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1. SCOPE OF WORK 

.1 Work under this contract covers rooms 105, 109, 111 in the Council's Building S-77 of 
the National Research Council. 

 

2. WORK & MATERIALS SUPPLIED BY OWNER 

.1 Work and materials not included in this contract are described on drawings and in this 
specification.  

.2 Deliver to a storage place, as directed by the Departmental Representative, all materials 
returned to the Owner.  

.3 Unless otherwise specified, accept owner-supplied materials at their storage location and 
provide all transportation as required.  

.4 Contractor's duties:  

.1 Unload at site.  

.2 Promptly inspect products and report damaged or defective items.  

.3 Give written notification to the Departmental Representative for items accepted 
in good order.  

.4 Handle at site, including uncrating and storage.  

.5 Repair or replace items damaged on site.  

.6 Install, connect finished products as specified.  

3. LABOUR CONDITIONS AND FAIR WAGE SCHEDULE 

.1 Comply with all labour conditions as specified by the Human Resources Development 
Canada, Labour Program, including those outlined in Appendix "D", Labour Conditions 
and Fair Wage Schedule. 

4. WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM (WHMIS) 

.1 The contractor shall comply with Federal and Provincial legislation regarding the 
WHMIS. The contractor's responsibilities include, but are not limited to the following:  

.1 To ensure that any controlled product brought on site by the contractor or sub-
contractor is labeled;  

.2 To make available to the workers and the Departmental Representative, Material 
Safety Data Sheets (MSDS) for these controlled products;  

.3 To train own workers about WHMIS, and about the controlled products that they 
use on site;  

.4 To inform other contractors, sub-contractors the Departmental Representative, 
authorized visitors and outside inspection agency personnel about the presence 
and use of such products on the site; and  
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.5 The site foreman or superintendent must be able to demonstrate, to the 
satisfaction of the Departmental Representative, that he/she has had WHMIS 
training and is knowledgeable in its requirements. The Departmental 
Representative can require replacement of this person if this condition or 
implementation of WHMIS is not satisfactory.  

5. EXAMINATION REQUIREMENTS OF BILL 208, SECTION 18(a) 

.1 Under the requirements of Bill 208 of the Ministry of Labour Occupational Health & 
Safety Act, the following designated substances may be encountered while performing 
the work described in these contract documents:  

 

.1 Lead, Silica 
.1 It is the responsibility of the general contractor to ensure that each 

prospective subcontractor for this project has received a copy of the 
above list.  

.2 In addition to the above designated substances, the following may also be 
present:  

.3 The contractor is advised to take the following precautions  when dealing 
with the above substances:  

6. GENERAL 

.1 The word "provide" indicated in this Specification means to supply and install. Site 
Examination 

7. COMPLETION 

.1 All work is to be completed within 8 week(s) upon receipt of notification of acceptance 
of tender. 

8. COST BREAKDOWN 

.1 Submit, for approval by the Departmental Representative, a breakdown of tender before 
submitting the first request for progress payment. 

.2 Use the approved cost breakdown as the basis for submitting all claims. 

.3 Request Departmental Representative's verbal approval to amount of claim prior to 
preparing and submitting the claim in its final form. 

9. MATERIALS AND WORKMANSHIP 

.1 Install only new materials on this project unless specifically noted otherwise.  

.2 Only first class workmanship will be accepted, not only with regard to safety, efficiency, 
durability, but also with regard to neatness of detail and performance. Security Deposit. 
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10. SUB-TRADES 

.1 Submit no later than 72 hours after tender closing, a complete list of sub trades for the 
Departmental Representative's review. 

11. SITE VISITS 

.1 For tendering purposes, the site visit(s) must be attended in the presence of the 
Departmental Representative. 

12. MINIMUM STANDARDS 

.1 Conform to or exceed minimum acceptable standards of the various applicable federal, 
provincial and municipal codes such as The National Building Code, The National Fire 
Code, Canadian Plumbing Code, Canadian Electrical Code, Canadian Code for 
Construction Safety and the Provincial Construction Safety Act.  

.2 Work to conform to referenced standards and codes as reaffirmed or revised to date of 
specification. 

13. FIRE AND GENERAL SAFETY 

.1 Comply with the requirements of Fire Commissioner of Canada Standards No. 301 and 
302.  

.2 Comply with the requirements of the National Research Council, Fire Prevention Officer 
including those outlined in Section 01545.  

.3 Comply with safety related instructions from the Departmental Representative or the 
National Research Council, Fire Prevention Officer.  

.4 Comply with the National Building Code (Part 8, Construction Safety Measures) and the 
Provincial Construction Safety Act. 

14. PROTECTION AND WARNING NOTICES 

.1 Provide all materials required to protect existing equipment.  

.2 Erect dust barriers to prevent dust and debris from spreading through the building.  

.3 Place dust protection in the form of cover sheets over equipment and furniture and tape 
these sheets to floors, to ensure no dust infiltration.  

.4 Repair or replace any and all damage to Owner's property caused during construction, at 
no cost to the Owner and to the satisfaction of the Departmental Representative.  

.5 Protect the buildings, roads, lawns, services, etc. from damage which might occur as a 
result of this work.  

.6 Plan and co-ordinate the work to protect the buildings from the leakage of water, dust, 
etc.  
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.7 Ensure that all doors, windows, etc., that could allow transfer of dust, noise, fumes, etc., 
to other areas of the building are kept closed.  

.8 Secure working area at the end of each day's work and be responsible for the same.  

.9 Provide and maintain adequate safety barricades around the work sites to protect NRC 
personnel and the public from injury during the carrying out of work.  

.10 Post warnings in all instances where possible injury could occur such as Work Overhead, 
Hard Hat Areas, etc. or as required by the Departmental Representative.  

.11 Provide temporary protective enclosures over building entrances and exits to protect 
pedestrians. All enclosures to be structurally sound against weather and falling debris. 

15. FASTENING DEVICES 

.1 Do not use explosive actuated tools, unless permitted expressly by the Departmental 
Representative.  

.2 Comply with the requirements of CSA A-166 (Safety Code for Explosive Actuated 
Tools).  

.3 Do not use any kind of impact or percussion tool without first obtaining permission from 
the Departmental Representative. 

16. BILINGUALISM  

.1 Ensure that all signs, notices, etc. are posted in both official languages.  

.2 Ensure that all identification of services called for by this contract are bilingual. 

17. TEMPORARY HEATING AND VENTILATING 

.1 Bear the costs of temporary heat and ventilation during construction including costs of 
installation, fuel, operation, maintenance, and removal of equipment.  

.2 Use of direct-fired heaters discharging waste products into the work areas will not be 
permitted unless prior approval is given by the Departmental Representative.  

.3 Furnish and install 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 Reduce moisture condensation on surfaces to an acceptable level.  

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

.5 Provide adequate ventilation to meet health regulations for a safe working 
environment.  
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.4 Maintain minimum temperature of 10 oC (50 oF) or higher where specified as soon as 
finishing work is commenced and maintain until acceptance of the structure by the 
Departmental Representative.  Maintain ambient temperature and humidity levels as 
required for comfort of NRC personnel.  

.5 Prevent hazardous or unhealthy accumulations of dust, fumes, mists, vapours or gases in 
areas occupied during construction including also, storage areas and sanitary facilities.  

.1 Dispose of exhaust materials in a manner that will not result in a harmful or 
unhealthy exposure to persons.  

.6 Maintain strict supervision of operation of temporary heating and ventilating equipment.  

.1 Enforce conformance with applicable codes and standards.  

.2 Comply with instructions of NRC Fire Prevention Officer including provision of 
full-time watchmen services when directed.  

.3 Enforce safe practices.  

.4 Vent direct-fired combustion units to outside.  

.7 After award of contract, Departmental Representative may permit use of the 
 permanent system providing agreement can be reached on:  

.1 Conditions of use, special equipment, protection and maintenance, replacement 
of filters.  

.2 Methods of ensuring that heating medium will not be wasted and in the case of 
steam, agreement on what is to be done with the condensate.  

.3 Saving on contract price.  

.4 Provisions relating to guarantees on equipment. 

18. DISCREPANCIES & INTERFERENCES 

.1 Before tender closing, examine drawings and specifications. Report at once to the 
Departmental Representative, any defects, discrepancies, omissions or interferences 
affecting the work.  

.2 Provide items mentioned in either the drawings or the specification.  

.3 Contractor to immediately inform the Departmental Representative in writing, of any 
discrepancies between the plans and the physical conditions so the Departmental 
Representative may promptly verify same.  

.4 Any work done after such a discovery, until authorized, is at the contractor's risk.  

.5 Where special interferences are encountered on the job and they have not been pointed 
out on the original tender or on the plans and specifications, provide offsets, bends or 
reroute the services to suit job conditions at no extra cost.  

.6 Arrange all work so as not to interfere in any way with other work being carried out.  

.7 Commencement of work will imply an acceptance of existing conditions. 
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19. CO-OPERATION 

.1 Co-operate with NRC staff in order to keep disruption of normal research work to an 
absolute minimum.  

.2 Work out in advance, a schedule for all work which might disrupt normal work in the 
building.  

.3 Have schedule approved by the Departmental Representative.  

.4 Notify the Departmental Representative in writing, 72 hours prior to any intended 
interruption of facilities, areas, corridors, mechanical or electrical services and obtain 
requisite permission. 

20. GENERAL REVIEW 

.1 Periodic review of the contractor's work by the Departmental Representative, does not 
relieve the contractor of the responsibility of making the work in accordance with 
contract documents. Contractor shall carry out his own quality control to ensure that the 
construction work is in accordance with contract documents. 

21. INSPECTION OF BURIED OR CONCEALED SERVICES 

.1 Prior to concealing any services that are installed, ensure that all inspection bodies 
concerned, including NRC, have inspected the work and have witnessed all tests. Failure 
to do so may result in exposing the services again at the contractor's expense. 

22. TESTING 

.1 On completion, or as required by local authority inspectors and/or Departmental 
Representative during progress of work and before any services are covered up and 
flushing is complete, test all installations in the presence of the Departmental 
Representative.  

.2 Obtain and hand to the Departmental Representative all acceptance certificates or test 
reports from authority having jurisdiction. The project will be considered incomplete 
without the same. 

23. WORKING HOURS AND SECURITY 

.1 Normal working hours on the NRC property are from 8:00 a.m. until 4:30 p.m., Monday 
to Friday inclusive except statutory holidays.  

.2 At all other times, special written passes are required for access to the building site.  

.3 Obtain permission from the Departmental Representative to perform the specific tasks 
before scheduling any work outside normal working hours.  

.4 An escort may be required whenever working outside normal hours. Contractor to bear 
the associated costs.  
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.5 All persons employed by the contractor, or by any subcontractor, and working on the site 
must wear and keep visible identification badges issued by the Council. 

24. SCHEDULE 

.1 The contractor shall prepare a detailed schedule, fixing the date for commencement and 
completion of the various parts of the work and update the said schedule. Such schedule 
shall be made available to the Departmental Representative not later than two weeks after 
the award of the contract and prior to commencement of any work on site. 

Notify Departmental Representative in writing of any changes in schedule. 

. 

.2 14 day(s) before the scheduled completion date arrange to do an interim inspection with 
the Departmental Representative. 

25. SERVICE INTERRUPTIONS 

.1 Arrange for all service interruptions with the Departmental Representative. Do not 
operate any NRC equipment or plant. 

.2 Allow 72 hours notice prior to cutting into any existing service. 

.3 All service interruptions are to be of minimum duration. 

.4 Protect existing services as required and immediately make repairs if damage occurs. 

.5 Provide detours, bridges, alternate feeds, etc., as required to minimize disruptions. 

.6 Plan and perform work in advance in order to minimize disruption and service 
interruption. 

26. SHOP DRAWINGS 

.1 Submit to Departmental Representative for review, shop drawings, product data and 
samples specified within 1 week after contract award.  

.2 Submit to Departmental Representative for review a complete list of all shop drawings, 
product data and samples specified and written confirmation of corresponding delivery 
dates within one (1) week after shop drawings, product data and samples approval date. 
This list shall be updated on a bi-week basis and any changes to the list shall be 
immediately notified in writing to the Departmental Representative. 

.3 Review shop drawings, data sheets and samples prior to submission. 

.4 Submit 5 copies of all shop drawings and product data and samples for review, unless 
otherwise specified. 
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.5 Review of shop drawings and product data by the Departmental Representative does not 
relieve the contractor of the responsibility for errors and omissions and for the conformity 
with contract documents. 

27. SAMPLES AND MOCK-UPS 

.1 Submit samples in sizes and quantities specified. 

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

.3 Construct field samples and mock-ups at locations acceptable to Departmental 
Representative. 

.4 Reviewed samples or mock-ups will become standards of workmanship and material 
against which installed work will be checked on project. 

28. MANUFACTURER'S INSTRUCTIONS 

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

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

29. SPECIFICATIONS, "AS BUILTS" 

.1 The contractor shall keep on the site, one (1) up-to-date copy of all specifications, 
drawings and bulletins pertaining to the work, in good order, available to the 
Departmental Representative and to his representatives at all times.  

.2 At least one (1) copy of such specifications and drawings shall be marked by the 
contractor to show all work "As Built" and shall be handed over to the Departmental 
Representative with the Application for Payment and for the Final Certificate of 
Completion.  

30. ACCEPTANCE OF SITE 

.1 Inspect the site before commencing work, review any unexpected conditions with the 
Departmental Representative.  

.2 Commencement of work will imply acceptance of existing conditions.  

31. PARTIAL OCCUPANCY  

.1 NRC may request partial occupancy of the facility if the contract extends beyond the 
expected completion date.  
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32. USE OF SITE 

.1 Restrict operations on site to the areas approved by the Departmental Representative at 
the time of tendering. 

.2 Locate all temporary structures, equipment, storage, etc., to the designated areas. 

.3 Restrict parking to the designated areas. 

.4 Do not restrict access to the building, routes, and services. 

.5 Do not encumber the site with materials or equipment. 

33. SITE ACCESS 

.1 Make prior arrangements with the Departmental Representative before starting work or 
moving materials and equipment on site. 

.2 Obtain approval of Departmental Representative for regular means of access during the 
construction period. 

.3 Obtain approval of Departmental Representative before temporarily suspending 
operations on site; before returning to the site and before leaving the site at the end of the 
job. 

.4 Provide and maintain access to site. 

.5 Build and maintain temporary roads and provide snow removal during period of work. 

.6 Make good any damage and clean up dirt, debris, etc., resulting from contractor's use of 
existing roads. 

34. OVERLOADING 

.1 Ensure that no part of the building or work is subjected to a load which will endanger 
safety or cause permanent deformation or structural damage. 

35. TEMPORARY SERVICES 

.1 A source of temporary power will be made available in the area. Bear all costs to make 
connections to the power source and perform distribution on site. 

.2 Provide all load centres, breakers, conduit, wiring, disconnects, extension cords, 
transformers, as required from the source of power. 

.3 Power is to be used only for power tools, lighting, controls, motors, and not for space 
eating. 

.4 A source of temporary water will be made available if required. 

.5 Bear all costs associated with distributing the water to the required locations. 
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.6 Comply with NRC requirements when connecting to existing systems in accordance with 
the articles entitled "Co-operation" and "Service Interruptions" of this section. 

36. SITE OFFICE & TELEPHONE 

.1 Contractor to erect a temporary site office at his own expense. 

.2 Install and maintain a telephone, if necessary. 

.3 Use of NRC phones not permitted unless in the case of an emergency. 

37. SANITARY FACILITIES 

.1 Obtain permission from the Departmental Representative to use the existing washroom 
facilities in the building. 

.2 The contractor is responsible for keeping facilities clean at all times.  

38. PROJECT MEETINGS 

.1 Hold regular project meetings at times and locations approved by the Departmental 
Representative. 

.2 Notify all parties concerned of meetings to ensure proper coordination of work. 

.3 Departmental Representative will set times for project meetings and assume 
responsibility for recording and distributing minutes. 

39. STORAGE  

.1 Provide storage as required to protect all tools, materials, etc., from damage or theft and 
be responsible for the same. 

.2 Do not store flammable or explosive materials on site without the authorization of the 
NRC Fire Prevention Officer. 

40. DRAINAGE 

.1 Provide temporary drainage and pumping as required to keep excavations and site free of 
water. 

41. ENCLOSURE OF STRUCTURES 

.1 Construct and maintain all temporary enclosures as required to protect foundations, sub-
soil, concrete, masonry, etc., from frost penetration or damage. 

.2 Maintain in place until all chances of damage are over and proper curing has taken place. 

.3 Provide temporary weathertight enclosures for exterior openings until permanent sash 
and glazing and exterior doors are installed. 
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.4 Provide lockable enclosures as required to maintain the security of NRC facilities and be 
responsible for the same. 

.5 Provide keys to NRC security personnel when required. 

42. LAYOUT OF WORK 

.1 Lay out the work carefully and accurately. 

.2 Verify all dimensions and be responsible for them. 

.3 Locate and preserve general reference points. 

.4 Employ competent person to lay out work in accordance with control lines and grades 
provided by the Departmental Representative. 

43. CONCEALING 

.1 Conceal all services, piping, wiring, ductwork, etc., in floors, walls or ceilings except 
where indicated otherwise.  

44. SPACE CONFLICT 

.1 Maintain an awareness of responsibility to avoid space conflict with other trades.  

.2 Throughout the course of construction, keep continuously acquainted with field 
conditions, and the work being developed by all trades involved in the project.  

45. CUTTING AND PATCHING 

.1 Cut existing surfaces as required to accommodate new work.  

.2 Remove all items as shown or specified.  

.3 Patch and make good with identical materials, the surfaces that have been disturbed, cut 
or damaged, to the Departmental Representative's satisfaction.  

.4 Where new pipes pass through existing construction, core drill an opening. Size openings 
to leave 12mm (1/2") clearance around the pipes or pipe insulation. Do not drill or cut 
any surface without the approval of the Departmental Representative.  

.5 Obtain written approval of the Departmental Representative before cutting openings 
through existing or new structural members.  

.6 Seal all openings where cables, conduits or pipes pass through walls with an acoustic 
sealant conforming to CAN/CGSB-19.21-M87.  

.7 Where cables, conduits and pipes pass through fire rated walls and floors, pack space 
between with compressed glass fibres and seal with caulking in accordance with 
CAN/CGSB-19.13-M87 AND NBC 3.1.7.  
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46. CLEAN-UP DURING CONSTRUCTION 

.1 On a daily basis, maintain project site and adjacent area of campus including roofs, free 
from debris and waste materials. 

.2 Provide on-site dump containers for collection of waste materials and rubbish. 

