a minimum 13mm (½”) clearance between pipes and studs, electrical conduit, or other pipes. If the clearance is minimal, use resilient insulation (Armaflex) to avoid contact. (This requirement is to avoid rattling between pipes.)
	.15 Do not use foam spray-on products for insulation.
	.16 Where plumbing fixtures come in contact with wall and/or floor, joints shall be sealed with building sealant, made watertight and beaded smooth in a neat and workmanlike manner.
	.17 Provide high lip drain pan for all hot water tanks and pipe drain to nearest floor drain. Provide side drain pan to allow for piping to remote drain or provide provisions for bottom drain to pipe to drain. Pan equivalent to Menzies Hot Water Pan H...
	.18 Approval of the plumbing system is required before insulation and drywall work is started. Do not commence final boarding until plumbing has been reviewed for clearance.

	10. Plumbing Fixtures & Trim
	.1 Floor drains and roof drains to be manufactured by approved manufacturer.
	.2 Cleanouts in finished areas to be Smith 4020S cast iron cleanout with adjustable scoriated nickel bronze top. In lino tile area use Smith 4140S c/w 3.5mm (1/8") tile recess.

	11. Cleaning & Chemical Treatment
	.1 Provide for degreasing and cleaning of all heating water, chilled water and hydraulic heat pump systems.
	.2 Provide for cleaning and disinfection of all domestic hot & cold water systems.
	.3 For hot water heating systems perform a bail out and provide Dearborn - 545 or equivalent chemical treatment.
	.4 During system flushing ensure that all control valves and other system valves are in the full open position.
	.5 All domestic water piping shall be thoroughly flushed so that it is free from all scale, sediment, etc.

	12. Hot Water Heating Systems
	.1 Piping, Valves and Fittings
	.1 Tests shall be as follows;
	.1 Initial Hydrostatic test: 150% of working pressure, but not less than 860 kPa [125 psig] for 1 working day.
	.2 Final Hydrostatic test: 150% of working pressure, after piping connections to all equipment are complete, maintain until all parts of piping systems have been inspected.

	.2 Reference Standards and Compliance
	.1 All piping system work shall be in accordance with ANSI/ASME B31.9 code.
	.2 All components, products and Work on pressure piping systems shall be in accordance with the Regulations and Requirements of the Province of British Columbia "Power Engineers Boiler and Pressure Vessel Safety Act and Regulations" and shall be perfo...
	.3 All field welding shall be in compliance with CSA-W117.2 and the current ASME Code for Power Piping and Building Services Piping.

	.3 Clean new piping systems as follows:
	.1 After successful completion of all piping tests, clean and flush all piping systems to remove all internal dirt, mill scale, rust, piping dope, pipe reamings and slag.
	.2 On completion of flushing, remove, clean and reinstall all strainer baskets.


	.2 Execution
	.1 Preparation
	.1 Ream pipes and tubes. Clean off scale and dirt, inside and outside, before assembly. Remove welding slag or other foreign material from piping.
	.2 Entirely avoid air and water pockets in piping. All run-outs shall be installed with swing joints to allow for movement due to expansion and contraction of the main.
	.3 All pipes shall be welded with long radius Tube Turn elbows and factory manufactured "T" connections.
	.4 Where branch lines are connected to mains two or more sizes larger, the branch may be cut into the pipe. Where branch pipes are welded to mains without the use of "T" connections, torch-cut openings may be cut through, beveled and filed smooth. Bra...

	.2 Connections
	.1 Screw joint steel piping up to and including 40 mm. Weld piping 65 mm and larger including branch connections. Screw or weld 50 mm piping.
	.2 Make screwed joints with full cut standard taper pipe threads with approved non-toxic compound applied to male threads only.
	.3 Use main sized saddle type branch connections or directly connected preformed branch connections in steel pipe provided that main is at least one size larger than branch up to 150 mm mains and main is at least two sizes larger than branch for 200 m...
	.4 Use grooved mechanical couplings and mechanical fasteners only in accessible locations. Use galvanized couplings with galvanized pipe. Use welded fittings in lieu of grooved couplings where space is limited.
	.5 Make connections to equipment and branch mains with unions.
	.6 Provide non-conducting type connections wherever jointing dissimilar metals in systems. Brass adapters and valves are acceptable.
	.7 Provide flanges or unions at all connections to equipment, control, valves, etc.
	.8 Make connections to equipment relief connections and pipe to outside to a safe location above roof. Anchor piping and allow for possible expansion.