47. FINAL CLEAN-UP 

.1 Upon completion do a final clean-up to the satisfaction of the Departmental 
Representative. 

.2 Clean all new surfaces, lights, existing surfaces affected by this work, replace filters, etc. 

.3 Clean all resilient flooring and prepare to receive protective finish. Protective finish 
applied by NRC 

48. DISPOSAL OF WASTES 

.1 Dispose of waste materials including volatiles, safely off NRC property. Refer to the 
article entitled "Fire & General Safety" of this section. 

49. WARRANTY 

.1 Refer to General Conditions "C", section GC32. 

.2 Ensure that all manufacturers' guarantees and warranties are issued in the name of the 
Contractor and the National Research Council.  

50. MAINTENANCE MANUALS 

.1 Provide three (3) bilingual copies of maintenance manuals or two English and two French 
maintenance manuals immediately upon completion of the work and prior to release of 
holdbacks.  

.2 Manuals to be neatly bound in hard cover loose leaf binders. 

.3 Manuals to include operating and maintenance instructions, all guarantees and warranties, 
shop drawings, technical data, etc., for the material and apparatus supplied under this 
contract. 

51. IDENTIFICATION BADGES 

.1 Use of Identification Badges is mandatory in NRC buildings. 

.2 Obtain all badges from the Security office. 

52. SPECIFIED ACCEPTABLE & ALTERNATIVE EQUIPMENT & MATERIALS 

.1 Materials and equipment scheduled and/or specified on the drawings or in the 
specifications have been selected to establish a performance and quality standard. In most 
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cases, acceptable manufacturers are stated for any material or equipment specified by 
manufacturer's name and model number. Contractors may base their tender price on 
materials and equipment supplied by any of the manufacturers' names as acceptable for 
the particular material or equipment. 

.2 In addition to the manufacturers specified or named as acceptable, you may propose 
alternative manufacturers of materials or equipment to the Departmental Representative 
for acceptance. For a product to be considered as an alternative product substitute, make a 
written application to the Departmental Representative during the tender period, not later 
than seven (7) working days before tender closing. 

.3 Certify in writing that the alternative meets all requirements of the specified material or 
equipment. In addition, it shall be understood that all costs required by or as a result of 
acceptance or proposed alternatives, will be borne by the contractor. 

.4 Approval of alternatives will be signified by issue of an Addendum to the Tender 
Documents. 

.5 Any alternative manufacturers or materials submitted which are incomplete and cannot be 
evaluated, or are later than seven (7) working days before tender closing date or after the 
tender period, will not be considered. 

53. DRAWINGS 

.1 The following drawings illustrate the work and form part of this contract. 

3894-A01 DEMOLITION AND NEW CONSTRUCTION 

3894-M01 MECHANICAL DEMOLITION 

3894-M02 MECHANICAL NEW WORK 

3894-M03 MECHANICAL – DETAILS AND SCHEDULES 

3894-E01 ELECTRICAL DEMOLITION 

3894-E02 ELECTRICAL NEW WORK 

 

END OF SECTION 
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Part 1 General 

1.1 AUTHORITIES 

.1  The Fire Commissioner of Canada (F.C.) is the authority for fire safety at NRC.  

.2 For the purpose of this document, "Departmental Representative" will be deemed as the 
NRC person in charge of the project. 

.3 The Departmental Representative will consult with the Fire Prevention Officer (FPO) as 
and when required. 

.4 The Departmental Representative will enforce these Fire Safety Requirements. 

.5 Comply with the following standards as published by the Office of the Fire 
Commissioner of Canada: 

.1 Standard No. 301 - June 1982 "Standard for Construction Operations"; 

.2 Standard No. 302 - June 1982 "Standard for Welding and Cutting". 

1.2 Hot Work 

.1 Permit: 

.1 Prior to commencement of any "Hot Work" involving welding, soldering, 
burning, heating, use of torches or salamanders or any open flame, obtain a Hot 
Work Permit from the Departmental Representative. 

.2 Site Review: 

.1 Prior to commencement of "Hot Work", review the area of hot work with the 
Departmental Representative to determine the level of fire safety precautions to 
be taken. 

1.3 REPORTING FIRES 

.1 Know the exact location of the nearest Fire Alarm Pull Station and telephone, including 
the emergency phone number. 

.2 REPORT immediately, all fire incidents as follows 

.1 Activate nearest fire alarm pull station and; 

.2 Telephone the following emergency phone number: 
 
CELLULAR OR 

NRC LOCATION NON-NRC PHONES  NRC PHONES 
Montreal Road Campus 613-993-2411     333 
Uplands 613-993-2411    333 
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Carleton Place 613-993-2411 OR  993-2411 
Greenbank 613-993-2411 OR  993-2411 
Sussex Drive 613-993-2411     333 
 
.3 When reporting a fire by phone, give the location of fire, building number and be 

prepared to verify location. 
.4 The person activating fire alarm pull station must remain at the scene of fire to 

provide information and direction to the Fire Department personnel. 

1.4 INTERIOR AND EXTERIOR FIRE PROTECTION & ALARM SYSTEMS 

.1 DO NOT OBSTRUCT OR SHUT OFF FIRE PROTECTION EQUIPMENT OR 
ALARM SYSTEMS WITHOUT AUTHORIZATION FROM THE DEPARTMENTAL 
REPRESENTATIVE. 

.2 WHEN ANY FIRE PROTECTION EQUIPMENT IS TEMPORARILY SHUT DOWN, 
ALTERNATIVE MEASURES AS PRESCRIBED BY THE DEPARTMENTAL 
REPRESENTATIVE SHALL BE TAKEN TO ENSURE THAT FIRE PROTECTION IS 
MAINTAINED. 

.3 DO NOT LEAVE FIRE PROTECTION OR ALARM SYSTEMS INACTIVE AT THE 
END OF A WORKING DAY WITHOUT NOTIFICATION AND AUTHORISATION 
FROM THE DEPARTMENTAL REPRESENTATIVE. THE DEPARTMENTAL 
REPRESENTATIVE WILL ADVISE THE (FPO) OF THE DETAILS OF ANY SUCH 
EVENT. 

.4 DO NOT USE FIRE HYDRANTS, STANDPIPES AND HOSE SYSTEMS FOR 
OTHER THAN FIRE FIGHTING PURPOSES UNLESS AUTHORISED BY 
DEPARTMENTAL REPRESENTATIVE. 

1.5 FIRE EXTINGUISHERS 

.1 Provide a minimum of 1-20 lb. ABC Dry Chemical Fire Extinguisher for every hot work 
operation. 

.2 Provide fire extinguishers for hot asphalt and roofing operations as follows:   

.1 Pot area - 1-20 lb. ABC Dry Chemical; 

.2 Roof - 2-20 lb. ABC Dry Chemical. 

.3 Provide fire extinguishers equipped as below: 

.1 Pinned and sealed; 

.2 With a pressure gauge; 

.3 With an extinguisher tag signed by a fire extinguisher servicing 
company. 

.4 Carbon Dioxide (C02) extinguishers will not be considered as substitutes for the above. 
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1.6 ROOFING 

.1 Kettles: 

.1 Arrange for the safe location of asphalt kettles and material storage with the 
Departmental Representative before moving them on site. Do not locate kettles 
on any roof or structure and keep them at least 10m away from a building and at 
a safe distance from parked automobiles.  

.2 Equip kettles with thermometers or gauges that are in good working order.  

.3 Do not operate kettles at temperatures in excess of 232oC.  

.4 Maintain continuous supervision while kettles are in operation and provide metal 
covers for the kettles to smother any flames in case of fire. Provide fire 
extinguishers as required in article 12.  

.5 Advise the Departmental Representative of container capacities prior to start of 
work.  

.6 Keep compressed gas cylinders secured in an upright position and a minimum of 
20 feet away from any kettle. 

.2 Mops:  

.1 Use only glass fibre roofing mops.  

.2 Remove used mops from the roof site at the end of each working day.  

.3 Torch Applied Systems:  

.1 Do not use torches next to walls.   

.2 Provide a fire watch as required by article 13 of this section.  

.4 Materials Storage:  

.1 Store all combustible roofing materials at least 3m away from any structure and 
6m from any kettle.  

1.7 FIRE WATCH 

.1 Provide a fire watch for a minimum of one hour after the termination of a hot work 
operation. 

.2 Temporary heating, refer to General Instructions Section 01000. 

.3 Equip fire watch personnel with fire extinguishers as required by article 5. 

1.8 OBSTRUCT OF ACCESS/EGRESS ROUTES-ROADWAYS, HALLS, DOORS OR 
ELEVATORS 

.1 Advise the Departmental Representative in advance of any work that would impede the 
response of the Fire Department personnel and their apparatus. This includes violation of 
minimum overhead clearance, erecting of barricades and the digging of trenches. 
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.2 Building exit routes must not be obstructed in any way without special permission from 
the Departmental Representative, who will ensure that adequate alternative routes are 
maintained. 

.3 The Departmental Representative will advise the FPO of any obstruction that may 
warrant advanced planning and communication to ensure the safety of building occupants 
and the effectiveness of the Fire Department. 

1.9 SMOKING 

.1 Smoking is prohibited inside all NRC buildings. 

.2 Obey all "NO SMOKING" signs. 

1.10 RUBBISH AND WASTE MATERIALS 

.1 Keep rubbish and waste materials to a minimum and a minimum of 20 feet from any 
kettle or torches. 

.2 Do not burn rubbish on site. 

.3 Removal: 

.1 Remove all rubbish from work site at the end of the work day or shift, or as 
directed. 

.4 Storage: 

.1 Exercise extreme care when storing combustible waste materials in work areas. 
Ensure maximum possible cleanliness, ventilation and that all safety standards 
are adhered to when storing any combustible materials. 

.2 Deposit greasy or oily rags or materials subject to spontaneous combustion in 
CSA or ULC approved receptacles and remove as required in 10.3.1. 

.5 Dumpsters: 

.1 Consult the Departmental Representative to determine an acceptable safe location 
before bringing the dumpster on site. 

1.11 FLAMMABLE LIQUIDS 

.1 The handling, storage and use of flammable liquids are governed by the current National 
Fire Code of Canada. 

.2 Flammable Liquids such as gasoline, kerosene and naphtha may be kept for ready use in 
quantities not exceeding 45 litres, provided they are stored in approved safety cans 
bearing the ULC seal of approval. Storage of quantities of flammable liquids exceeding 
45 litres for work purposes, require the permission of the Departmental Representative. 

.3 Transfer of flammable liquids is prohibited within buildings. 
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.4 Do not transfer flammable liquids in the vicinity of open flames or any type of heat 
producing device. 

.5 Do not use flammable liquids having a flash point below 38 oC such as naphtha or 
gasoline as solvents or cleaning agents.  

.6 Store flammable waste liquids for disposal in approved container located in a safe, 
ventilated area. Waste flammable liquids are to be removed from the site on a regular 
basis. 

.7 Where flammable liquids, such as lacquers or urethane are used, assure proper ventilation 
and eliminate all sources of ignition. Inform the Departmental Representative prior to, 
and at the cessation of such work. 

1.12 QUESTIONS AND/OR CLARIFICATION  

.1 Direct any questions or clarification on Fire Safety, in addition to the above requirements, 
to the Departmental Representative. 

END OF SECTION 
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Part 1 GENERAL 
  

1.1 Protection    
 

.1 Protect existing items designated to remain and materials designated for salvage. In event 
of damage, immediately replace such items or make repairs to approval of Departmental 
Representative and at no additional cost to Departmental Representative.  

 

1.2 Measurement for Payment    
 

.1 N/a 

Part 2 PRODUCTS 

2.1 N/A 
 

Part 3  EXECUTION 

3.1 Preparation 
 

.1 Inspect site and verify with Departmental Representative items designated for removal and 
items to be preserved.  

.2 Locate and protect utility lines. Preserve in operating condition active utilities traversing 
site.  

3.2 Removal 
 

.1 Remove items indicated.  

.2 Do not disturb adjacent items designated to remain in place.  

3.3 Salvage 
 

.1 Carefully dismantle items containing materials directed or indicated for salvage. Store 
salvaged materials at locations directed or indicated.  

3.4 Disposal of Material 
 

.1 Dispose of materials not designated for salvage or re-use in work, off-site.  
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3.5 Restoration 
 

.1 Upon completion of work, remove debris, trim surfaces and leave work site clean.  

.2 Reinstate areas and existing works outside areas of demolition to match condition of 
adjacent, undisturbed areas. 

 

END OF SECTION 
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Part 1 GENERAL 
  

1.1 Protection & Storage 

.1 Store doors in a dry temperature controlled room, laid face down on wood sleepers spaced 
not less than 12" (300mm) apart. Do not stack higher than eight doors per area.  

.2 Provide scab wood corner strip protectors on all four corners of stack doors.  

.3 Loose lay cardboard on face of top door in each stack.  

1.2 Guarantee 

.1 Written guarantee to be supplied against all defects for a period of not less than three (3) 
years.  

1.3 Reference Standards 

.1 Door material and construction in accordance with CAN/CSA-0132.2.  

Part 2 PRODUCTS 
 

2.1 Materials 

.1 Core; solid particle in mat formed.  

.2 Stiles; soft wood.  

.3 Rails; softwood.  

.4 Crossband 1/16" (1.5mm) fir veneer overlay.  

.5 Faces; rotary cut birch, stain/paint grade.  

.6 Adhesive; water resistant.  

.7 Edges; birch hardwood.  

2.2 Fabrication 

.1 All door components to be of first class composition with exposed components being of 
select grading of wood as per industry standards. Reinforced for openings and hardware.  

.2 All doors to have finished dimensional thickness of 1 3/4" (45mm).  

.3 Stiles and rails to be glued to particle core center.  

.4 Hardwood edge strips to be glued to end stiles.  

.5 Bond crossband sheets on faces of doors with grain running horizontal.  

.6 Bond rotary cut face veneer to crossband with grain running vertically.  
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.7 Stiles to be not less than 4 1/2" (112mm).  

.8 Top and bottom rails to be 2 3/4" (70mm).  

.9 Crossband not less than 1/16" (1.5mm) thick veneered, sanded or bonding of face veneer.  

.10 Edge strips not less than 5/8" (16mm) thick. 

Part 3 EXECUTION 

3.1 Installation 

.1 Install plumb, level, straight, rigid and in accordance with manufacturer's instruction.  

.2 Install no damaged material.  

.3 Install all hardware supplied by hardware contractor.  

END OF SECTION 
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Part 1 GENERAL 

Part 2 PRODUCTS 
  

2.1 Materials    
 

.1 Non-loadbearing channel stud framing: to ASTM C645-83; stud sizes as indicated on 
drawings; roll formed from 22 gauge electrogalvanized steel sheet; for screw attachment 
of gypsum board. Knock-out service holes at 460 mm (1'-6") centres.  

.2 Floor and ceiling tracks: to ASTM C645-92b; in widths to suit stud sizes, 32 mm (1-1/4") 
flange height.  

.3 Metal channel stiffener: 38 x 20mm (1-1/2" x 3/4") size, 1.52 mm (16 gauge) thick cold 
rolled steel, coated with rust inhibitive coating.  

.4 Acoustical sealant: to CAN/CGSB-19.21-M87.  

.5 Insulating strip: rubberized, moisture resistant 3 mm (1/8") thick cork strip, 12 mm (1/2") 
wide, with self sticking adhesive on one face, lengths as required.  

Part 3 EXECUTION 
  

3.1 Erection    
 

.1 Align partition tracks at floor and ceiling and secure at 600 mm (2'-0") oc maximum.  

.2 Place studs vertically at spacings notes on drawings, and not more than 50 mm (2") 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.  

.3 Erect metal studding to tolerance of 1:1000.  

.4 Attach studs to bottom using screws.  

.5 Co-ordinate simultaneous erection of studs with installation of service lines. When 
erecting studs ensure web openings are aligned.  

.6 Co-ordinate erection of studs with installation of door frames and special supports or 
anchorage for work specified in other Sections.  

.7 Provide two studs extending from floor to ceiling at each side of openings wider than 
stud centres specified. Secure studs together, using column clips or other approved means 
of fastening placed alongside frame anchor clips.  

.8 Erect track at head of door 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.  

.9 Install steel studs or furring channel between studs for attaching electrical and other 
boxes.  

.10 Extend partitions to ceiling height except where noted otherwise on drawings.  
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.11  Maintain clearance under beams and structural slabs to avoid transmission of structural 
loads to studs. Use double track slip joints. 

  
.12  Install continuous insulating strips to isolate studs from uninsulated surfaces.  
 
.13  Install two continuous beads of acoustical sealant behind studs and tracks around 

perimeter of sound control partitions.  
 
 

END OF SECTION 
 
 



NRC Section 09 25 00 
Project No. GYPSUM BOARD 
S-77 - 3894 Page 1 
 

Part 1 GENERAL 
  

1.1  Reference Standards    
 

.1 Do work in accordance with CAN/CSA-A82.31-M91 except where specified otherwise.  

Part 2 PRODUCTS 

2.1 Gypsum Board    
 

.1 Regular board: to CAN/CSA A82.27-M91 12.7mm (1/2") x 1200 mm (4'-0") wide x 
maximum practical length, square edges.  

 
2.2 Metal Furring    

 
.1 Metal furring, runners, hangers, tie wires & suspension to CSA A82.30-M1980, 

galvanized systems.  

.2 Hangers: self-drilling type anchors similar to Phillips "Red Head" T-32.  

.3 Drywall furring channels: 0.5 mm (0.02") core thickness galvanized steel channels for 
screw attachment of gypsum board.  

 
2.3 Fastenings and Adhesives    

 
.1 Nails, screws and staples: CAN/CSA- A82.31-M91.  

.2 Laminating compound: to CAN/CSA-A82.31-M91, asbestos-free.  

.3 Stud adhesive: to CAN/CGSB-71.25.  

 
2.4 Accessories    

 
.1 Casing beads, corner beads: 0.5 mm (0.02") base thickness commercial grade sheet steel 

with Z275 zinc finish to ASTM A525-91b, perforated flanges; one piece length per 
location.  

.2 Acoustic sealant: to CAN/CGSB-19.21-M87.  

.3 Sealants acceptable for use on this project must be listed on CGSB Qualified Products 
List issued by CGSB Qualification Panel for joint sealants.  

.4 Insulating strip: rubberized, moisture resistant, 3 mm (1/8") thick closed cell neoprene 
strip, 12 mm (1/2") wide, with self sticking permanent adhesive on one face; lengths as 
required.  

.5 Joint compound: to CAN/CSA-A82.31-M91, asbestos-free.  
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Part 3 EXECUTION 

  
3.1 Wall Furring    

 
.1 Install wall furring for gypsum board wall finishes in accordance with CAN/CSA- 

A82.31-M91, except where specified otherwise.  

.2 Frame openings and around built-in equipment, cabinets, access panels, on four sides. 
Extend furring into reveals. Check clearances with equipment suppliers.  

.3 Furr duct shafts, beams, columns, pipes and exposed services where indicated.  

 
3.2 Gypsum Board Application    

 
.1 Do not apply gypsum board until bucks, anchors, blocking, electrical and mechanical 

work are approved.  

.2 Apply single layer gypsum board as indicated to metal furring or framing using screw 
fasteners. Maximum spacing of screws 300 mm (1'-0") oc.  

 
3.3 Sound Attenuation Blanket    

 
.1 N/a.  

 
3.4 Control Joints    

 
.1 N/a.  

 
3.5 Access Doors    

 

.1 Install access doors to electrical and mechanical fixtures specified in respective Sections.  

.2 Rigidly secure frames to furring or framing systems.  

 

3.6 Taping and Filling    
 

.1 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.  

.2 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.  

.3 Fill screw head depressions with joint and taping compounds to bring flush with adjacent 
surface of gypsum board so as to be invisible after painting is completed.  

.4 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent 
surface of board.  
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.5 Completed installation to be smooth, level or plumb, free from waves and other defects 
and ready for painting.  

 

END OF SECTION 
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Part 1 GENERAL 
  
 

1.1 Qualifications    
 

.1 Work shall be carried out by skilled labour under the supervision of a responsible and 
experienced foreman.  

.2 Equipment shall be clean and in optimum working condition.  

 

1.2 Protection    
 

.1 Provide protective barriers and signs to protect the work and the public from contact with 
paint not yet dry.  

.2 Protect surfaces likely to attract dust and insects thus liable to mar the finished surface.  

.3 Have hardware, electrical and mechanical fittings removed and replaced by appropriate 
trades, else protect the above and other adjacent work.  

 

1.3 Reference Standards    
 

.1 Do painting and finishing to CGSB 85-GP series standards and to material manufacturer's 
instructions, except where specified otherwise.  

.2 Stucco and Brick: Comply with CGSB 85-GP-31M.  

.3 Concrete Floors: Comply with CGSB 85-GP-32M.  

.4 Ferrous Metal: Comply with CGSB 81-GP-10M, 11a, 12, 13 or 15 as applicable.  

.5 Galvanized Steel: 85-GP-16M.  

.6 Copper & Copper Alloys: 85-GP-20M.  

.7 Interior Plaster and Wallboard: 85-GP-33M.  

.8 Exterior Unpainted Wood: 85-GP-1M.  

.9 Exterior Wood Previously Painted: 85-GP-2M.  

1.4 WARNING 
.1 DO NOT USE SPRAY EQUIPMENT: Only paint brush and roller will be 

accepted on this project. 
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Part 2 PRODUCTS 

  
2.1 Materials    

 
.1 Paint Materials: to CGSB Standards listed in Finishing Formula.  

.2 Paint materials for each coating formula to be product of a single manufacturer.  

2.2 Finishing Formula    
 

.1 Apply number of coats of specified materials to designated surfaces as follows:  

.2 Interior Finishes:  

 
.1 Plaster and Gypsum Board Walls Apply:  

.1 one coat primer-sealer CAN/CGSB-1.119-M89.  

.2 two coats low-gloss enamel CAN/CGSB-1.209.   
 

.2 Wood Doors, Trim, etc., apply:  
.1 one coat enamel undercoat CAN/CGSB-1.38-M91.  
.2 two coats semi-gloss enamel CAN/CGSB-1.57-M90.  
.3 two coats, polyurethane, moisture cured CAN/CGSB-1.176-

M91 
 

Part 3 EXECUTION 
  

3.1 Examination of Surfaces    
 

.1 Examine the work to be finished to determine whether the surfaces are in proper 
condition to receive paint work.  

 

3.2 Preparation of Surfaces    
 

.1 General:  

.1 Patch defective shop prime coats. Ensure that surfaces to be painted are 
smooth, level, dry, free from dust and any matter liable to interfere with 
adhesion of paint, cause bleeding or staining.  

.2 Set all nails and screws below surface and putty flush.  

.2 Substrates: Whenever substrates required repairs not covered by this specification, 
suspend work on the affected portion and advise the Departmental Representative. Paint 
repairs at completion as part of the original work.  

.3 Glazing: Remove perished putty and defective stops and reset the glass, prime rabbets, 
replace broken glass, and reputty.  
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.4 Wood (Paint finish):  

.1 Seal all knots and pitch streaks with CAN/CGSB-1.126-M91 if not previously 
painted. Comply with CAN/CGSB-85-GP-1M for exterior work, CAN/CGSB-
85-GP-2M for repair work. Resecure loose items. Restore surfaces to their 
original shape by filling, before and after priming.  

.2 .2  Sand all woodwork lightly between all coats, clean and dust.  

.5 .5  Wood (varnish, lacquer, natural finishes):  

.1 New Surfaces: Bleach out dark staining and restain to the general tint with non-
grain-raising stains.  

.2 Previously Coated Surfaces: Remove waxes, oils and other previous coatings 
with steel wool steeped in appropriate solvent then proceed as for new surfaces.  

.6 Concrete (for other than latex paint):  

.1 Bare. If smooth etch with 10% muriatic acid and after not more than 10 
minutes rinse with clear water, mop and dry. If powdery, sweep and seal with 
CAN/CGSB-1.142-M89.  

.2 Painted. If the specified new coating is incompatible with the existing or if old 
paint is loose, remove all paint.  

.7 Plaster: To be bone-dry, all patching and replacing complete before first coat of paint or 
sizing is applied. Sand smooth all roughness before any application of paint.  

.8 Ferrous Metal: Remove dirt and grease with Benzene. Remove rust and defective paint 
down to bare metal and touch up with red lead. Paint ferrous metals immediately upon 
delivery on site.  

.9 Sheet Metal: Treat galvanized sheet metal with a wash of phosphate conditioner prior to 
priming or a special coat of primer for that purpose. CGSB 31-GP-107MA.  

.10 Metal:  

.1 Unpainted: Clean down to good metal. Use appropriate metal filler to restore 
the original surface. Coat with CAN/CGSB-1.121-93.  

.2 Painted: Clean paint by washing. Treat bare spots as above.  
 

3.3 Application    
 
.1 Varnish: Apply by brush only.  
.2 Remove all paint liable to show or bleed through new finish. Prime uncoated 

surfaces only.  
.3 Apply two finish coats to all previously finished or primed work.  
.4 Give the Departmental Representative due notice and ample opportunity to 

inspect each coat and do not proceed with any coat until the last preceding coat 
is approved. Each coat shall be a different tint, under white a light blue.  

.5 Apply no finish nor paint to wet, frozen or rusty surfaces.  

.6 Clean castings with wire brushes.  
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.7 Do not paint at temperatures under 10°C (50°F) or over 35°C (95°F) (lacquer 
not lower than 15°C (59°F)) nor on surfaces where condensation is likely to 
form.  

.8 Give additional coats to work which is unsatisfactory to the Departmental 
Representative after the application of the specified number of coats without 
extra compensation. Touch up dead or dull spots.  

.9 Brush paint wood and metal surfaces. Other surfaces may be roller painted. Do 
not use rollers on uneven surfaces.  

.10 Mix materials thoroughly, apply evenly, in full coats and free from sags, runs, 
crawls and other defects. Cut in neatly where required.  

.11 Let each coat dry perfectly and hard before a following coat is applied.  

.12 Finish ledges and surfaces above sight lines; tops, bottoms and edges of doors 
to match faces.  

.13 Even up stained woodwork in colour as required by the nature of the wood.  

.14 Apply all ready-mixed paint, lacquer, varnish or other finishes without cutting 
or admixture of any kind.  

.15 Colour filler, if required. Work well into grain of wood, and before it sets, wipe 
clean.  

.16 Do not apply exterior painting during rainy, foggy or humid weather.  

.17 Apply material in accordance with the directions and instruction of their 
manufacturers.  

.18 Doors, windows: and other shop made items, shop prime. Seal and paint the 
bottoms and edges of all doors before hanging.  

.19 Allow a minimum of 24 hours between coats for oil based paints and 8 hours 
between coats of water based paints.  

 
  

END OF SECTION 
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Part 1 GENERAL       
1.1 Design Criteria    

 

.1 Partition assembly to be non-combustible construction fully demountable and relocatable, 
non-progressive, extend in four directions without disturbing other panels, accommodate 
floor/ceiling height variations of 25 mm (1").  

.2 Components to be distortion free, uniform in dimension, construction and appearance, 
made to suit specific function and to have been proven in use.  

.3 Partition system to accommodate electrical, telephone, wiring and outlets.  

 

1.2 Design Criteria    
 

.1 Submit samples in accordance with Section 01000 - Shop Drawings, Product Data, 
Samples, if so requested by Departmental Representative.   

Part 2 PRODUCTS        

2.1 Materials    
 

.1 Stud type demountable partition.  

.1  Acceptable material: PC350B system or approved equal.  

.2  Stud framing: [to ASTM C645-92b], stud size as indicated on drawings, designed 
and prepared for removable attachment of facing sheets.  

.3  Vinyl-faced gypsum board: to CAN/CSA-A82.27-M91 standard, 12 mm (1/2") 
thick, covered with minimum 0.15 mm (6 mil) thick vinyl wall covering having maximum 
flame spread: 25, fuel contributed: 35, smoke developed: 50 when tested to CAN/ULC-
S102-M88, texture pattern, and colour to match existing.  

.4  Acoustical insulation: mineral fiber sound insulation blankets such as 64 mm 
thick Roxul AFB insulation  

.6  Glass and glazing materials:  

.1  Glass: 6mm clear tempered glass.  

.2  Glazing material: neoprene glazing gaskets for setting glass.  

.7  Accessories: miscellaneous trim, bracing, fasteners, clips, and other accessories 
for installation as recommended by partition manufacturer.  

.8  Aluminum extrusions: Aluminum Association alloy AA6063-T5.  
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.9  Galvanized steel sheet: furniture grade to ASTM A446/A446M-91 with Z275 
zinc coating.  

2.2 Components 
 

.1 Glazing frames: extruded aluminum with snap-on glazing stops, of colour to match 
existing, for single glazing.  

.2 Door frames: extruded aluminum, cutouts to receive hardware, reinforcing and filler strips. 
Prepare for existing hardware to be re-used. Include continuous vinyl seal on door stop.  

.3 Partition top rail: steel recessed.  

.4 Partition base: type, approximately 100mm (4") high of pvc clip applied, colour to match 
existing.  

.5 Joint battens: extruded pvc, 1-1/8" wide, clip-on, colour to match existing.  

2.3 Aluminum Finishes 
 

.1 Finished exposed surfaces of aluminum components in accordance with Aluminum 
Association Designation System for Aluminum Finishes - 1980.  Finish to be Duracron 
paint, colour and gloss to match existing.  

Part 3 EXECUTION 

3.1 Erection  
 

.1 Install partition floor finishes, in accordance with manufacturer's instructions.  

.2 Fasten runners to floors, ceiling and abutting vertical surfaces at 600 mm (2'-0") oc. At 
ceilings use fasteners that rigidly support partition without damaging or defacing ceiling 
panels or grid system members.  

.3 Erect partitions, plumb, square and level. Accurately fit and fasten to abutting surfaces. 
Shim under partitions at uneven floors to ensure level installation.  

.4 Where new partition abuts existing PC350B partitions, remove existing gypsum board on 
new partition side and screw two (2) horizontal braces spanning between two (2) adjacent 
existing studs. Put gypsum board back into place and anchor new partition starter stud to 
braces behind. 

.5 Brace studs above ceiling at 1200 mm ( 4'-0") oc horizontally above existing suspended 
ceiling.  

.6 Insulating strips: rubberized, moisture resistant 3 mm (1/8") thick cork strip, 12 mm (1/2") 
wide, with self sticking adhesive on one face, lengths as required Install strips (minimum 2 
per stud/runner) where partition meets ceiling and vertical surfaces.  
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.7 Install panels in accordance with manufacturer's printed instructions.  

.8 Install panels full height floor to existing suspended ceiling.  

.9 Cover panel joints with one piece, full height battens  

END OF SECTION 
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Part 1 General 

1.1 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions. 

.2 Shop drawings to show: 

.1 Mounting arrangements. 

.2 Operating and maintenance clearances. 

.3 Shop drawings and product data accompanied by: 

.1 Detailed drawings of bases, supports, and anchor bolts. 

.2 Acoustical sound power data, where applicable. 

.3 Points of operation on performance curves. 

.4 Manufacturer to certify current model production. 

.5 Certification of compliance to applicable codes. 

.4 Closeout Submittals: 

.1 Provide operation and maintenance data for incorporation into manual specified 
in Section 00 10 00 – General Instructions. 

.2 Operation and maintenance manual approved by, and final copies deposited with, 
Departmental Representative before final inspection. 

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

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

.4 Maintenance data to include: 
.1 Servicing, maintenance, operation and trouble-shooting instructions for 

each item of equipment. 
.2 Data to include schedules of tasks, frequency, tools required and task 

time. 
.5 Performance data to include: 

.1 Equipment manufacturer's performance datasheets with point of 
operation as left after commissioning is complete. 

.2 Equipment performance verification test results. 

.3 Special performance data as specified. 

.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 
- Testing, Adjusting and Balancing for HVAC. 

.6 Approvals: 



NRC Section 21 05 01 
Project No. COMMON WORK RESULTS FOR MECHANICAL 
S-77 - 3894 Page 2 
 

.1 Submit 2 copies of draft Operation and Maintenance Manual to 
Departmental Representative for approval. Submission of individual data 
will not be accepted unless directed by Departmental Representative. 

.2 Make changes as required and re-submit as directed by Departmental 
Representative. 

.7 Additional data: 
.1 Prepare and insert into operation and maintenance manual additional data 

when need for it becomes apparent during specified demonstrations and 
instructions. 

.8 Site records: 
.1 Departmental Representative will provide 1 set of reproducible 

mechanical drawings. Provide sets of white prints as required for each 
phase of work. Mark changes as work progresses and as changes occur. 
Include changes to existing mechanical systems, control systems and low 
voltage control wiring. 

.2 Transfer information weekly to reproducibles, revising reproducibles to 
show work as actually installed. 

.3 Use different colour waterproof ink for each service. 

.4 Make available for reference purposes and inspection. 
.9 As-built drawings: 

.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 
production of as-built drawings. 

.2 Identify each drawing in lower right hand corner in letters at least 12 mm 
high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS 
BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS 
INSTALLED" (Signature of Contractor) (Date). 

.3 Submit to Departmental Representative for approval and make 
corrections as directed. 

.4 Perform testing, adjusting and balancing for HVAC using as-built 
drawings. 

.5 Submit completed reproducible as-built drawings with Operating and 
Maintenance Manuals. 

.10 Submit copies of as-built drawings for inclusion in final TAB report. 

1.2 DEFINITIONS 

.1 For purposes of this the Mechanical Division the following: 

.1 "Concealed" - mechanical services and equipment in suspended ceilings and in 
chases and furred spaces.  

.2 "Exposed" - will mean not concealed as defined above. 

1.3 EXAMINATION OF THE SITE 

.1 Carefully examine conditions at the site which the site will or may affect your work, and 
become familiar with both the new and existing construction, finishes, and other work 
associated with your work in order that your tender price includes for everything 
necessary for completion of your work within the proposed project schedule 
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1.4 QUALITY ASSURANCE 

.1 Quality Assurance: in accordance with Section 00 10 00 – General Instructions. 

.2 Health and Safety Requirements: do construction occupational health and safety in 
accordance with Section 00 10 00 – General Instructions and 00 15 45 – General Safety 
Section and Fire Instructions. 

1.5 MAINTENANCE 

.1 Furnish spare parts in accordance with Section 00 10 00 – General Instructions. 

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: in accordance with 
Section 00 10 00 – General Instructions and Section 00 15 45 – General Safety 
Section and Fire Instructions. 

1.7 COORDINATION & COOPERATION WITH OTHER TRADES  

.1 Co-ordinate your work with the work of all trades to ensure a proper and complete 
installation. Notify all trades concerned of the requirement for openings, sleeves, inserts 
and other hardware necessary in their work for the installation of your work. 

.2 The exact locations and routing of mechanical and electrical services must be properly 
planned, coordinated and established with all affected trades prior to installation such that 
they will clear each other as well as any obstructions. Generally, piping requiring uniform 
pitch shall be given the right of way, with other services located and arranged to suit. 

1.8 PERMITS, CERTIFICATES & FEES 

.1 Display all required permits on worksite and include copies of inspection certificates in 
operating and maintenance instruction manuals.  

.2 Obtain "Hot Work Permit" from the Engineer prior to commencement of soldering, 
welding or other high temperature work.  

.3 Comply with all requirements of Section 001000. 

1.9 FEDERAL HALOCARBON REGULATION  

.1 Generate halocarbon records for work on equipment (cooling equipment with CFC's, 
HCFC's and HFC refrigerants; fire suppression systems; solvent cleaning systems)that 
may result in the release of a halocarbon.  

.2 Tag equipment with duplicate of halocarbon record.   

.3 Provide additional copy of halocarbon record to NRC for inclusion in the Zone 
Halocarbon Service File. 
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1.10 CLEANING & FINAL ADJUSTMENT  

.1 During construction, keep the site reasonably clear of rubbish and waste material 
resulting from your work on a daily basis to the satisfaction of the Engineer. Notify the 
general contractor of any requirements for a waste receptacle for disposal of waste 
materials.   

.2 Clean interior and exterior of all systems including strainers, and vacuum interior of air 
handling units.  

.3 Clean and refurbish all equipment and leave in first class operating condition including 
replacement of all filters in all air and piping systems. 

.4 Balance and adjust all systems and each piece of equipment to operate as designed. 

1.11 PROTECTION OF EQUIPMENT & MATERIALS  

.1 Properly protect all of your equipment and materials on site from damage due to the 
elements, your work and the work of other trades, to the approval of the Engineer.  

.2 Wherever possible, coordinate equipment deliveries with the manufacturers and/or 
suppliers such that equipment is delivered to the site when it is required, or so that it can 
be suitably stored within the building and protected from the elements. 

1.12 STORAGE OF EQUIPMENT & MATERIALS 

.1 Arrange for sufficient storage facilities off the premises for the storage of equipment and 
materials which will not be allowed to stand in the open, nor to interfere with normal 
operations in the building.   

.2 Bring prefabricated materials on the job site as and when required to be installed.   

1.13 HOISTING & SCAFFOLDING 

.1 Provide all necessary hoists and scaffolds required for your work.  