	.3 Route and Grades
	.1 Route piping in orderly manner and maintain proper grades. Install to conserve headroom and interfere as little as possible with use of space. Run exposed piping parallel to walls. Group piping wherever practical at common elevations. Install conc...
	.2 Slope water piping at 0.2% and arrange to drain at low points.
	.3 On closed system, equip low points with 20 mm drain valves and hose nipples. Provide, at high points on lines and on equipment connections, collecting chambers and high capacity float operated manual air vents.
	.4 Provide automatic air vents at all high points, as indicated on the drawings, and as required for the proper operation of the system. Provide a 12 mm gate valve ahead of each air vent. Pipe the air vent discharge to the nearest drain using 6 mm har...

	.4 Installation
	.1 Install piping to allow for expansion and contraction without unduly stressing pipe or equipment connected. Also refer to Section 15160 for the provisions of flexible connections in piping systems. Pay particular attention to piping running horizon...
	.2 Provide clearance for proper installation of insulation and for access to valves, air vents, drains and unions.
	.3 All pressure services cap-offs for future shall be provided with valves.
	.4 Avoid locating water piping over electrical equipment. Where this is unavoidable, provide galvanized drip pans under such pipe and weld piping and fittings. Provide drain and piping from drip pans to satisfactory floor drain.
	.5 Keep piping free from scale and dirt. Protect open pipe ends whenever work is suspended during construction, using temporary plugs, polyethylene or other approved material. Flush out piping systems before making final connections.
	.6 Make connections to all equipment drains, drain pans, and ductwork drains. Pipe to the nearest floor drain or approved connection. Where item being drained is under pressure, provide a deep seal trap.
	.7 Minimum pipe and hand valve connections to radiation shall be 20 mm.
	.8 Bull head tees shall not be used for converging flows.
	.9 Provide seismic restraints for all piping in accordance with the "SMACNA Guidelines for the Seismic Restraints of Mechanical Systems and Plumbing Systems".
	.10 Provide firestopping and smoke seals for piping at penetrations of all fire and smoke rated separations.


	.3 Expansion Tank

	13. Fire Extinguishers
	.1 Provide portable fire extinguisher per B.C. Fire code and N.F.P.A.-10 requirements.
	.1 Fire Extinguisher and Cabinet 'FE-1':
	.1 Extinguisher:  Multipurpose stored pressure rechargeable fire extinguisher, rating for 4-A, 60-B, C and capacity of 4.5 kilograms [10 pounds], mounted in a fully or semi-recessed steel cabinet with prime coat finish and full glass panel, and of dim...
	.2 Acceptable Products: National Fire Equipment ABC-10F in NFE C-950 seriescabinet, General, Ansul, Chubb, Nystrom, Pyrene, Larsen

	.2 Fire Extinguishers and Cabinet 'FE-2':
	.1 Multipurpose stored pressure rechargeable fire extinguisher, rating of 2-A, 10-B,C and capacity of 2.3 kilograms [5 pounds] mounted in a semi recessed steel cabinet with prime coat finish and full glass panel, and of dimensions to suit the specifie...
	.2 Acceptable Products:  National Fire Equipment ABC-050W in NFE 102RS cabinet, , General, Ansul, Chubb, Nystrom, Pyrene, Larsen

	.3 Fire Extinguisher 'FE-3':
	.1 Extinguisher:  Multipurpose stored pressure rechargeable fire extinguisher, squeeze grip positive on/off operation, heavy duty glossy enamel finish steel cylinder, pull pin safety lock, forged valve, rating for 4-A, 60-B, C and capacity of 4.5 kilo...
	.2 Acceptable Products:  National Fire Equipment ABC-10F, General, Ansul, Chubb, Nystrom, Pyrene, Larsen