.2 Design and construction of scaffolding to be in accordance with CSA S269.2 

Part 2 Products 

2.1 MATERIALS 

.1 Materials and products in accordance with Section 00 10 00 – General Instructions. 

Part 3 Execution 

3.1 PAINTING REPAIRS AND RESTORATION 

.1 Do painting in accordance with  Section 09 91 23 - Interior Painting. 

.2 Prime and touch up marred finished paintwork to match original. 
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.3 Restore to new condition, finishes which have been damaged. 

3.2 CLEANING 

.1 Clean interior and exterior of all systems including strainers. Vacuum interior of 
ductwork and air handling units. 

3.3 FIELD QUALITY CONTROL 

.1 Site Tests: conduct following tests in accordance with Section 00 10 00 – General 
Instructions and submit report as described in PART 1 - SUBMITTALS. 

.2 Manufacturer's Field Services: 

.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 PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations 
and periodic site visits for inspection of product installation in accordance with 
manufacturer's instructions. 

.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE. 

3.4 DEMONSTRATION (If Required) 

.1 Departmental Representative will use equipment and systems for test purposes prior to 
acceptance. Supply labour, material, and instruments required for testing. 

.2 Trial usage to apply to following equipment and systems: 

.1 Fume hood and associated services. 

.3 Supply tools, equipment and personnel to demonstrate and instruct operating and 
maintenance personnel in operating, controlling, adjusting, trouble-shooting and 
servicing of all systems and equipment during regular work hours, prior to acceptance. 

.4 Use operation and maintenance manual, as-built drawings, and audio visual aids as part 
of instruction materials. 

.5 Instruction duration time requirements as specified in appropriate sections. 

.6 Determination of whether or not demonstration is required will be decided by 
Departmental Representative in consultation with end user (client). 

3.5 PROTECTION 

.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with 
materials appropriate to system. 

END OF SECTION 



NRC Section 21 05 02 
Project No. MECHANICAL IDENTIFICATION 
S-77 - 3894 Page 1 
 
PART 1 - GENERAL 
 
1.1 RELATED           

.1 Section 00 10 00 – General Instructions 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 21 05 01 – Common Work Results- Mechanical 
 
1.2 REFERENCES        

.1 Canadian General Standards Board (CGSB). 
.1 CAN/CGSB-1.60-[M89], Interior Alkyd Gloss Enamel. 
.2 CAN/CGSB-24.3-[92], Identification of Piping Systems. 

     .2 Canadian Gas Association (CGA). 
.1 CAN/CGA B149.1-[M95]. 
.2 CAN/CGA B149.2-[M91]. 

 
     .3 National Fire Protection Association 

.1 NFPA 13-1989, Installation of Sprinkler Systems. 

.2 NFPA 14-1986, Standpipe and Systems. 
 
1.3 PRODUCT DATA      

.1 Submit product data in accordance with Section 00 10 00 – General Instructions. 

.3 Product data to include paint colour chips, all other products specified in this section. 
 
1.4 SAMPLES          

.1 Submit samples in accordance with Section 00 10 00 – General Instructions. 

.2 Samples to include nameplates, labels, tags, lists of proposed legends. 
 
 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURER'S  EQUIPMENT NAMEPLATES 

.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by 
manufacturer. 

.2 Lettering and numbers to be raised or recessed. 

.3 Information to include, as appropriate: 
.1   Equipment: Manufacturer's name, model, size, serial number, capacity. 
.2   Motor: voltage, Hz, phase, power factor, duty, frame size. 

 
2.2 EXISTING IDENTIFICATION SYSTEMS 

.1 Apply existing identification system to new work. 

.2 Where existing identification system does not cover for new work, use identification 
system specified this section. 

.3 Before starting work, obtain written approval of identification system from NRC 
representative. 

 
2.3 PIPING SYSTEMS GOVERNED BY CODES    

.1 Identification: 
.1 Natural gas: To [CAN/CGA B149.1] 
.2 Propane gas: To [CAN/CGA B149.2] 
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.3 Sprinklers: To NFPA 13. 

.4 Standpipe and hose systems: To NFPA 14. 
 
2.4 IDENTIFICATION OF PIPING SYSTEMS    

.1 Identify contents by background colour, marking, pictogram (as necessary), legend; 
direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise. 

.2 Pictograms: 
.1 Where required, to Workplace Hazardous Materials Information System 

(WHMIS) regulations. 
.3 Legend: 

.1 Block capitals to sizes and colours listed in CAN/CGSB-24.3. 
.4 Arrows showing direction of flow: 

.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm 
high. 

.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm 
high. 

.3 Use double-headed arrows where flow is reversible. 
.5 Extent of background colour marking: 

.1 To full circumference of pipe or insulation. 

.2 Length to accommodate pictogram, full length of legend and arrows. 
.6 Materials for background colour marking, legend, arrows: 

.1 Pipes and tubing 20 mm and smaller: Waterproof and heat-resistant pressure 
sensitive plastic marker tags. 

.2 All other pipes: Pressure sensitive [plastic-coated cloth] [vinyl] with protective 
overcoating, waterproof contact adhesive undercoating, suitable for ambient of 
100% RH and continuous operating temperature of 150øC and intermittent 
temperature of 200øC. 

.7 Colours and Legends: 
.1 Where not listed, obtain direction from Departmental Representative. 
.2 Colours for legends, arrows: To following table: 

Background colour: Yellow     Legend, arrows: BLACK 
      Green                                 WHITE 
      Red                                    WHITE 

.3 Background colour marking and legends for piping systems: 
 
Contents   Background Legend 

Colour 
___________________________________________________________________ 
Chilled water supply  Green  CH. WTR. SUPPLY 
Chilled water return  Green  CH. WTR. RETURN 
__________________________________________________________________ 
Domestic hot water supply Green  DOM. HW SUPPLY 
Dom. HWS recirculation Green  DOM. HW CIRC 
Domestic cold water supply Green  DOM. CWS 
 ___________________________________________________________________ 
Waste water   Green  WASTE WATER 
Contaminated lab waste  Yellow  CONT. LAB WASTE 
Acid waste   Yellow  ACID WASTE (add source) 
Storm water   Green  STORM 
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Sanitary   Green  SAN 
Plumbing vent   Green  SAN. VENT 
___________________________________________________________________ 
Distilled water   Green  DISTILL. WTR 
Nitrogen   Yellow  NITROGEN 
Compressed air (700 kPa)    Green            COMP. AIR 
___________________________________________________________________ 
Fire protection water         Red              FIRE PROT. WTR 
Sprinklers                     Red              SPRINKLERS 
___________________________________________________________________ 
 
2.5 IDENTIFICATION DUCTWORK SYSTEMS    

.1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm high. 

.2 Colours: Black, or co-ordinated with base colour to ensure strong contrast. 
 
2.6 VALVES, CONTROLLERS         
  .1 Brass tags with 12 mm stamped identification data filled with black paint. 

.2 Include flow diagrams for each system, of approved size, showing charts and schedules 
with identification of each tagged item, valve type, service, function, normal position, 
location of tagged item. 

 
2.7 CONTROLS COMPONENTS IDENTIFICATION         

.1 Identify all systems, equipment, components, controls, sensors with system nameplates as 
specified in section 25 05 54 – EMCS Identification. 

 
2.8 LANGUAGE         

 .1 Identification to be in English. 
 
 
PART 3 - EXECUTION 
 
 
3.1 TIMING            

.1 Provide identification only after all painting has been completed. 
 
3.2 INSTALLATION     

.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise. 

.2 Provide ULC registration plates as required by respective agency. 
 

3.3 NAMEPLATES        
.1 Locations: 

.1  In conspicuous location to facilitate easy reading and identification from 
operating floor. 

.2 Standoffs: 
.1 Provide for nameplates on hot and/or insulated surfaces. 

.3 Protection 
.1 Do not paint, insulate or cover in any way. 

 
3.4 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS       
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.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: 
At not more than 17 m intervals and more frequently if required to ensure that at least one 
is visible from any one viewpoint in operating areas and walking aisles. 

.2 Adjacent to each change in direction. 

.3 At least once in each small room through which piping or ductwork passes. 

.4 On both sides of visual obstruction or where run is difficult to follow. 

.5 On both sides of separations such as walls, floors, partitions. 

.6 Where system is installed in pipe chases, ceiling spaces, galleries, other confined spaces, 
at entry and exit points, and at each access opening. 

.7 At beginning and end points of each run and at each piece of equipment in run. 

.8 At point immediately upstream of major manually operated or automatically controlled 
valves, dampers, etc. Where this is not possible, place identification as close as possible, 
preferably on upstream side. 

.9 Identification to be easily and accurately readable from usual operating areas and from 
access points. 
.1 Position of identification to be approximately at right angles to most convenient 

line of sight, considering operating positions, lighting conditions, risk of physical 
damage or injury and reduced visibility over time due to dust and dirt. 

 
3.5 VALVES, CONTROLLERS        

.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain 
sight of equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks. 

.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare 
glass where directed by NRC representative. Provide one copy (reduced in size if 
required) in each operating and maintenance manual. 

.3 Number valves in each system consecutively. 
 
 

END OF SECTION 
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Part 1 General 
1.1 SUMMARY 

.1 Section Includes: 
.1 Thermal insulation for piping and piping accessories. 

 
1.2 REFERENCES 

.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 
.1 ASHRAE Standard 90.1, Energy Standard for Buildings Except Low-Rise 

Residential Buildings. 
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 
.3 Manufacturer's Trade Associations 

.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards 
(Revised 2004). 
 

1.3 DEFINITIONS 
.1 For purposes of this section: 

.1 "CONCEALED" - insulated mechanical services in suspended ceilings and 
non-accessible chases and furred-in spaces. 

.2 "EXPOSED" - will mean "not concealed" as specified. 
 

1.4 SUBMITTALS 
.1 Submittals: in accordance with Section 00 10 00 – General Instructions. 
.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet. 
Include product characteristics, performance criteria, and limitations. 
.1 Submit two copies of Workplace Hazardous Materials Information 

System (WHMIS) Material Safety Data Sheets (MSDS). 
.3 Shop Drawings: 

.1 Submit shop drawings in accordance with Section 00 10 00 – General 
Instructions. 
.1 Shop drawings: submit drawings stamped for review by NRC. 

.4 Samples: 
.1 Samples: Not required. 

 
1.5 QUALITY ASSURANCE 

.1 Qualifications: 

.2 Installer: specialist in performing work of this Section, and have at least 3 years 
successful experience in this size and type of project, member of TIAC. 

.3 Health and Safety: 
.1 Do construction occupational health and safety in accordance with Section 00 10 

00 – General Instructions. 
 

1.6 DELIVERY, STORAGE AND HANDLING 
.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Deliver materials to site in original factory packaging, labelled with 
manufacturer's name, address. 

.2 Storage and Protection: 
.1 Protect from weather, theft, construction traffic. 
.2 Protect against damage. 
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.3 Store at temperatures and conditions required by manufacturer. 
.3 Waste Management and Disposal: 

.1 Remove all material from NRC property and dispose, reuse and recycle excel 
material as per local good waste management practices.  

.2 Place excess or unused insulation and insulation accessory materials in 
designated containers. 

 
Part 2 Products 
2.1 FIRE AND SMOKE RATING 

.1 In accordance with CAN/ULC-S102. 
.1 Maximum flame spread rating: 25. 
.2 Maximum smoke developed rating: 50. 

 
2.2 INSULATION 

 
.1 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket. 

.1 Vapor retarder jacket includes a continuous longitudinal self-sealing closure lap. 

.2 Jacket shall be suitable to be painted with future latex paint. 

.3 Mineral fibre: CAN/ULC S102-M88  

.4 Jacket: to CGSB 51-GP-9M, self-sealing lap. 

.5 Temperature Range: 0 to 538 °C 

.6 Maximum "k" factor: 0.033 W/m°C at 24°C to ASTM C 335. 
 
 
 

2.3 INSULATION SECUREMENT 
.1 Tape: self-adhesive, aluminum 50 mm wide minimum. 
.2 Contact adhesive: quick setting. 
.3 Canvas adhesive: washable. 
.4 Single/double bands: stainless steel, 19 mm wide, 0.5 mm thick. 
.5 Wire mesh: 25 mm hexagonal type 304 stainless steel wire mesh, tightly laced together at 

horizontal and circumferential mesh joints.  
 

2.4 VAPOUR RETARDER LAP ADHESIVE 
.1 Water based, fire retardant type, compatible with insulation. 

 
2.5 INDOOR VAPOUR RETARDER FINISH 

.1 Vinyl emulsion type acrylic, compatible with insulation. 
 

2.6 OUTDOOR VAPOUR RETARDER FINISH 
.1 Vinyl emulsion type acrylic, compatible with insulation. 
.2 Reinforcing fabric: fibrous glass, untreated 305 g/m2. 

 
2.7 JACKETS 

.1 Polyvinyl Chloride (PVC): 
.1 One-piece moulded type to CAN/CGSB-51.53 with pre-formed shapes as 

required. 
.2 Colours: As indicated 
.3 Minimum service temperatures: -20 °C 
.4 Maximum service temperature: 65 °C  
.5 Moisture vapour transmission: 0.02 perm. 
.6 Thickness: 0.3 mm. 
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.7 Fastenings: 
.1 Use solvent weld adhesive compatible with insulation to seal laps and 

joints. 
.2 Pressure sensitive vinyl tape of matching colour. 

.8 Special requirements: 
.1 Indoor: As indicated. 
.2 Outdoor: UV rated material at least 0.5 mm thick. 

.2 Canvas: 
.1 220 gm/m2 cotton, plain weave, treated with dilute fire retardant lagging adhesive 

to ASTM C921. 
.2 Lagging adhesive: compatible with insulation. 

.3 Aluminum: 
.1 To ASTM B209. 
.2 Thickness: 0.40 mm sheet. 
.3 Finish: smooth. 
.4 Joining: longitudinal and circumferential slip joints with 50 mm laps. 
.5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective 

liner. 
.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm 

thick at 300 mm spacing. 
.4 Interior / Exterior acoustic lagging 

.1 Barrier shall be constructed of a 3-mm thick mass loaded, limp vinyl sheet 
bonded to a thin layer of reinforced aluminum foil on one side.  The barrier shall 
have a nominal density of 4.9-kg/m2 and shall have a minimum STC rating of 
28.  The barrier shall exhibit minimum flammability ratings of 0.0-seconds for 
flame-out and after-glow, and 5-mm for char length when tested in accordance 
with Federal Test Std. No. 191-5903.  The barrier shall have a minimum thermal 
conductivity (K) value of 0.29 and a rated service temperature range of -40°C to 
105°C.  When tested for Surface Burning Characteristics per ASTM E84, the 
barrier will have a Flame Spread Index of no more than 10 and a Smoke 
Development Index of no more than 40. 

.2 The decoupling layer shall be a combination of 25-mm fiber glass batting, non-
woven porous scrim-coated glass cloth, quilted together in a matrix of 100-mm 
diamond stitch pattern which encapsulates the glass fibers. 

.3 The composite material shall be fabricated to include a nominal 152-mm  wide 
barrier overlap tab extending beyond the quilted fiber glass to facilitate a leak-
tight seal around field joints.  Nominal barrier width 1372-mm, nominal fiber 
glass batt decoupler width 1219-mm.  

.4 Insertion Loss when tested to ASTM E1222-90:  
 

Frequency, Hz 125 250 500 1000 2000 4000 STC 

Loss 3 6 7 18 24 27 28 

 
.5 Finish: stucco embossed 
.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm 

thick at 300 mm spacing. 
.5 Prefabricated, Self-Adhering, Sheet-Type Waterproofing Membrane: 

.1 Description: Top Layer:  Stucco-embossed, UV-resistant aluminum weathering 
surface.  Middle Layer:  Double layer of high-density polyethylene 
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reinforcement. Bottom Layer:  Uniform layer of rubberized asphalt adhesive, 
protected by disposable silicone release paper. 

.2 Color: Aluminum 
 

 
Part 3 Execution 

 
3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 
 

3.2 PRE-INSTALLATION REQUIREMENT 
.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and 

certified by NRC. 
.2 Piping to be inspected and approved by NRC. 
.3 Surfaces clean, dry, free from foreign material. 

 
3.3 INSTALLATION 

.1 Install in accordance with TIAC National Standards. 

.2 Apply materials in accordance with manufacturers instructions and this specification. 

.3 Use two layers with staggered joints (minimal 400 mm) when required nominal wall 
thickness exceeds 50 mm. 

.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes. 
.1 Install hangers, supports outside vapour retarder jacket. 

.5 Supports, Hangers: 
.1 Apply high temperature and compressive strength insulation between all hangers 

and piping where temperature of pipe exceeds 230 °C. Insulation to be sized to 
suit compressive loads at hanger.  Where pipe surface temperature is less then 
230°C, wood blocking may be used between pipe support hanger.   
 

3.4 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES 
.1 Application: at expansion joints, valves, primary flow measuring elements, flanges, 

unions, equipment and where indicated. 
.2 Design: to permit movement of expansion joint and to permit periodic removal and 

replacement without damage to adjacent insulation. 
.3 Insulation: 

.1 Insulation, fastenings and finishes: same as system. 

.2 Jacket: aluminum, SS, PVC 
 

3.5 INSTALLATION OF ELASTOMERIC INSULATION 
.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints. 
.2 Provide vapour retarder as recommended by manufacturer. 

 
3.6 PIPING INSULATION SCHEDULES  

.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified. 

.2 TIAC Code: A-3. 

.1 Securements: SS  bands at 300 mm on centre. 

.2 Seals: VR lap seal adhesive, VR lagging adhesive. 
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.3 Installation: TIAC Code: 1501-C. 
 

.3 Thickness of insulation as listed in following table. 
.1 Run-outs to individual units and equipment not exceeding 4000 mm long. 
.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, 

valves, fittings. 
 

Application  MAX TIAC Pipe sizes (NPS) and insulation thickness (mm) 

  TEMP.   °C CODE 
< 1 1 to <1-1/2 1-1/2 to < 4 4 to < 8 8 & over 

Domestic hot water   A-3 25 25 25 25 25 

Chilled Water or Glycol    A-3 25 25 25 25 38 

Chilled Water Pump Casing   A-3 25 25 25 25 38 

Domestic cold water   A-3 25 25 25 25 25 

        
 

 
.4 Finishes: 

.1 Exposed indoors: aluminum jacket. 

.2 Installation: to appropriate TIAC code CRF/1 through CPF/5. 
 

3.7 CLEANING 
.1 Proceed in accordance with Section 00 10 00 – General Instructions. 
.2 Upon completion and verification of performance of installation, remove surplus 

materials, excess materials, rubbish, tools and equipment. 
END OF SECTION 
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Part 1 General 
1.1 SUMMARY 

.1 Section Includes: 

.1 Selection of piping valves in domestic water system.  

1.2 RELATED SECTIONS 

.1 Section 00 10 00 – General Instructions 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 23 05 23.01 Valves – Bronze. 

.4 Section 23 05 23.05 Butterfly Valves 

.5 Section 23 05 01 - Installation of Pipework 

1.3 REFERENCES 

.1 American National Standards Institute (ANSI)/American Society of Mechanical 
Engineers International (ASME) 

.1 ANSI/ASME B16.15, Cast Bronze Threaded Fittings, Classes 125 and 250. 

.2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings. 

.3 ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure 
Fittings. 

.4 ANSI/ASME B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings, 
Class 150, 300, 400, 600, 900, 1500 and 2500. 

.2 American National Standards Institute/American Water Works Association  
(ANSI)/(AWWA) 

.1 ANSI/AWWA C111/A21.11, Rubber-Gasket Joints for Ductile-Iron Pressure 
Pipe and Fittings. 

.3 Canadian Standards Association (CSA International) 

.1 CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings. 

.4 Department of Justice Canada (Jus) 

.1 Canadian Environmental Protection Act, 1999, c. 33 (CEPA). 

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

.1 Material Safety Data Sheets (MSDS). 

.6 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS). 

.1 MSS-SP-67, Butterfly Valves. 

.2 MSS-SP-70, Gray Iron Gate Valves, Flanged and Threaded Ends. 

.3 MSS-SP-71, Gray Iron Swing Check Valves, Flanged and Threaded Ends. 

.4 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves. 
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.7 National Research Council (NRC)/Institute for Research in Construction 

.1 NRCC 38728, National Plumbing Code of Canada (NPC) . 

.8 Transport Canada (TC) 

.1 Transportation of Dangerous Goods Act, 1992, c. 34 (TDGA). 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide manufacturer shop drawings for all valves, piping, fittings and as specified on 
drawings and in section 01000  

.2 Product Data: 

.1 Provide manufacturer's printed product literature and datasheets for insulation 
and adhesives, and include product characteristics, performance criteria, physical 
size, finish and limitations. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 See section 01000 

Part 2 Products 

2.1 PIPING 

.1 Domestic hot, cold and recirculation systems, within building. 

.1 Above ground: copper tube, hard drawn, type L: to ASTM B88M. 

.2 Buried or embedded: copper tube, soft annealed, type K: to ASTM B88M.  No 
buried joints. 

.2 D.I. Water Piping and fittings. 

.1 Piping to be virgin, un-pigmented polypropylene pipe manufactured 
specifically for distilled water use to schedule 80 iron pipe size 
dimensions, sterilized and capped immediately after fabrication and 
complete with socket weld type virgin polypropylene fittings sterilized 
and individually packaged after fabrication and joints welded on an orion 
electric socket welding tool in accordance with the pipe and fitting 
manufacturer’s recommendations. Acceptable Material (Piping): Orion 
“Whiteline” or approved equal.  

 

2.2 FITTINGS 

.1 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22. NPS 2 and  
larger: roll grooved to CSA B242. 

.3 Cast bronze threaded fittings, Class 150: to ANSI/ASME B16.15. 

.4 Cast copper, solder type: to ANSI/ASME B16.18. 

.5 Bronze pipe flanges and flanged fittings, Class 150 to ANSI/ASME B16.24. 



NRC Section 22 11 16 
Project No. DOMESTIC WATER PIPING 
S-77 - 3894 Page 3 
 
2.3 JOINTS 

.1 Solder: 95% tin / 5% copper alloy. 

.2 Teflon tape: for threaded joints. 

.3 Dielectric connections between dissimilar metals: dielectric fitting, complete with 
thermoplastic liner.  

2.4 SWING CHECK VALVES  

.1 NPS 2 and under, soldered: 

.1 To MSS-SP-80, Class 150, bronze body, bronze swing disc, screw in cap, see 
Section 23 05 23.01 - Valves – Bronze. 

.2 NPS 2 and under, screwed: 

.1 To MSS-SP-80, Class 150, bronze body, bronze swing disc, screw in cap, see 
Section 23 05 23.01 - Valves - Bronze. 

2.5 BALL VALVES 

.1 NPS 2 and under, screwed: 

.1 Threaded, 2-Piece, Std. Port, Bronze Ball Valve, 600 CWP, with extension, see 
Section 23 05 23.01 - Valves - Bronze 

.2 NPS 2 and under, soldered: 

.1 Solder, 2-Piece, Std. Port, Bronze Ball Valve, 600 CWP, with extension, see 
Section 23 05 23.01 - Valves - Bronze. 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 INSTALLATION 

.1 Install in accordance with Ontario Plumbing Code. 

.2 Install pipe work in accordance with Section 23 05 01 - Installation of Pipework, 
supplemented as specified herein. 

.3 Assemble piping using fittings manufactured to ANSI standards. 

.4 Install CWS piping below and away from HWS and HWC and other hot piping so as to 
maintain temperature of cold water as low as possible. 

.5 Connect to fixtures and equipment in accordance with manufacturer's written instructions 
unless otherwise indicated. 
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.6 Buried tubing: 

.1 Lay in well compacted washed sand in accordance with AWWA Class B 
bedding. 

.2 Bend tubing without crimping or constriction. Minimize use of fittings. 

.7 Install valves with unions at each piece of equipment arranged to allow servicing, 
maintenance and equipment removal. 

3.3 VALVES 

.1 Isolate equipment with unions, fixtures and branches with gate valves. 

.2 Provide valves as indicated on drawing and in specifications. 

.3 Balance recirculation system using balancing valve. Mark settings and record on as-built 
drawings on completion. 

.4 Provide line size check valve on discharge of all pumps.  

3.4 PRESSURE TESTS 

.1 Test pressure: Hydrostatic test pressure (1.5 times maximum working pressure), 
Pneumatic test pressure (1.2 maximum working pressure pending NRC approval) for a 
minimum of 15 minutes. All tests must be witnessed and approved by NRC.  

.2 Provide NRC with a minimum of 48 hours notice in writing before all pressure tests.  

3.5 FLUSHING AND CLEANING 

.1 Flush entire system for 8 h. Ensure outlets flushed for 2 h. Let stand for 24 h, then draw 
one sample off longest run. Submit to testing laboratory to verify that system is clean 
copper to Provincial potable water guidelines. 

3.6 PRE-START-UP INSPECTIONS 

.1 Systems to be complete, prior to flushing, testing and start-up. 

.2 Verify that system can be completely drained. 

.3 Ensure that pressure booster systems are operating properly. 

.4 Ensure that air chambers, expansion compensators are installed properly. 

3.7 START-UP 

.1 Timing: Start up after: 

.1 Pressure tests have been completed. 

.2 Disinfection procedures have been completed. 

.3 Certificate of static completion has been issued. 

.4 Water treatment systems operational. 

.2 Provide continuous supervision during start-up. 
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.3 Start-up procedures: 

.1 Establish circulation and ensure that air is eliminated. 

.2 Check pressurization to ensure proper operation and to prevent water hammer, 
flashing and/or cavitation. 

.3 Bring HWS storage tank up to design temperature slowly. 

.4 Monitor piping HWS and HWC piping systems for freedom of movement, pipe 
expansion as designed. 

.5 Check control, limit, safety devices for normal and safe operation. 

3.8 PERFORMANCE VERIFICATION 

.1 Scheduling: 

.1 Verify system performance after pressure and leakage tests and disinfection are 
completed, and Certificate of Completion has been issued by authority having 
jurisdiction. 

.2 Procedures: 

.1 Verify that flow rate and pressure meet Design Criteria. 

.2 Adjust pressure regulating valves while withdrawal is maximum and inlet 
pressure is minimum. 

.3 Sterilize HWS and HWC systems for Legionella control. 

.4 Verify performance of temperature controls. 

.5 Verify compliance with safety and health requirements. 

.6 Check for proper operation of water hammer arrestors. Run [one][two…] outlet 
for 10 seconds, then shut of water immediately. If water hammer occurs, replace 
water hammer arrestor or re-charge air chambers. Repeat for outlets and flush 
valves. 

.7 Confirm water quality consistent with supply standards, and ensure no residuals 
remain as result of flushing or cleaning  

 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions. 

.3 Section 21 05 01 – Common Work Results – Mechanical 

.4 Section 21 05 02 – Mechanical Identification 

.5 Section 23 05 05 – Installation of Pipework 

 

1.2 REFERENCES 

.1 ASTM International Inc. 

.1 ASTM B32-08, Standard Specification for Solder Metal. 

.2 ASTM B306-02, Standard Specification for Copper Drainage Tube (DWV). 

.3 ASTM C564-03a, Standard Specification for Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings. 

.2 Canadian Standards Association (CSA International). 

.1 CSA B67-1972(R1996), Lead Service Pipe, Waste Pipe, Traps, Bends and 
Accessories. 

.2 CAN/CSA-B70-06, Cast Iron Soil Pipe, Fittings and Means of Joining. 

.3 CAN/CSA-B125.3-05, Plumbing Fittings. 

.3 Green Seal Environmental Standards (GSES) 

.1 Standard GS-36-00, Commercial Adhesives. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Provide manufacturer's printed product literature and datasheets for adhesives, 
and include product characteristics, performance criteria, physical size, finish and 
limitations. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions and 
00 15 45 -  General Safety Section and Fire Instructions. 

.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 
address. 
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.3 Packaging Waste Management: in accordance with Section 00 10 00 – General 
Instructions. 

Part 2 Products 

2.1 COPPER TUBE AND FITTINGS 

.1 Above ground sanitary and vent, Type DWV to: ASTM B306. 

.1 Fittings. 
.1 Cast brass: to CAN/CSA-B125.3. 
.2 Wrought copper: to CAN/CSA-B125.3. 

.2 Solder: lead free, tin-antimony 95:5, to ASTM B32. 

2.2 CAST IRON PIPING AND FITTINGS 

.1 Buried sanitary minimum NPS 3, to: CAN/CSA-B70, with one layer of protective coating 
of bitumen. 

.1 Joints: 
.1 Mechanical joints: 

.1 Neoprene or butyl rubber compression gaskets: to ASTM C564 
or CAN/CSA-B70. 

.2 Stainless steel clamps. 
.2 Hub and spigot: 

.1 Caulking lead: to CSA B67. 

.2 Cold caulking compounds. 

.2 Above ground sanitary and vent: to CAN/CSA-B70. 

.1 Joints: 
.1 Hub and spigot: 

.1 Caulking lead: to CSA B67. 
.2 Mechanical joints: 

.1 Neoprene or butyl rubber compression gaskets with stainless 
steel clamps. 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 INSTALLATION 

.1 In accordance with Section 23 05 05 – Installation of Pipework. 
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.2 Install in accordance with National Plumbing Code, supplemented as per Provincial 
Plumbing Code. 

3.3 TESTING 

.1 Pressure test buried systems before backfilling. 

.2 Hydraulically test to verify grades and freedom from obstructions. 

3.4 PERFORMANCE VERIFICATION 

.1 Cleanouts: 

.1 Ensure accessible and that access doors are correctly located. 

.2 Open, cover with linseed oil and re-seal. 

.3 Verify that cleanout rods can probe as far as the next cleanout, at least. 

.2 Test to ensure traps are fully and permanently primed. 

.3 Storm water drainage: 

.1 Verify domes are secure. 

.2 Ensure weirs are correctly sized and installed correctly. 

.3 Verify provisions for movement of roof system. 

.4 Ensure that fixtures are properly anchored, connected to system and effectively vented. 

.5 Affix applicable label (storm, sanitary, vent, pump discharge etc.) c/w directional arrows 
every floor or 4.5 m (whichever is less). 

3.5 LABELLING 

.1 Label all above ground (sanitary), (storm), (vent) piping as per section 21 05 02 – 
Mechanical Identification 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions. 

.3 Section 01 74 11 – Cleaning. 

.4 Section 21 05 01 – Common Work Results – Mechanical 

.5 Section 21 05 02 – Mechanical Identification 

.6 Section 23 05 05 – Installation of Pipework 

1.2 REFERENCES 

.1 ASTM International Inc. 

.1 ASTM D2235-04, Standard Specification for Solvent Cement for 
Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe and Fittings. 

.2 ASTM D2564-04e1, Standard Specification for Solvent Cements for 
Poly(Vinyl-Chloride) (PVC) Plastic Piping Systems. 

.2 Canadian Standards Association (CSA International) 

.1 CAN/CSA-Series B1800-06, Thermoplastic Nonpressure Pipe Compendium - 
B1800 Series. 

.3 Green Seal Environmental Standards (GSES) 

.1 Standard GS-36-00, Commercial Adhesives. 

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

.1 Material Safety Data Sheets (MSDS). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.1 Provide manufacturer's printed product literature and datasheets for piping and 
adhesives, and include product characteristics, performance criteria, physical 
size, finish and limitations. 

.2 Provide copies of WHMIS MSDS - Material Safety Data Sheets in accordance 
with Section 00 15 45 – General Safety Section and Fire Instructions. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions and 
Section 00 15 45 – General Safety Section and Fire Instructions. 

.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 
address. 



NRC Section 22 13 18 
Project No. DRAINAGE WASTE AND VENT PIPING - PLASTIC 
S-77 - 3894 Page 2 
 

.3 Store at temperatures and conditions recommended by manufacturer. 

.4 Packaging Waste Management: in accordance with Section 00 10 00 – General 
Instructions. 

Part 2 Products 

2.1 MATERIAL 

.1 Adhesives and Sealants: in accordance with applicable codes and standards. 

2.2 PIPING AND FITTINGS 

.1 For buried DWV piping to: 

.1 CAN/CSA B1800. 

2.3 JOINTS 

.1 Solvent weld for PVC: to ASTM D2564. 

.2 Solvent weld for ABS: to ASTM D2235. 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 INSTALLATION 

.1 In accordance with Section 23 05 05 - Installation of Pipework. 

.2 Install in accordance with National Plumbing Code and supplemented by Provincial 
Plumbing Code. 

3.3 TESTING 

.1 Pressure test buried systems before backfilling. 

.2 Hydraulically test to verify grades and freedom from obstructions. 

3.4 PERFORMANCE VERIFICATION 

.1 Cleanouts: 

.1 Ensure accessible and that access doors are correctly located. 

.2 Open, cover with linseed oil and re-seal. 

.3 Verify cleanout rods can probe as far as the next cleanout, at least. 
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.2 Test to ensure traps are fully and permanently primed. 

.3 Storm water drainage: 

.1 Verify domes are secure. 

.2 Ensure weirs are correctly sized and installed correctly. 

.3 Verify provisions for movement of roof system. 

.4 Ensure fixtures are properly anchored, connected to system and effectively vented. 

.5 Affix applicable label (storm, sanitary, vent, pump discharge) c/w directional arrows 
every floor or 4.5 m (whichever is less) as per Section 21 05 02 – Mechanical 
Identification. 

3.5 CLEANING 

.1 Clean in accordance with Section 01 74 11 - Cleaning. 

.1 Remove surplus materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for plumbing specialties and accessories. 

1.2 REFERENCES 

.1 American Society for Testing and Materials International (ASTM). 

.1 ASTM A126, Specification for Gray Iron Castings for Valves, Flanges and Pipe 
Fittings. 

.2 ASTM B62, Specification for Composition Bronze or Ounce Metal Castings. 

.2 American Water Works Association (AWWA). 

.1 AWWA C700, Cold Water Meters-Displacement Type, Bronze Main Case. 

.2 AWWA C701, Cold Water Meters-Turbine Type for Customer Service. 

.3 AWWA C702-1, Cold Water Meters-Compound Type. 

.3 Canadian Standards Association (CSA International). 

.1 CSA-B64 Series, Backflow Preventers and Vacuum Breakers. 

.2 CSA-B79, Floor, Area and Shower Drains, and Cleanouts for Residential 
Construction. 

.3 CSA-B356, Water Pressure Reducing Valves for Domestic Water Supply 
Systems. 

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

.1 Material Safety Data Sheets (MSDS). 

.5 Plumbing and Drainage Institute (PDI). 

.1 PDI-G101, Testing and Rating Procedure for Grease Interceptors with Appendix 
of Sizing and Installation Data. 

.2 PDI-WH201, Water Hammer Arresters Standard. 

1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet for 
fixtures and equipment. 

.2 Indicate dimensions, construction details and materials for specified items. 

.2 Shop Drawings: 

.1 Submit shop drawings to indicate ,materials, finishes, method of anchorage, 
number of anchors, dimensions, color, construction and assembly details. 

.3 Certificates: submit certificates signed by manufacturer certifying that materials comply 
with specified performance characteristics and physical properties. 
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.4 Instructions: submit manufacturer's installation instructions. 

.5 Manufacturers' Field Reports: manufacturers' field reports specified. 

Part 2 Products 

2.1 FLOOR DRAINS 

.1 Type 1, General purpose: all duco coated cast iron body, reversible flashing clamp with 
seepage openings and adjustable 5" diameter nickel bronze 1/2" thick strainer, secured 
with S.S. screws, 4" throat on strainer. In quarry or mosaic tiled areas, provide 'BHD' - 5" 
x 5" square nickel bronze strainer. Provide trap primer connection ‘P’.  

2.2 CLEANOUTS 

.1 Line cleanout: in cast iron pipe with bolted neoprene gasketed cover secured to body with 
brass bolts, with full size pipe opening. Access shall be made by round stainless steel plate 
and slotted flat head stainless steel screws. 

.2 In terrazzo areas: Duco coated cast iron body with flashing flange, and removable 
positive gasket seal closure plug and square nickel bronze cover and frame with 
1/2”terrazzo recess.  

.3 In carpeted areas: Smith Series 4020Y Floor Cleanout, same as above except with nickel 
bronze cover and frame (For medium load traffic).  

2.3 WATER HAMMER ARRESTORS  

.1 Stainless steel construction, piston type: Normal operating pressure 35 to 250 PSIG. 
Spike pressure 1,500 PSIG.  

.2 Copper construction, piston type, working pressure, 150 psig from 33 to 180 deg F 
PDI-WH201. 

2.4 ACCESS DOORS 
.1 General : 14 GA. (1.7mm) steel, rust resistant, continuous concealed hinge, with positive 

and self-opening screwdriver operated lock. Doors in tile walls shall be stainless steel and 
shall suit tile pattern.  All other panels shall be prime painted steel. Unless otherwise 
stated all panel to be 16”x16”. Fire rated: for walls and ceiling UL/ULC 1-1/2 hour 'B' 
label with maximum temperature rise of 250 degrees after 30 minutes.  Door with 2" (50mm) 
insulation, steel, 20 GA. (1mm) with 16 GA. (1.6mm) frame, concealed hinge, self latching 
ring pull and grey baked enamel finish. See as required. 