	14. Fire Protection (Performance Spec)
	.1 Provide complete sprinkler piping system and standpipe system where specified to NFPA No. 13 2013  and local municipal by-laws and requirements. In addition, to comply with owner's insurance authority requirements. All material shall be listed by U...
	.2 Provide 3 sets black line shop drawings and hydraulic calculations to the engineer and certified professional for checking prior to work commencement. Contractor to obtain approval from authority having jurisdiction and pay for all necessary permits.
	.3 Provide copy of Schedule C to the engineer upon completion of project.
	.4 Sprinkler head location shall subject to approval by the architect. Follow head location shown on reflected ceiling plan. Provide heads under obstructions to meet code.
	.5 Pipe run when shown on the drawings are to be adhered to as closely as possible.
	.6 Contractor is responsible for obtaining water supply information and preparing hydraulic calculations accordingly. Allow 10% safety margin (or a minimum of 70 kPa (10 psi)) on pressure at base of risers. Contractor to confirm incoming water line si...
	.7 Contractor to perform testing in presence of the consultant and submit NFPA Testing contractor's Certificate.
	.8 Provide spare sprinkler heads for system (less than 300 heads, provide 6 and up to 1000 heads provide 12), and turn over to owner at the end of construction.
	.9 Run all piping concealed. Piping subject to freezing to be insulated and heat traced.
	.10 Provide wire guards on all sprinkler heads subject to damage, i.e. closets, mechanical rooms, equipment rooms, parkades, etc.
	.11 Design standards
	.1 N.F.P.A.-13 light hazard, wet system.


	15. Equipment
	15.1 Duct Mounted Hydronic Reheat Coils
	.1 Heating water reheat coils constructed of copper tubes, aluminum fins and steel frame and pipe headers, self-venting and with drainable coil connections.  Ensure coils fins and flanges are not damaged.  If so replace coil or comb out fins.
	.2 Provide factory installed freeze relief plugs on any reheat coils subject to freezing conditions.
	.3 Provide automatic air vents at all reheat coils.
	.4 For performance data, sizes and capacities refer to the Mechanical Equipment Schedules on Drawings.

	15.2 Diffusers, Grilles and Registers.
	.1 Provide steel or aluminum ceiling grilles scheduled as shown on drawings.
	.2 Balancing Dampers
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.
	.3 Dampers must be manufactured; fabricated dampers are not acceptable.



	16. Sheet Metal Ductwork
	.1 Ductwork shall be galvanized steel, lock formed 500 Pa (2") W.G. SMACNA standard for low velocity and medium velocity ductwork quality. Fabricated in accordance with SMACNA duct manuals and ASHRAE handbooks. Ductwork shall meet the requirements of ...
	.2 Prior to fabrication of ductwork, check all ceiling spaces and heights and conflict with other trades. Include and provide necessary offset to maintain ceiling height, headroom etc.
	.3 Provide minimum 300mm x 300mm (12"x 12") access panels to manual dampers, equipment, fire dampers.
	.4 All ductwork shall be delivered to site in a clean condition and remain clean. During installation all open ends of ductwork shall be capped and kept clean.
	.5 Provide flexible duct connections from duct branches to supply air diffusers, 1500mm (5'-0") maximum. Flex shall be thermally insulated if supply ductwork is insulated.
	.6 All ducts associated with fans, and other vibration isolated equipment shall be installed with flexible connections on the inlet and outlet openings.
	.7 All ductwork penetrating floor slabs above and below or fire separations shall be complete with fire dampers.
	.8 All ductwork penetrating a fire separation to a public corridor shall be complete with fire/smoke dampers.
	.9 Provide return air openings and/or sound traps where indicated complete with 1" acoustic lining.
	.10 Provide balancing dampers at all new duct branches. Provide additional balance dampers at the request of the balancing agent to facilitate balancing.
	.11 Paint all visible ductwork through supply, return or exhaust grilles matte black. Coordinate on site with General Contractor.
	.12 Size round ducts, installed in place of rectangular ducts, from ASHRAE table of equivalent rectangular and round ducts. No variation of duct configuration or sizes permitted except by permission from consultant.
	.13 All exposed air conditioned supply ductwork installed in an exposed area in which it is serving will not require external insulation.
	.14 Provide seismic supports for grilles and diffusers.
	.15 Provide turning vanes for all rectangular elbows installed as per SMACNA.
	.16 Roof mounted ducts shall have standing seams and sealed water-tight.
	.17 Provide back draft damper to all exhaust outlets at exterior.
	.18 Provide galvanized steel screen, 13mm x 13mm (1/2" x 1/2") square mesh for exterior intake & exhaust outlets.
	.19 Provide flashing, curb and counter flashing for all ducting passing through roof and external envelope of the building.
	.20 Duct sealing requirements:
	.1 Ducts with pressure over 500 Pa (2”) use Class A sealing.
	.2 Ducts up to 500 Pa (2”) use Class B sealing.
	.3 Branch duct to diffuser other than take-off, use Class C sealing.