2.5 VACUUM BREAKERS 

.1 Breakers: to CSA-B64 Series, vacuum breaker hose connection. 

.2 Hose Connection Vacuum Breakers: chrome finish stainless steel working parts, a rubber 
diaphragm and disc, and a draining stem. Maximum Pressure:125psi  

2.6 PRESSURE REGULATORS 
.1 Up to ¾ NPS: brass body, stainless steel internals, atmosphere vent/drain, temperature 

range 33 to 250 deg F, maximum working pressure 175 psig, CSA B64 
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.2 Grater then 3/4 NPS and for fire protection systems: Bronze body, stainless steel 
internals, test cocks bronze, c/w atmosphere vent/drain, temperature range 33 to 140 deg 
F, maximum working pressure 175 psig, CSA B64.4 

.3 All preventers shall be complete with inlet strainer, isolation valves.  

.4 Drain to be pipes to nearest floor drain.  

2.7 HOSE BIBBS AND SEDIMENT FAUCETS 

.1 Bronze construction complete with integral back flow preventer, hose thread spout, 
replaceable composition disc, and chrome plated in finished areas. 

2.8 FLOOR DRAIN TRAP SEAL PRIMERS 

.1 1/2" NPT connections with strainer and integral back flow preventer & vacuum breaker. 

2.9 STRAINERS 

.1 NPS 2 and under 

.1 Body: Bronze , ASTM B 62 

.2 Strainer: stainless steel type 304 

.3 Screen perforation: 1/16” 

.4 Removable cap c/w removable threaded cap for blow off connection  

.5 Connection: screwed [soldered] 

.6 Minimum saturated steam pressure rating: 200 psig 

2.10 PIPE ESCUTCHEON 

.1 Chrome plated brass solid type with set screws.  

.2 Outside diameter shall cover opening or sleeve 

 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
data sheet. 

3.2 INSTALLATION 

.1 Install in accordance with latest version of Ontario Building Code. 

.2 Install in accordance with manufacturer's instructions and as specified. 
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3.3 ACCESS DOORS 

.1 Supply access doors to give access to all valves, cleanouts, strainers, duct access doors, 
and other similar mechanical work which may need maintenance or repair but which is 
concealed in inaccessible construction, except as otherwise specified herein or on the 
drawings.   

.2 Locate access doors in walls and partitions to the Engineer's approval, and arrange 
mechanical work to suit.   

.3  Group piping and ductwork to ensure the minimum number of access doors is required. 
Access doors will be installed by the trades responsible for the particular type of 
construction in which the doors are required.   

.4 Access doors shall be, wherever possible, of a standard size for all applications. Confirm 
exact dimensions prior to ordering.   

3.4 CLEANOUTS 

.1 Install cleanouts at base of soil and waste stacks, and rainwater leaders, at locations 
required code, and as indicated. 

.2 Bring cleanouts to wall or finished floor unless serviceable from below floor. 

.3 Building drain cleanout and stack base cleanouts: line size to maximum NPS4. 

3.5 STRAINERS 

.1 Provide strainers in piping where shown on the drawings and where specified herein.  

.2 Equip strainers 50mm (2") diameter and larger with valved blowdown piping. 

.3 Terminate blowdown piping over the nearest funnel and floor drain unless otherwise 
noted.  

.4 Locate strainers so they are easily accessible for service. 

.5 Install ahead of each automatic control valve and radiation and as indicated on drawing.  

.6 Install ahead of each pump. 

3.6 WATER HAMMER ARRESTORS 

.1 Install on branch supplies to fixtures or group of fixtures and where indicated. 

.2 All arrestors shall be accessible. Provide access panels has required.  

.3 Provide isolation ball valve. 

3.7 INSTALLATION OF PIPE ESCUTCHEON 

.1 On pipes passing through walls, partitions, floors and ceilings in finished areas.  

.2 Install the plates so that they are tight against the building surface concerned, and ensure 
that the plates completely cover pipe sleeves and/or openings. 
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.3 Where sleeve extends above finished floor, escutcheons or plates shall cover sleeve 
extension  

 

3.8 HOSE BIBBS AND SEDIMENT FAUCETS 

.1 Install at bottom of risers, at low points to drain systems, and as indicated. 

3.9 TRAP SEAL PRIMERS 

.1 Install for floor drains and elsewhere, as indicated. 

.2 Install on cold water supply to nearest frequently used plumbing fixture, in concealed 
space, to approval of NRC. Where located in wall unit shall be c/w access panel sized to 
suit proper access to primer. 

.3 Install soft copper tubing to floor drain. 

3.10 WATER MAKE-UP ASSEMBLY 

.1 Install where indicated. 

.2 Pipe discharge from relief valve to nearest floor drain with copper tubing unless 
otherwise indicated. 

3.11 START-UP 

.1 Timing: start-up only after: 

.1 Pressure tests have been completed. 

.2 Disinfection procedures have been completed. 

.3 Certificate of static completion has been issued. 

.4 Water treatment systems operational. 

.2 Provide continuous supervision during start-up of all equipment. 

 

3.12 TESTING AND ADJUSTING 

.1 General: 

.1 Contractor shall be responsible to verify that all equipment operates as per 
manufacturer specification to the satisfaction of NRC. 

.2 Contractor shall be responsible to train NRC staff in the use of all equipment. 
Exact training schedule to be coordinated with NRC.  

.2 Timing: 

.1 After start-up deficiencies rectified. 

.2 After certificate of completion has been issued by authority having jurisdiction. 

.3 Application tolerances: 
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.1 Pressure at fixtures: +/- 20 kPa. 

.2 Flow rate at fixtures: +/- 20%. 

.4 Adjustments: 

.1 Verify that flow rate and pressure meet design criteria. 

.2 Make adjustments while flow rate or withdrawal is (1) maximum and (2) 25% of 
maximum and while pressure is (1) maximum and (2) minimum. 

.5 Floor drains: 

.1 Verify operation of trap seal primer. 

.2 Prime, using trap primer. Adjust flow rate to suit site conditions. 

.3 Check operations of flushing features. 

.4 Check security, accessibility, removeability of strainer. 

.5 Clean out baskets. 

.6 Vacuum breakers, backflow preventers, backwater valves: 

.1 Test tightness, accessibility for O&M of cover and of valve. 

.2 Simulate reverse flow and back-pressure conditions to test operation of vacuum 
breakers, backflow preventers. 

.7 Access doors: 

.1 Verify size and location relative to items to be accessed. 

.8 Cleanouts: 

.1 Verify covers are gas-tight, secure, yet readily removable. 

.9 Water hammer arrestors: 

.1 Verify proper installation of correct type of water hammer arrester. 

.10 Pressure regulators, PRV assemblies: 

.1 Adjust settings to suit locations, flow rates, pressure conditions. 

.11 Strainers: 

.1 Clean out repeatedly until clear. 

.2 Verify accessibility of cleanout plug and basket. 

.3 Verify that cleanout plug does not leak. 

.4  

.12 Hose bibbs, sediment faucets: 

.13 Hydronic system water Make-up Assembly: 

.1 [___]. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 22 11 16 – Domestic Water Piping 

.4 Section 23 05 05 – Installation of Pipe Work 

1.2 REFERENCES 

.1 Canadian Standards Association (CSA International) 

.1 CAN/CSA-B45 Series-02(R2008), Plumbing Fixtures. 

.2 CAN/CSA-B125.3-05, Plumbing Fittings. 

.3 CAN/CSA-B651-04, Accessible Design for the Built Environment. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Provide manufacturer's printed product literature and datasheets for fixtures, and 
include product characteristics, performance criteria, physical size, finish and 
limitations. 

1.4 CLOSEOUT SUBMITTALS 

.1 Provide maintenance data in accordance with Section 00 10 00 – General Instructions. 

.2 Include: 

.1 Description of fixtures and trim, giving manufacturer's name, type, model, year, 
capacity. 

.2 Details of operation, servicing, maintenance. 

.3 List of recommended spare parts. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 
address. 
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Part 2 Products 

2.1 MANUFACTURED UNITS 

.1 Fixtures: manufacture in accordance with CAN/CSA-B45 series. 

.2 Trim, fittings: manufacture in accordance with CAN/CSA-B125. 

.3 Exposed plumbing brass to be chrome plated. 

.4 Number, locations: architectural drawings to govern. 

.5 Fixtures to be product of one manufacturer. 

.6 Trim to be product of one manufacturer. 

.7 Service sink (S4): 

.1 Sink: acid-resisting type 304 stainless steel with right side drain board, sink to be 
457mmx356mmx381mm deep, total size 1143mmx533mmx889mm high. 
Acceptable Material: Franke model SSS1827SDSR or approved equal. 

.2 Supply fittings: single hole connection lever handle for DCW and DHW, 
acceptable material: Chicago Faucet model 629-CP or approved equal. Separate 
single hole fixture, acceptable material Chicago Faucet model 870-BPVC or 
approved equal 

.3 Waste fitting: chrome plated cast brass outlets. 

.8 Fixture piping: 

.1 Hot and cold water supplies to each fixture: 
.1 Chrome plated rigid supply pipes each with screwdriver stop, reducers, 

escutcheon. 
.2 Waste: 

.1 Brass P trap with clean out on each fixture not having integral trap. 

.2 Chrome plated in all exposed places. 
.3 DI Water: 

.1 Piping to meet requirements of Section 22 11 16 – Domestic Water 
Piping.  

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 INSTALLATION 

.1 Mounting heights: 
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.1 Standard: to comply with manufacturer's recommendations unless otherwise 
indicated or specified. 

3.3 ADJUSTING 

.1 Conform to water conservation requirements specified this section. 

.2 Adjustments: 

.1 Adjust water flow rate to design flow rates. 

.2 Adjust pressure to fixtures to ensure no splashing at maximum pressures. 

.3 Checks: 

.1 Aerators: operation, cleanliness. 

.2 Vacuum breakers, backflow preventers: operation under all conditions. 

.3 Wash fountains: operation of flow-actuating devices. 

.4 Thermostatic controls: 

.1 Verify temperature settings, operation of control, limit and safety controls. 

3.4 CLEANING 

.1 Clean in accordance with Section 00 10 00 – General Instructions. 

.1 Remove surplus materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 00 10 00 – General Instructions 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 21 05 01 – Common Work Results- Mechanical 

1.2 REFERENCES 

.1 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 The contractor is responsibility to coordinate and dispose of all waste material to 
local provincial and municipality requirements. 

.2 It is the full responsibility of the contractor to insure that all construction material, 
equipment, tools, etc. are stored and used in a safe and reasonable manor as per good 
industry standards.  

.3 The contractor is responsible for all damaged and stolen material, tools or equipment on 
site. 

.4 The contractor is responsible for the delivery of all material, tools or equipment. 

Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 CONNECTIONS TO EQUIPMENT 

.1 In accordance with manufacturer's instructions unless otherwise indicated. 
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.2 Use valves and either unions or flanges for isolation and ease of maintenance and 
assembly. 

.3 Use double swing joints when equipment mounted on vibration isolation and when 
piping subject to movement and when penetrating ceiling/roof and has indicated.. 

3.3 CLEARANCES 

.1 Provide clearance around systems, equipment and components for observation of 
operation, inspection, testing (x-ray, servicing, maintenance and as recommended by 
manufacturer. 

.2 Provide space for disassembly, removal of equipment and components as recommended 
by manufacturer or as indicated (whichever is greater) without interrupting operation of 
other system, equipment, components. 

3.4 DRAINS 

.1 Install piping with grade in direction of flow except as indicated. 

.2 Install drain valve at low points in piping systems, at equipment and at section isolating 
valves. 

.3 Pipe each drain valve discharge separately to above floor drain. Discharge to be visible. 

.4 Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end 
male thread, cap and chain. 

3.5 AIR VENTS 

.1 Install air vents at high points in piping systems. 

.2 Install isolating valve at each air valve. 

.3 Install drain piping to approved location and terminate where discharge is visible. 

3.6 DIELECTRIC COUPLINGS 

.1 General: compatible with system, to suit pressure rating of system. 

.2 Locations: where dissimilar metals are joined. 

.3 NPS 2 and under: isolating unions or bronze valves. 

.4 Over NPS 2: isolating flanges. 

3.7 PIPEWORK INSTALLATION 

.1 Screwed fittings jointed with Teflon tape. 
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.2 Protect openings against entry of foreign material. 

.3 Install to isolate equipment and allow removal without interrupting operation of other 
equipment or systems. 

.4 Assemble piping using fittings manufactured to ANSI standards. 

.5 Saddle type branch fittings may be used on mains if branch line is no larger than half size 
of main. 

.1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line 
prior to welding saddle. 

.6 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or 
perpendicular to building lines. 

.7 Install concealed pipework to minimize furring space, maximize headroom, conserve 
space. 

.8 Slope piping, except where indicated, in direction of flow for positive drainage and 
venting. 

.9 Install, except where indicated, to permit separate thermal insulation of each pipe. 

.10 Group piping wherever possible. 

.11 Ream pipes, remove scale and other foreign material before assembly. 

.12 Use eccentric reducers at pipe size changes to ensure positive drainage and venting. 

.13 Provide for thermal expansion as indicated. 

.14 Valves: 

.1 Install in accessible locations. 

.2 Remove interior parts before soldering. 

.3 Install with stems above horizontal position unless otherwise indicated. 

.4 Valves accessible for maintenance without removing adjacent piping. 

.5 Install globe valves in bypass around control valves. 

.6 Use valves at branch take-offs for isolating purposes except where otherwise 
specified. 

.7 Install butterfly valves between weld neck flanges to ensure full compression of 
liner. 

.8 Install ball valves for glycol service and where indicated. 

.9 Use chain operators on valves NPS 2 1/2 and larger where installed more than 
2400 mm above floor in Mechanical Rooms. 

.15 Check Valves: 
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.1 Install silent check valves on discharge of pumps in vertical pipes with 
downward flow and elsewhere as indicated. 

.2 Install swing check valves in horizontal lines on discharge of pumps and 
elsewhere as indicated. 

3.8 SLEEVES 

.1 General: install where pipes pass through masonry, concrete structures, fire rated 
assemblies, and elsewhere as indicated. 

.2 Material: schedule 40 black steel pipe. 

.3 Construction: foundation walls and where sleeves extend above finished floors to have 
annular fins continuously welded on at mid-point. 

.4 Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between sleeve 
and insulation. 

.5 Installation: 

.1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished 
surface. 

.2 Other floors: terminate 25 mm above finished floor. 

.3 Before installation, paint exposed exterior surfaces with heavy application of 
zinc-rich paint to CAN/CGSB-1.181. 

.6 Sealing: 

.1 Foundation walls and below grade floors: fire retardant, waterproof 
non-hardening mastic. 

.2 Elsewhere: Provide space for firestopping. Maintain fire rating integrity. 

.3 Sleeves installed for future use: fill with lime plaster or other easily removable 
filler. 

.4 Ensure no contact between copper pipe or tube and sleeve. 

3.9 ESCUTCHEONS 

.1 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas. 

.2 Construction: one piece type with set screws. Chrome or nickel plated brass or type 302 
stainless steel. 

.3 Sizes: outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or 
outside of insulation if so provided. 

3.10 PREPARATION FOR FIRE STOPPING 

.1 Material and installation within annular space between pipes, ducts, insulation and 
adjacent fire separation to Section 07 84 00 - Fire Stopping. 

.2 Uninsulated unheated pipes not subject to movement: No special preparation. 



NRC Section 23 05 05 
Project No. INSTALLATION OF PIPEWORK 
S-77 - 3894 Page 5 
 

.3 Uninsulated heated pipes subject to movement: wrap with non-combustible smooth 
material to permit pipe movement without damaging fires topping material or installation. 

.4 Insulated pipes and ducts: ensure integrity of insulation and vapour barriers. 

3.11 FLUSHING OUT OF PIPING SYSTEMS 

.1 Flush system in accordance with good industry standards and as indicated.  

3.12 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK 

.1 Advise NRC with 48 hours minimum prior to performance of pressure tests. 

.2 Pipework: test as specified in relevant sections. 

.3 Maintain specified test pressure without loss for 4 hours minimum unless specified for 
longer period of time in relevant mechanical sections. 

.4 Prior to tests, isolate equipment and other parts which are not designed to withstand test 
pressure or media. 

.5 Conduct tests in presence of NRC and has indicated in relevant mechanical sections. 

.6 Pay all costs for repairs or replacement, retesting, and making good. NRC to determine 
whether repair or replacement is appropriate. 

.7 Insulate or conceal work only after approval and certification of tests and approved by 
NRC. 

3.13 EXISTING SYSTEMS 

.1 Connect into existing piping systems at times approved by NRC. 

.2 Request written approval 10 days minimum, prior to commencement of work. 

.3 Be responsible for damage to existing plant by this work. 

.4 Ensure daily clean-up of existing areas. 

3.14 CLEANING 

.1 Clean in accordance with Section 01 74 11 - Cleaning. 

.1 Remove surplus materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Electrical motors, drives and guards for mechanical equipment and systems. 

.2 Supplier and installer responsibility indicated in Motor, Control and Equipment 
Schedule on electrical drawings and related mechanical responsibility is 
indicated on Mechanical Equipment Schedule on mechanical drawings. 

.3 Control wiring and conduit is specified in Division 26 except for conduit, wiring 
and connections below 50 V which are related to control systems specified in 
Division 22 and 23. Refer to Division 26 for quality of materials and 
workmanship. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 - General Safety Section and Fire Instructions. 

.3 Section 21 05 01 – Common Work Results- Mechanical 

.4 Section 23 82 19 – Fan Coil Units 

1.2 REFERENCES 

.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) 

.1 ASHRAE 90.1-[01], Energy Standard for Buildings Except Low-Rise Residential 
Buildings (IESNA cosponsored; ANSI approved; Continuous Maintenance 
Standard). 

.2 Electrical Equipment Manufacturers' Association Council (EEMAC) 

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

.1 Material Safety Data Sheets (MSDS). 

1.3 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet. 
Include product characteristics, performance criteria, and limitations. 

.3 Quality Control: in accordance with Section 00 10 00 – General Instructions. 

.1 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.4 Closeout Submittals 

.1 Provide maintenance data for motors, drives and guards for incorporation into 
manual specified in Section 00 10 00 – General Instructions. 
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1.4 QUALITY ASSURANCE 

.1 Regulatory Requirements: work to be performed in compliance with CEPA, and 
applicable Provincial /Territorial regulations. 

.2 Health and Safety Requirements: do construction occupational health and safety in 
accordance with Section 00 15 45 - General Safety Section and Fire Instructions. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General 
Instructions. 

.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: in accordance with 
Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 GENERAL 

.1 Motors: high efficiency, in accordance with local Hydro company standards and to 
ASHRAE 90.1. 

2.2 MOTORS 

.1 Provide motors for mechanical equipment as specified. 

.2 Motors under 373 W [1/2 HP] : speed as indicated, continuous duty, built-in overload 
protection, resilient mount, single phase, 120 V, unless otherwise specified or indicated. 

.3 Motors 373 W [1/2 HP] and larger: EEMAC Class B, squirrel cage induction, speed as 
indicated, continuous duty, drip proof, ball bearing, maximum temperature rise 40 
degrees C, 3 phase, 575 V, unless otherwise indicated. 

2.3 TEMPORARY MOTORS 

.1 If delivery of specified motor will delay completion or commissioning work, install 
motor approved by Departmental Representative for temporary use. Work will only be 
accepted when specified motor is installed. 

2.4 BELT DRIVES 

.1 Fit reinforced belts in sheave matched to drive. Multiple belts to be matched sets. 

.2 Use cast iron or steel sheaves secured to shafts with removable keys unless otherwise 
indicated. 
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.3 For motors under 7.5 kW (10 HP) : standard adjustable pitch drive sheaves, having plus 
or minus 10% range. Use mid-position of range for specified r/min. 

.4 For motors 7.5 kW (10 HP) and over: sheave with split tapered bushing and keyway 
having fixed pitch unless specifically required for item concerned. Provide sheave of 
correct size to suit balancing. 

.5 Correct size of sheave determined during commissioning. 

.6 Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within 
manufacturer's design requirements on prime mover shafts. 

.7 Motor slide rail adjustment plates to allow for centre line adjustment. 

2.5 DRIVE GUARDS 

.1 Provide guards for unprotected drives. 

.2 Guards for belt drives; 

.1 Expanded metal screen welded to steel frame. 

.2 Minimum 1.2 mm thick sheet metal tops and bottoms. 

.3 38 mm dia holes on both shaft centres for insertion of tachometer. 

.4 Removable for servicing. 

.3 Provide means to permit lubrication and use of test instruments with guards in place. 

.4 Install belt guards to allow movement of motors for adjusting belt tension.-  

.5 Guard for flexible coupling: 

.1 "U" shaped, minimum 1.6 mm thick galvanized mild steel. 

.2 Securely fasten in place. 

.3 Removable for servicing. 

.6 Unprotected fan inlets or outlets: 

.1 Wire or expanded metal screen, galvanized, 19 mm mesh. 

.2 Net free area of guard: not less than 80% of fan openings. 

.3 Securely fasten in place. 

.4 Removable for servicing. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 
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3.2 INSTALLATION 

.1 Fasten securely in place. 

.2 Make removable for servicing, easily returned into, and positively in position. 

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.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 PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations 
and periodic site visits for inspection of product installation in accordance with 
manufacturer's instructions. 

.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE. 

3.4 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: Bronze valves that may be used for the following systems unless 
otherwise stated. 

.1 Pressure less then 100 psig : domestic water, chilled water, heating water, glycol 
piping and compressed air piping 

.2 Pressure less then 15 psig: saturated steam 

1.2 REFERENCES 

.1 American National Standards Institute (ANSI)/ American Society of Mechanical 
Engineers (ASME). 

.1 ANSI/ASME B1.20.1, Pipe Threads, General Purpose (Inch). 

.2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings. 

.2 American Society for Testing and Materials International, (ASTM). 

.1 ASTM A276, Specification for Stainless  Steel Bars and Shapes. 

.2 ASTM B62, Specification for Composition Bronze or Ounce Metal Castings. 

.3 ASTM B283, Specification for Copper and Copper Alloy Die Forgings 
(Hot-Pressed). 

.4 ASTM B505/B505M, Specification for Copper-Base Alloy Continuous Castings. 

.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS). 

.1 MSS-SP-25, Standard Marking System for Valves, Fittings, Flanges and Unions. 

.2 MSS-SP-80, Bronze Gate Globe, Angle and Check Valves. 

.3 MSS-SP-110, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved 
and Flared Ends. 

1.3 SUBMITTALS 

.1 Contractor shall submit detailed shop drawings for all valves for NRC review.  

.2 Shop drawings shall include but not limited to the following: 

.1 Fitting type 

.2 Material for valve body and internals 

.3 ASME Class  

.3 Valve shall not be purchased until shop drawing has been approved by NRC. 

1.4 QUALITY ASSURANCE 

.1 Health and Safety: 

.1 See Section 00 15 45 - Safety Requirements. 

1.5 DELIVERY STORAGE AND DISPOSAL 

.1 See Section 00 10 00 – General Instructions 



NRC Section 23 05 23.01 
Project No. VALVES - BRONZE 
S-77 - 3894 Page 2 
 
Part 2 Products 

2.1 MATERIALS 

.1 Valves: 

.1 Except for specialty valves, to be single manufacturer. 

.2 All valves on steam and compressed air above at or above 15 psig shall have 
Canadian Registration Number (CRN#)  

.2 End Connections: 

.1 Connection into adjacent piping/tubing: 

.1 Steel pipe systems: Screwed ends to ANSI/ASME B1.20.1. 

.2 Copper tube systems: Solder ends to ANSI/ASME B16.18. 

.3 Lockshield Keys: 

.1 Where lockshield valves are specified, provide 2 keys of each size: malleable 
iron cadmium plated. 

.4 Gate Valves: 

.1 Requirements common to gate valves, unless specified otherwise: 

.1 Standard specification: MSS SP-80 Type 2, MSS SP-70. 

.2 Bonnet: union with hexagonal shoulders. 

.3 Connections: screwed with hexagonal shoulders. 

.4 Packing: non-asbestos. 

.5 Handwheel: non-ferrous. 

.6 Handwheel Nut: bronze to ASTM B62. 

.2 NPS 2 and under-screwed, rising stem, solid wedge disc, Class 150: 

.1 Body: with long disc guides, screwed bonnet. 

.2 Operator: Handwheel. 

.3 NPS 2 and under-soldered, rising stem, solid wedge disc, Class 150: 

.1 Body: with long disc guides, screwed bonnet. 

.2 Operator: Handwheel. 

.5 Globe Valves: 

.1 Requirements common to globe valves, unless specified otherwise: 

.1 Standard specification: MSS SP-80. 

.2 Bonnet: union with hexagonal shoulders. 

.3 Connections: screwed with hexagonal shoulders. 

.4 Stuffing box: threaded to bonnet with gland follower, packing nut, high 
grade non-asbestos packing. 

.5 Handwheel: non-ferrous. 

.6 Handwheel Nut: bronze to ASTM B62. 

.2 NPS 2 and under, plug disc, Class 150, screwed: 
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.1 Body and bonnet: union bonnet. 

.2 Inside screw and rising stem 

.3 Disc and seat ring: tapered plug type with disc stem ring. 

.4 Operator: Handwheel. 

.3 Angle glove valve, NPS 2 and under, Class 150, screwed: 

.1 Body and bonnet: screwed bonnet. 

.2 Cast bronze disc and seat: renewable rotating disc in slip-on easily 
removable disc holder having integral guides. 

.3 Operator: Handwheel 

.6 Swing Check Valves: 

.1 NPS 2 and under, Class 150, screwed 

.1 To MSS SP-80 and ANSI B1.20.1. 

.2 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex 
head. 

.3 Disc and seat: renewable rotating disc, two-piece hinge disc construction; 
seat: 

.2 NPS 2 and under, Class 150, soldered 

.1 To MSS SP-80 and ANSI B16.18. 

.2 Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex 
head. 

.3 Disc and seat: renewable rotating disc, two-piece hinge disc construction; 
seat: 

.7 Silent Check Valves: 

.1 NPS 2 and under, screwed ends: 

.1 Body: cast high tensile bronze to ASTM B62 with integral seat. 

.2 Minimum pressure rating: Class 150. 

.3 Connections: screwed ends to ANSI B1.20.1 and with hex. shoulders. 

.4 Disc and seat: renewable rotating disc. 

.5 Stainless steel spring, heavy duty. 

.6 Seat: regrindable. 

 

.8 Ball Valves: 

.1 NPS 2 and under, threaded ends: 

.1 Body and cap: cast high tensile bronze  

.2 Chrome plated brass ball, RPTFE seat. 

.3 Minimum pressure rating: 1000 kPa  saturated steam, 4130 kPa  WOG 



NRC Section 23 05 23.01 
Project No. VALVES - BRONZE 
S-77 - 3894 Page 4 
 

.4 Valves to be complete with minimal 31 mm stem extension for all 
insulated pipes, see section 21 07 19 THERMAL INSULATION FOR 
PIPING 

.5 Operator: steel lever handle with securely attached vinyl grip  

.6 Connections: Screwed ends to ANSI B1.20.1 and with hexagonal 
shoulders 

.2 NPS 2 and under, soldered ends: 

.1 Body and cap: cast high tensile bronze  

.2 Chrome plated brass ball, RPTFE seat. 

.3 Minimum pressure rating: 1000 kPa  saturated steam, 4130 kPa  WOG 

.4 Valves to be complete with minimal 31 mm stem extension for all 
insulated pipes, see section 21 07 19 THERMAL INSULATION FOR 
PIPING 

.5 Operator: steel lever handle with securely attached vinyl grip  

.6 All internals to be removed prior to soldering. 

.7 Connections: solder ends to ANSI. Soldered ends to ANSI B16.18, 
solder ends to ANSI. 

 

.9 Circuit Balancing Valves: 

.1 NPS 2 and under, screwed ends: 

.1 Y-pattern, bronze body c/w two brass metering ports, memory feature 
and capable of precise flow measurement, flow balancing and drip tight 
shut-off. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install rising stem valves in upright position with stem above horizontal. 

.2 Where soldered values are used contractor shall remove internal parts before soldering. 
Before soldering, installation shall be inspected by NRC. 

.3 Install valves with unions at each piece of equipment arranged to allow servicing, 
maintenance and equipment removal. 

.4 No valve shall be insulated until all pressure tests relating to valve are completed and 
approved by NRC.  

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Concrete housekeeping pads, hangers and supports for mechanical piping, 
ducting and equipment. 

1.2 REFERENCES 

.1 American National Standards Institute/American Society of Mechanical Engineers 
(ANSI/ASME) 

.1 ANSI/ASME B31.1 / B31.3 

.2 American Society for Testing and Materials International (ASTM) 

.1 ASTM A125, Specification for Steel Springs, Helical, Heat-Treated. 

.2 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 
Strength. 

.3 ASTM A563, Specification for Carbon and Alloy Steel Nuts. 

.3 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS) 

.1 MSS SP58, Pipe Hangers and Supports - Materials, Design and Manufacture. 

.2 ANSI/MSS SP69, Pipe Hangers and Supports - Selection and Application. 

.3 MSS SP89, Pipe Hangers and Supports - Fabrication and Installation Practices. 

1.3 SYSTEM DESCRIPTION 

.1 Design Requirements: 

.1 Construct pipe hanger and support to manufacturer's recommendations utilizing 
manufacturer's regular production components, parts and assemblies. 

.2 Base maximum load ratings on allowable stresses prescribed by MSS 
SP58.ASME B31.1  or B31.3 as indicated.   

.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat 
to building structure. 

.4 Design hangers and supports to support systems under conditions of operation, 
allow free expansion and contraction, prevent excessive stresses from being 
introduced into pipework or connected equipment. 

.5 Provide for vertical adjustments after erection and during commissioning. 
Amount of adjustment in accordance with MSS SP58. 

.2 Performance Requirements: 

.1 Design supports, platforms, catwalks, hangers, to withstand seismic where 
indicated. 
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1.4 SUBMITTALS 

.1 Submit shop drawings and product data for following items: 

.1 Bases, hangers and supports. 

.2 Connections to equipment and structure. 

.3 Structural assemblies. 

.4 Installation instructions 

.2 Closeout Submittals: 

.1 Provide maintenance data for incorporation into manual. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal: 

.1 The contractor is responsibility to coordinate and dispose of all waste material to 
local provincial and municipality requirements. 

.2 It is the full responsibility of the contractor to insure that all construction material, 
equipment, tools, etc. are stored and used in a safe and reasonable manor as per good 
industry standards.  

.3 The contractor is responsible for all damaged and stolen material, tools or equipment on 
site. 

.4 The contractor is responsible for the delivery of all material, tools or equipment. 

Part 2 Products 

2.1 GENERAL 

.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS 
SP58. 

.2 Use components for intended design purpose only. Do not use for rigging or erection 
purposes. 

2.2 PIPE HANGERS 

.1 Finishes: 

.1 Pipe hangers and supports: galvanized-exterior and painted with zinc-rich paint –
interior after manufacture. 

.2 Use hot dipped galvanizing process. 

.3 Ensure steel hangers in contact with copper piping are copper plated or epoxy 
coated. 

.2 Upper attachment structural: suspension from lower flange of I-Beam: 
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.1 Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup 
point setscrew, locknut and carbon steel retaining clip. 
.1 Rod: 9 mm UL listed 

.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye 
rod, jaws and extension with carbon steel retaining clip, tie rod, nuts and 
washers, UL listed to MSS-SP58 and  MSS-SP69. 

.3 Upper attachment structural: suspension from upper flange of I-Beam: 

.1 Cold piping NPS 2 maximum: ductile iron top-of-beam C-clamp with hardened 
steel cup point setscrew, locknut and carbon steel retaining clip, UL listed to 
MSS SP69. 

.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam 
jaw-clamp with hooked rod, spring washer, plain washer and nut UL listed. 

.4 Upper attachment to concrete: 

.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with 
weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod 
diameter. 

.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed to 
MSS SP69. 

.5 Hanger rods: threaded rod material to MSS SP58: 

.1 Ensure that hanger rods are subject to tensile loading only. 

.2 Provide linkages where lateral or axial movement of pipework is anticipated 
.Pipe attachments: material to MSS SP58: 

.4 Attachments for steel piping: carbon steel galvanized. 

.5 Attachments for copper piping: copper plated black steel. 

.6 Use insulation shields for hot pipework. 

.7 Oversize pipe hangers and supports. 

.6 Adjustable clevis: material to MSS SP69 UL listed, clevis bolt with nipple spacer and 
vertical adjustment nuts above and below clevis. 

.1 Ensure "U" has hole in bottom for rivetting to insulation shields 

.7 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69. 

.8 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563. 

.1 Finishes for steel pipework: galvanized. 

.2 Finishes for copper, glass, brass or aluminum pipework: black with formed 
portion plastic coated or epoxy coated. 

.9 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.Shop and 
field-fabricated assemblies. 

.1 Trapeze hanger assemblies: MSS SP-89. 

.2 Steel brackets: MSS SP-89. 
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.3 Sway braces for seismic restraint systems: to MSS SP-89. 

2.3 RISER CLAMPS 

.1 Steel or cast iron pipe: galvanized steel to MSS SP58, type 42, UL listed. 

.2 Copper pipe: carbon steel copper plated to MSS SP58, type 42. 

.3 Bolts: to ASTM A307. 

.4 Nuts: to ASTM A563. 

2.4 INSULATION PROTECTION SHIELDS 

.1 Insulated cold piping: 

.1 64 kg/m3 density insulation plus insulation protection shield to: MSS SP69, 
galvanized sheet carbon steel. Length designed for maximum 3 m span. 

.2 Insulated hot piping: 

.1 Curved plate 300 mm long, with edges turned up, welded-in centre plate for pipe 
sizes NPS 12 and over, carbon steel to comply with MSS SP69. 

2.5 CONSTANT SUPPORT SPRING HANGERS 

.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5% 
spring rate tolerance, tested for free height, spring rate, loaded height and provided with 
Certified Mill Test Report (CMTR). 

.2 Load adjustability: 10 % minimum adjustability each side of calibrated load. Adjustment 
without special tools. Adjustments not to affect travel capabilities. 

.3 Provide upper and lower factory set travel stops. 

.4 Provide load adjustment scale for field adjustments. 

.5 Total travel to be actual travel + 20%. Difference between total travel and actual travel 25 
mm minimum. 

.6 Individually calibrated scales on each side of support calibrated prior to shipment, 
complete with calibration record. 

2.6 VARIABLE SUPPORT SPRING HANGERS 

.1 Vertical movement: 13 mm minimum, 50 mm maximum, use single spring 
pre-compressed variable spring hangers. 

.2 Vertical movement greater than 50 mm: use double spring pre-compressed variable 
spring hanger with 2 springs in series in single casing. 
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.3 Variable spring hanger complete with factory calibrated travel stops. Provide certificate 
of calibration for each hanger. 

.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5 
% spring rate tolerance, tested for free height, spring rate, loaded height and provided 
with CMTR. 

2.7 EQUIPMENT SUPPORTS 

.1 Fabricate equipment supports not provided by equipment manufacturer from structural 
grade steel meeting requirements of Section 05 12 23 - Structural Steel for Buildings. 
Submit calculations with shop drawings. 

2.8 EQUIPMENT ANCHOR BOLTS AND TEMPLATES 

.1 Provide templates to ensure accurate location of anchor bolts. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install in accordance with: 

.1 Manufacturer's instructions and recommendations. 

.2 Vibration Control Devices: 

.1 Install on piping systems at pumps, boilers, chillers, cooling towers, and as 
indicated. 

.3 Clamps on riser piping: 

.1 Support independent of connected horizontal pipework using riser clamps and 
riser clamp lugs welded to riser. 

.2 Bolt-tightening torques to industry standards. 

.3 Steel pipes: install below coupling or shear lugs welded to pipe. 

.4 Cast iron pipes: install below joint. 

.4 Clevis plates: 

.1 Attach to concrete with 4 minimum concrete inserts, one at each corner. 

.5 Provide supplementary structural steelwork where structural bearings do not exist or 
where concrete inserts are not in correct locations. 
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.6 Use approved constant support type hangers where: 

.1 vertical movement of pipework is 13 mm or more, 

.2 transfer of load to adjacent hangers or connected equipment is not permitted. 

.7 Use variable support spring hangers where: 

.1 transfer of load to adjacent piping or to connected equipment is not critical. 

.2 variation in supporting effect does not exceed 25 % of total load. 

3.3 HANGER SPACING 

.1 Plumbing piping:  to Canadian Plumbing Code or authority having jurisdiction. 

.2 Fire protection: to applicable fire code. 

.3 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m. 

.4 Copper piping: up to NPS 1/2: every 1.5 m. 

.5 Flexible joint roll groove pipe: in accordance with table below, but not less than one 
hanger at joints. 

.6 Within 300 mm of each elbow. 