	.21 Provide access doors upstream and downstream of all coils and square elbows with turning vanes.

	17. Fire dampers
	.1 Provide U.L.C. Approved fire dampers made of galvanized steel or prime coated black steel weighted to close and lock in closed position when released by fusible link.
	.2 Fire dampers in low pressure ductwork may be multi blade or curtain type.
	.3 Fabricate combination fire and balancing dampers with linkage readily adjustable in open position.
	.4 Curtain fire dampers shall have blades retained in a recess so free area of connecting ductwork is not reduced.
	.5 Fusible links shall be set for 72C (162 F).
	.6 The contractor shall drop test all fire dampers in the presence of the consultant.
	.7 Fire dampers to be dynamic type.

	18. Fire/smoke dampers
	.1 Provide U.L.C. Approved multi-blade combination fire/smoke dampers where indicated on drawings.
	.2 Provide motorized operator compatible with fire alarm system.
	.3 High velocity, airfoil design, fire/smoke dampers to be provided to all high velocity ductwork systems.
	.4 Electro-thermal links are not acceptable.
	.5 Smoke detectors by electrical.
	.6 Provide “front access” style fire/smoke dampers for all corridor or shaft wall applications to permit front access to actuator through grille.

	19. Control System DDC
	19.1 Scope
	.1 Provide a complete system of automatic controls compatible with existing central system.
	.2 Provide DDC control system.
	.3 Provide electronic control devices, components, wiring and materials.
	.4 Provide a complete set of operating and maintenance information to be included in the maintenance manuals for the owner.
	.5 Provide detailed control engineering of all systems based, but not limited to general sequences described.

	19.2 Quality Assurance
	.1 Provide complete system of automatic controls for mechanical systems supplied and installed by manufacturing firms specializing in this type of work.
	.2 At time of the Owners demonstration period:
	.1 Demonstrate and confirm that all systems are programmed and operating correctly.
	.2 Submit disks containing up to date back-up copies of all the programming in each controller.
	.3 Submit three (3) printed copies of the final programming that includes: all point definitions, weekly and annual schedule settings, controller setpoints and tuning parameters, and documented general control language programs.

	.3 At completion of installation, provide instructions for operating personnel and review of control logic.
	.4 Provide for complete service of controls systems, including call backs, for one year running concurrent with guarantee. Make minimum of 4 complete inspections in addition to normal service calls to adjust controls with reports written and submitted...
	.5 Check sensor calibration and control system operation prior to the first heating season and prior to the first cooling season. Following each visit submit:
	.1 Trends logs one week in duration with hourly samples for all analogue inputs connected to each controller.
	.2 Update printed and digital copies of any changes made to programs for any controller.

	.6 Provide control strategies for summer, winter, mid season, normal/emergency power and failure conditions. Verify strategies through testing and commissioning prior to substantial.

	19.3 Submittals
	.1 Provide damper shop drawings which include data such as arrangement, velocities, and static pressure drops for each system on shop drawings.
	.2 Provide shop drawings including complete operating data, system drawings, wiring diagrams, and written detailed operational description of sequences, description and engineering data on each control system component and written programming prio...
	.3 Provide control diagram for each system, framed and under glass for wall mounting in each mechanical room.
	.4 Include complete parts and repair manuals.
	.5 Provide "record" control drawings and schedules.
	.6 Provide points list for each control panel indicating inputs, outputs and interlocks.
	.7 Provide a written sequence of operation for each piece of equipment or system being controlled that does not require knowledge of DDC programming. Sequences shall be detailed control engineering enhancements of the general sequences provided and in...
	.1 Procedures for daily operation of the system.
	.2 Provide flow diagrams documenting the DDC controllers software interaction and logic.

	.8 At completion of work and prior to system demonstration, make detailed check of automatic control system and submit written report to the Consultant.
	.9 At the time of the Owners demonstration and instruction period, demonstrate and confirm that all systems are programmed and operating correctly.
	.1 Submit digital copies containing up to date copies of the programs in each controller.
	.2 Submit four (4) printed copies of the final programs that include all point definitions, weekly and annual schedule settings, controller setpoints and tuning parameters, and documented general control language programs.


	19.4 Electrical
	.1 Generally, this Sub-Contractor shall provide all wiring to all mechanical controls except in the case of line voltage devices which directly control single phase motors such as unit heaters, cabinet heaters, etc., or unless included in the Electric...
	.2 If devices other than those indicated in the electrical specifications or drawings are used to interlock equipment by directly switching line voltage, it shall be this Contractor's responsibility to wire these devices.
	.3 This Sub-Contractor's responsibility for connections of control to motor starters, unitary equipment, etc. shall be from terminal section with the MCC.
	.4 All wiring, line or low voltage, shall be installed in conduit and shall be governed by the Electrical Specifications and all local governing codes.
	.5 All power supplies for controls are this Contractor's responsibility unless otherwise specified in the Electrical Specifications.
	.6 Wiring of hand-off-auto switches on magnetic starters shall be such that the hand position shall by-pass controls which are used to automatically start and stop that particular piece of equipment with the exception of safety controls such as freeze...
	.7 For interface requirements with Division 16 monitoring systems see Division 16, Section 16728.

	19.5 Related Work
	.1 By Electrical Contractor
	.1 Mounting and wiring thermostats controlling single phase motors. Wiring of aquastats and timers controlling single phase motors.
	.2 120v/15a service for (electrical control panels) (DDC panels) in each mechanical room and at select locations as indicated on the Drawings.
	.3 Splitter box at electrical breaker panel for each DDC controlled single phase motor.

	.2 By Mechanical Contractor - Mounting of all in-line piping devices (wells, valves, pressure switches, orifices, etc.). Mounting of aquastats.
	.3 By Sheet Metal Contractor - mounting of dampers, baffling in mixed air plenum to Control Contractors requirements, access doors for duct or unit mounted controls.
	.4 By Balancing Contractor, balancing of air and water systems including positioning and marking minimum damper position for outdoor air dampers and minimum and maximum position for terminal boxes.

	19.6 Products
	19.7 General
	.1 Provide control system consisting of thermostats, control valves, dampers, operators, indicating devices, interface equipment and other apparatus required to operate mechanical system and to perform functions specified. Provide pressure gauges to i...
	.2 Provide the necessary component to connect factory supplied controls with certain equipment where such controls are specified.
	.3 All components shall be labelled according to as-built control drawings.

	19.8 Piping Wells
	.1 Piping wells shall be provided for all temperature sensors, shall contain heat conductive compound and be installed with end of well projected against but parallel with flow. Sensing elements shall be fastened into well with fittings designed for t...
	.2 Well material shall be stainless steel. All wells shall be screwed and shall be installed in such a manner to allow the sensing element to be truly indicative of the medium temperature.

	19.9 Fire Alarm Interlock
	.1 The Control Contractor shall wire all fan starters to smoke control relays provided by Division 16, to shut-down and/or override fan operation.
	.2 The Electrical Sub-Contractor will supply and install the necessary smoke detectors in the return and supply air of the units and provide multi-pole relays in the associated motor control centre terminal box for connection to the associate fan cont...
	.3 The wiring between the smoke detector and the multi-pole relays shall be supplied and installed by the Electrical Sub-Contractor.
	.4 The Sheet Metal Sub-Contractor shall provide duct access panels as required for the smoke detectors.

	19.10 Electronic Control Devices
	.1 The following are minimum requirements. Where application requires greater quality of characteristics to meet the condition of the application, these shall be supplied as if specified.
	.2 Temperature Sensors
	.1 Provide one of the following RTD sensor types throughout. Sensor/transmitters shall have an end to end accuracy of a minimum of +1/2  C.
	.2 All sensors provided shall be constructed as follows:
	.3 Provide general purpose duct mount RTD elements as follows:
	.4 Provide, spring-loaded, thermowell mount elements as follows:
	.5 Provide shrouded outside air RTD elements as follows:
	.6 Provide room temperature RTD elements with wall mounted protective enclosure for room mounted units.

	.3 Temperature Transmitters
	.1 If applicable to the supplied controls, provide RTD temperature transmitters having the following minimum specifications:
	.2 If transmitters are not used, the BMS must be adjustable for lead resistance and must have the characteristic wire the sensor used programmed into memory.

	.4 Current Transformers and Relays
	.1 The output relay contacts shall be SPDT.
	.2 The output relay shall have "trip" adjustment, provided by an accessible field adjustment means, over 1 - 100% of range.
	.3 Deadband adjustment to, at maximum, 10% of range.
	.4 Current transformer and relay shall have over- current and over-voltage protection as applicable.
	.5 Shock and vibration protection as necessary.
	.6 Analogue output current transformer may be used with a BMS such that trip adjustments are set at the BMS.


	19.11 Status
	.1 Status shall be indicated to the BMS as required by this section by the following means.
	.2 Fractional horsepower fans and pumps shall use auxiliary contacts on starters.
	.3 Use current sensing relays of size to match motor being monitored, calibrated to indicate no flow or belt failure of pumps, fans, etc.

	19.12 Wiring
	.1 Wiring for AI, A0 and DI points shall be twisted shielded pair, #18 minimum to 250 m. D0 wiring shall be #14 minimum and larger to suit voltage, current, and electrical code with 8A maximum. Provide relays if load is being controlled (not starter)....
	.2 D0's will not be run with AI's, DI's and A0's. AI's, DI's and trunk may be run in a common conduit if required. Line voltage will not be run with signal or trunk wiring.
	.3 All analogue inputs and outputs and digital inputs will be grounded at the DDC panel and prevented from grounding at the terminal end.
	.4 Use 1 m of flexible conduit for all connections to vibrating equipment. Use liquid tight flex cable and connections where required.
	.5 Communications trunk shall be #18 twisted shielded pair with no splices and the shield connected to the ground screw at each DDC panel communications board.

	19.13 Execution
	19.14 General
	.1 Check and verify location of thermostats and other exposed control sensors with plans and room details before installation. Locate thermostats 1.5 m (5 feet)above floor.
	.2 Install damper motors on outside of ducts. Do not locate in outside air stream.
	.3 The installation shall conform to each manufacturers recommended procedures and to all applicable codes, statutes and ordinances.
	.4 All equipment installed shall be mechanically stable and, as necessary, fixed to wall or floor. Anti-vibration mounts to be provided, if required, for the proper isolation of the equipment.
	.5 Equipment shall be installed so as to allow for easy maintenance access. Equipment shall be installed such that it does not interfere in any way with access to adjacent equipment and personnel traffic in the surrounding space.
	.6 Equipment shall be installed in locations providing adequate ambient conditions for its specified functioning, allowing for adequate ventilation and with no condensate traps.
	.7 Permanently identify each wire, cable, conduit and tube at each termination.
	.8 Wiring and tubing shall be identified at each DDC panel by termination number. Wiring and tubing shall be identified at terminal device by termination and DDC panel numbers.
	.9 All transmitters, interfaces, terminations and control relays, etc. shall be mounted in field cabinets that may be locked.
	.10 Freeze protection devices shall be hard wired and, where appropriate, also wired to alarm system.
	.11 Complete work as described in Section 15057, Indoor air Quality.

	19.15 Installation of Sensors
	.1 Sensors provided shall be installed in accordance with the Manufacturer's prescribed procedures.
	.2 Sensors shall be rigidly mounted and mountings shall be adequate for the environment within which the sensor operates.
	.3 Averaging type RTD's shall be used wherever mixed air or stratified temperature is to be monitored. Averaging type RTD's shall be installed in a serpentine configuration with adequate provision for the mechanical protection of the sensor and such t...
	.4 Duct type RTD's shall be used for the monitoring of all uniform air temperature. Length shall be such that the sensing element is installed to less than one third of the duct width or duct diameter from the duct wall.
	.5 Differential pressure switches shall not reference ambient air pressure at one port but shall measure the true differential pressure across the fan or pump. Reference ports for monitored fans shall be close as is reasonably possible to the equipmen...

	19.16 Point Summary
	.1 The following matrix summary is intended to supplement the sequence of operation. The functions required shall be as indicated in the software specifications, the sequence of operation, and the data and control summary.
	.2 The "connected points" section of the summary indicated those input points connected to the system for data acquisition and those output points for actuation of controlled devices. It is the intent of this specification that all control logic and s...
	.3 Points noted to be "floating alarm" shall have their alarm limits specified as a plus or minus deviation from the respective DDC setpoint (which in most cases is dynamic).

	19.17 Commissioning
	.1 Upon completion of the installation of the controls system and the calibration of all sensors, this Sub-Contractor shall carry out all required testing, debugging, and revision of operations to suit the intent of the Sequence of Operation to the re...
	.2 Provide a calibrated test thermometer for the commissioning period. Provide 2 - 2-way portable radios for the commissioning period.
	.3 Fully test and debug all sequences prior to demonstration to the Consultant and prior to the demonstration of the Owner.
	.4 Provide control strategies for summer, winter, mid season, normal/emergency power and failure conditions. Verify strategies through testing and commissioning prior to substantial.
	.5 Test and prove all smoke control dampers, with a test sheet showing each damper operation and response time.

	19.18 Alarm System
	.1 Provide alarm panel with individual indication, horn, silencing and acknowledge switch and test switch. The test switch shall ring the alarm and illuminate the pilot lights. At any alarm condition indication light will come on and alarm will sound....
	.2 Provide remote panels in locations shown with indication activated by any alarm, silencing and acknowledge switch and test switch. Interlock silencing and acknowledge switch.
	.3 Provide duplicate panels in locations where shown to serve functions of primary panel. Interlock silencing and acknowledge switch.
	.4 Provide an additional set of contacts suitable for connecting alarm panel and signaling outside independent alarm monitoring company.

	19.19 Points List
	.1 Point Type Acronyms
	.1 Provide DDC points as described in the attached points list.  The various input/output point acronyms referred to in the points list are described below.
	.2 Digital Inputs (DI)
	.1 PR – Differential Pressure Switch
	.2 RC – Relay Contract

	.3 Digital Outputs (DO)
	.1 CR – Control Relay

	.4 Analog Input (AI)
	.1 TO - Temperature Sensor  - Outdoor air
	.2 TP - Temperature Sensor – Duct Probe
	.3 TA – Temperature Sensor – Duct Averaging
	.4 RS – Temperature Sensor – Room
	.5 CS – Current Sensor

	.5 Analog Outputs (A0)
	.1 10 – 4-20 mA Output



	19.20 Controls Sequence of Operation
	.1 Space Temperature Control - Heating
	.1 DDC sensor to control heating coil.  Open and close control valve to suit space temperature.