.7 Pipework greater than NPS 12: to MSS SP69. 

.8 Hydronic, steam, steam condensate, compressed air,  rigid, and flexible joint roll groove 
pipe: in accordance with table below, but not less than one hanger at joints. 
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3.4 HANGER INSTALLATION 

.1 Install hanger so that rod is vertical under operating conditions. 

.2 Adjust hangers to equalize load. 

.3 Support from structural members. Where structural bearing does not exist or inserts are 
not in suitable locations, provide supplementary structural steel members. 

3.5 HORIZONTAL MOVEMENT 

.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to 
hot position not to exceed 4 degrees from vertical. 

.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so 
that rod hanger is vertical in the hot position. 

3.6 FINAL ADJUSTMENT 

.1 Adjust hangers and supports: 
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.1 Ensure that rod is vertical under operating conditions. 

.2 Equalize loads. 

.2 Adjustable clevis: 

.1 Tighten hanger load nut securely to ensure proper hanger performance. 

.2 Tighten upper nut after adjustment. 

.3 C-clamps: 

.1 Follow manufacturer's recommended written instructions and torque values when 
tightening C-clamps to bottom flange of beam. 

.4 Beam clamps: 

.1 Hammer jaw firmly against underside of beam. 

3.7 FIELD QUALITY CONTROL (as required) 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1  [___]. 

 

1.2 REFERENCES 

.1 American Society of Mechanical Engineers (ASME) 

.1 ASME, Boiler and Pressure Vessel Code. 

.2 ASTM International Inc. 

.1 ASTM A47/A47M, Standard  Specification for Ferritic Malleable Iron Castings. 

.2 ASTM A278/A278M, Standard  Specification for Gray Iron Castings for 
Pressure-Containing Parts for Temperatures up to 650 degrees F (350 degrees C). 

.3 ASTM A516/A516M, Standard Specification for Pressure Vessel Plates, Carbon 
Steel, for Moderate - and Lower - Temperature Service. 

.4 ASTM A536], Standard Specification for Ductile Iron Castings. 

.5 ASTM B62, Standard Specification for Composition Bronze or Ounce Metal 
Castings. 

.3 Canadian Standards Association (CSA International) 

.1 CSA B51], Boiler, Pressure Vessel, and Pressure Piping Code. 

.2 CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code, Supplement #1. 

 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Contractor shall submit detailed shop drawings for all valves for NRC review. 

.2 Shop drawings shall include but not limited to the following: 

.1 Fitting type 

.2 Material for valve body and internals 

.3 ASME Class  

.3 Equipment shall not be purchased until shop drawings have been approved by NRC. 

 

1.4 CLOSEOUT SUBMITTALS 

.1 See Section 00 10 00 – General Instructions 

 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 See Section 00 10 00 – General Instructions 
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Part 2 Products 

2.1 SUSTAINABLE REQUIREMENTS 

.1 See Section 00 10 00 – General Instructions 

 

2.2 IN-LINE FILTER 

.1 Stainless steel 304 sump and brass head, 1/4" NPT drain, spring-loaded seal plate to 
accept cartridges of varying length.  

.2 Easier assembly of sump into head by raising the cartridge an inch for easy mating with 
centering post. 20" length nominally sized cartridges,  

.3 Operating pressure: 150 psi 40°-300° F, 1 inlet/outlet, 3/4” NPT connection. c/w 4 – 20 
micron String Wound Polypropylene Sediment Filter Cartridges per each filter housing.  

.4 Provide filter at inlet to all By-pass feeders and as indicated on drawings. 

2.3 PIPE ESCUTCHEON 

.1 Chrome plated brass solid type with set screws.  

.2 Outside diameter shall cover opening or sleeve 

 

2.4 AUTOMATIC AIR VENT 

.1 NPS 1/2 pipe size: cast brass body, 150 psig working pressure at 270 deg F, viton seal, 
stainless steel linkage, brass spring, screwed connection. 

.2 To be installed at all high points of system and where indicated. 

.3 Provide isolation valve to all each vent, See Section 23 05 23.01 Valves Bronze 

 

2.5 AUTOMATIC FLUID GLYCOL FULL TANK 

.1 Minimum Tank capacity: 50 us gal storage/mixing tank with cover 

.2 Pump suction hose with inlet strainer 

.3 Pressure pump with thermal cut-out 

.4 Integral pressure switch, check valve, cord and plug; pre-charged accumulator tank with 
EPDM diaphragm.  

.5 Manual diverter valve for purging air and agitating contents of storage tank. 

.6 Pressure regulating valve adjustable (5 – 55 psig) complete with pressure gauge; integral 
replaceable strainer; built-in check valve; union connection; ½” x 36” long flexible 
connection hose with check valve; low level pump cut-out. 

.7 Pressure pump shall be capable of running dry without damage.  

.8 Power supply 115/60/1 0.7 A.  

.9 Unit shall be completely pre-assembled and certified by a recognized testing agency to 
CSA standard C22.2 No 68. 

 



NRC Section 23 21 14 
Project No. HYDRONIC SPECIALTIES 
S-77 - 3894 Page 3 
 
2.7 PIPE LINE STRAINER 

.1 NPS 2 and under 

.1 Body: Bronze , ASTM B 62 

.2 Strainer: stainless steel type 304 

.3 Screen perforation: 1/16” 

.4 Removable cap c/w removable threaded cap for blow off connection  

.5 Connection: screwed  
 

2.8 PRESSURE RELIEF VALVE 

.1 Bronze body construction with 3/4” NPT threaded male inlet and 3/4” NPT threaded 
female (drain) outlet connections, stainless steel spring, and test lever. ANSI Z21.22 
approved, ASME rate, and design certified and listed by CSA. Pressure Range: 75 to 
150psi, Standard Pressure Settings: 75, 100, 125, and 150psi.  

.2 Provide pressure relief valves on all pump discharge headers and as indicated on 
drawings. Exact location to be coordinated on site with NRC.  

.3 Discharge to be piped to nearest drain. All discharge piping to be insulated unless 
otherwise stated. 

 

2.9 ACCESS DOORS 
.1 General : 14 GA. (1.7mm) steel, rust resistant, continuous concealed hinge, with positive 

and self-opening screwdriver operated lock. Doors in tile walls shall be stainless steel and 
shall suit tile pattern.  All other panels shall be prime painted steel. Unless otherwise 
stated all panel to be 16”x16”.  

.1 Fire rated: for walls and ceiling UL/ULC 1-1/2 hour 'B' label with maximum temperature rise 
of 250 degrees after 30 minutes.  Door with 2" (50mm) insulation, steel, 20 GA. (1mm) with 
16 GA. (1.6mm) frame, concealed hinge, self latching ring pull and grey baked enamel 
finish. See as required. 

2.10 PIPE ESCUTCHEON 

.1 Chrome plated brass solid type with set screws  

.2 Outside diameter shall cover opening or sleeve. 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

 

3.2 GENERAL 

.1 Run drain lines [and blow off connections] to terminate above nearest drain. 

.2 Maintain adequate clearance to permit service and maintenance. 
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.3 Should deviations beyond allowable clearances arise, request and follow NRC directive. 

.4 Check shop drawings for conformance of tappings for ancillaries and for equipment 
operating weights. 

3.3 INSTALLATION OF PIPE ESCUTCHEON 

.1 On pipes passing through walls, partitions, floors and ceilings in finished areas.  

.2 Install the plates so that they are tight against the building surface concerned, and ensure 
that the plates completely cover pipe sleeves and/or openings. 

.3 Where sleeve extends above finished floor, escutcheons or plates shall cover sleeve 
extension  

3.4 ACCESS DOORS 

.1 Supply access doors to give access to all valves, cleanouts, strainers, duct access doors, 
and other similar mechanical work which may need maintenance or repair but which is 
concealed in inaccessible construction, except as otherwise specified herein or on the 
drawings.   

.2 Locate access doors in walls and partitions to the Engineer's approval, and arrange 
mechanical work to suit.   

.3  Group piping and ductwork to ensure the minimum number of access doors is required. 
Access doors will be installed by the trades responsible for the particular type of 
construction in which the doors are required.   

.4 Access doors shall be, wherever possible, of a standard size for all applications. Confirm 
exact dimensions prior to ordering.   

 

3.5 STRAINERS 

.1 Provide strainers in piping where shown on the drawings and where specified herein.  

.2 Equip strainers 50mm (2") diameter and larger with valved blowdown piping. 

.3 Terminate blowdown piping over the nearest funnel and floor drain unless otherwise 
noted.  

.4 Locate strainers so they are easily accessible for service. 

.5 Install ahead of each automatic control valve and radiation and as indicated on drawing.  

.6 Install ahead of each pump. 

3.6 STRAINERS 

.1 Provide strainers in piping where shown on the drawings and where specified herein.  
 

.2 Equip strainers 50mm (2") diameter and larger with valved blowdown piping. 
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.3 Terminate blowdown piping over the nearest funnel and floor drain unless otherwise 
noted.  

.4 Locate strainers so they are easily accessible for service. 

3.7 AIR VENTS 

.1 Install at high points of systems and where indicated on drawing. 

.2 Install ball valve on automatic air vent inlet.  

 

3.8 EXPANSION TANKS 

.1 Adjust expansion tank pressure as indicated on site by NRC to suit design criteria. 

 

3.9 PRESSURE SAFETY RELIEF VALVES 

.1 Install at discharge of pump or as indicated on drawing. Exact location to be coordinated 
on site with NRC. 

.2 Run discharge pipe to terminate above nearest drain. Exact routing to be coordinated and 
approved on site by NRC. 

 

3.10 PERFORMANCE VERIFICATION 

.1 See Section 00 10 00 – General Instructions   

 

3.11 CLEANING 

.1 See Section 00 10 00 – General Instructions 

 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for copper tubing and fittings for refrigerant. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 23 05 01 - Installation of Pipework 

.4 Section 23 05 23.01 – Valves- Bronze 

1.2 REFERENCES 

.1 American Society of Mechanical Engineers (ASME) 

.1 ASME B16.22, Wrought Copper and Copper Alloy Solder - Joint Pressure 
Fittings. 

.2 ASME B16.24, Cast Copper Pipe Flanges and Flanged Fittings: Class 150.  

.3 ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes. 

.2 American Society for Testing and Materials International (ASTM) 

.1 ASTM A307-[04], Standard Specification for Carbon Steel Bolts and Studs, 
60,000 PSI Tensile Strength. 

.2 ASTM B280-[03], Standard Specification for Seamless Copper Tube for Air 
Conditioning and Refrigeration Field Service. 

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

.1 Material Safety Data Sheets (MSDS). 

1.3 SUBMITTALS 

.1 Submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet for 
piping, fittings and equipment. 

.3 Test Reports: submit certified test reports from approved independent testing laboratories 
indicating compliance with specifications for specified performance characteristics and 
physical properties. 

.4 Certificates: submit certificates signed by manufacturer certifying that materials comply 
with specified performance characteristics and physical properties. 

.5 Instructions: submit manufacturer's installation instructions. 
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1.4 QUALITY ASSURANCE 

.1 Pre-Installation Meeting: 

.1 Convene pre-installation meeting one week prior to beginning work. All work 
and scheduling to be coordinated and approved by NRC. 
.1 Verify project requirements. 
.2 Review installation conditions. 
.3 Co-ordination with other building subtrades. 
.4 Review  installation instructions and warranty requirements. 

.2 Health and Safety: 

.1 Comply with all provincial construction occupational health and safety 
requirements. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 The contractor is responsibility to coordinate and dispose of all waste material 
and unused material to local provincial and municipality requirements. 

.2 It is the full responsibility of the contractor to insure that all construction material, 
equipment, tools, etc. are stored and used in a safe and reasonable manor as per good 
industry standards.  

.3 The contractor is responsible for all damaged and stolen material, tools or equipment on 
site. 

.4 The contractor is responsible for all delivery of material, tools or equipment. 

Part 2 Products 

2.1 TUBING  

.1 -40 to 60 OC , up to 827 kPa  

.2 Above grade :  Annealed copper, less then 2 NPS: to ASTM B88, Type L 

.3 Below grade : Annealed copper less then 2 NPS to ASTM B88, Type K  

.4 Piping construction to ASME B31.1. 

2.2 FITTINGS 

.1 Service: design pressure 827 kPa  and temperature 60 OC . 

.2 Brazed: 

.1 Fittings: wrought copper to ASME B16.22. 

.2 Joints: silver solder. 

.3 Flanged: 
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.1 Bronze or brass, to ASME B16.24, Class 150. 

.2 Gaskets: suitable for service. 

.3 Bolts, nuts and washers: to ASTM A307, heavy series. 

.4 Flared: 

.1 Bronze or brass, for refrigeration, to ASME B16.26. 

2.3 PIPE SLEEVES 

.1 Hard copper or steel, sized to provide 6 mm clearance around between sleeve and 
uninsulated pipe or between sleeve and insulation. 

2.4 BALL VALVES 

.1 NPS 2 and under, screwed: 

.1 Threaded, 2-Piece, Std. Port, Bronze Ball Valve, 600 CWP, lockable see Section 
23 05 23.01 - Valves - Bronze 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 VALVES: 
.1 Install where indicated on drawing and in specifications 
.2 Install at all low points when piping is tested with water. 
.3 Install as per manufacturer’s recommendations.  

3.3 BRAZING PROCEDURES 

.1 Bleed inert gas (nitrogen) into pipe during brazing. 

.2 Valves are not to be brazed. 

.3 Do not apply heat near expansion valve and bulb. 

3.4 PIPING INSTALLATION 

.1 General: 

.1 Soft annealed copper tubing: bend without crimping or constriction 

.2 Hard drawn copper tubing: do not bend. Minimize use of fittings. 

.3 Contractor shall provide test ports for pressure testing as required.  

3.5 PRESSURE AND LEAK TESTING 

.1 Close valves and other equipment not designed for test pressures. 
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.2 Certification and qualifications requirements:  

.1 Certificate of authorization from Technical Standard and Safety Association of 
Ontario (TSSA) to undertake work on process piping B31.1.  

2. Provide mill test report for all piping. 

3. The contractor is responsible to organize and arrange for all license and welding 
procedure and welders qualification verification by TSSA inspector.  This shall also 
include TSSA inspector visits for inspections and to witness testing and non-destructive 
examination and visit fees required by TSSA.  

4. Contractor shall bare all costs associated with any modification necessary to meet the 
requirements of TSSA. 

5. Contractor shall be responsible for provision of all labour and material necessary to blank 
off tested section, and remove items which cannot sustain test pressure. All test 
procedures to be by ASME 31.1.  

6. After hydrostatic test at a minimum pressure of 1.2 times design pressure for 30 minutes, 
contractor shall ensure that all new piping sections are thoroughly dried off and cleaned 
from any debris before being put in service. 

7. Contractor may perform a pneumatic test at a minimum pressure of 1.2 times design 
pressure for 30 minutes instead of hydrostatic pending NRC approval.   

8. NRC shall be given a minimum of 48 hour notice of all tests.  

9. Contractor shall provide records of the tests, data on instrumentation used and calibration 
of gauges shall be made available to NRC. Range on pressure gauge used for testing shall 
 not exceed 1.25 times test pressure. 

10. All piping components provided must have a valid Canadian Registration Number (CRN) 
recognized by the TSSA.  All CRN(s) to be supplied and approved by NRC prior to 
installation. Contractor shall coordinate with the TSSA inspector time of brazing. TSSA 
inspector shall be able to wittiness and inspected the brazed fitting and piping fit-up. 

3.6 CLEANING 

.1 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for copper tubing and fittings for refrigerant. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 23 05 01 - Installation of Pipework. 

.4 Section 23 05 23.01 -  Valves- Bronze 

1.2 REFERENCES 

.1 American Society of Mechanical Engineers (ASME) 

.1 ASME B16.22, Wrought Copper and Copper Alloy Solder - Joint Pressure 
Fittings. 

.2 ASME B16.24, Cast Copper Pipe Flanges and Flanged Fittings: Class 150.  

.3 ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes. 

.2 American Society for Testing and Materials International (ASTM) 

.1 ASTM A307-[04], Standard Specification for Carbon Steel Bolts and Studs, 
60,000 PSI Tensile Strength. 

.2 ASTM B280-[03], Standard Specification for Seamless Copper Tube for Air 
Conditioning and Refrigeration Field Service. 

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

.1 Material Safety Data Sheets (MSDS). 

1.3 SUBMITTALS 

.1 Submittals in accordance with Section 00 10 00 – General Instructions 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet for 
piping, fittings and equipment. 

.3 Test Reports: submit certified test reports from approved independent testing laboratories 
indicating compliance with specifications for specified performance characteristics and 
physical properties. 

.4 Certificates: submit certificates signed by manufacturer certifying that materials comply 
with specified performance characteristics and physical properties. 

.5 Instructions: submit manufacturer's installation instructions. 
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1.4 QUALITY ASSURANCE 

.1 Pre-Installation Meeting: 

.1 Convene pre-installation meeting one week prior to beginning work. All work 
and scheduling to be coordinated and approved by NRC. 
.1 Verify project requirements. 
.2 Review installation conditions. 
.3 Co-ordination with other building subtrades. 
.4 Review installation instructions and warranty requirements. 

.2 Health and Safety: 

.1 Comply with all provincial construction occupational health and safety 
requirements. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 The contractor is responsibility to coordinate and dispose of all waste material 
and unused material to local provincial and municipality requirements. 

.2 It is the full responsibility of the contractor to insure that all construction material, 
equipment, tools, etc. are stored and used in a safe and reasonable manor as per good 
industry standards.  

.3 The contractor is responsible for all damaged and stolen material, tools or equipment on 
site. 

.4 The contractor is responsible for all delivery of material, tools or equipment. 

Part 2 Products 

2.1 TUBING  

.1 -40 to 60 OC , up to 1035 kPa  

.2 Copper tubing: ASTM B88 Drawn, Type L 

2.2 FITTINGS 

.1 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.  

.3 Cast bronze threaded fittings, Class 150: to ANSI/ASME B16.15. 

.4 Cast copper, solder type: to ANSI/ASME B16.18. 

.5 Bronze pipe flanges and flanged fittings, Class 150 to ANSI/ASME B16.24. 

2.3 SOLDERED AND BRAZED JOINTS  

.1 Soldered 
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.1 Solder: Alloy Sb5 95-5 Tin-Antimony Solder. Teflon tape: for threaded joints 
Dielectric connections between dissimilar metals: dielectric fitting, complete with 
thermoplastic liner  

.2 Brazed 

.1 Fittings: wrought copper to ASME B16.22. 

.2 Joints: silver solder, 15% Ag-80% Cu-5%P or copper - phosphorous 95% 
Cu-5%P and non-corrosive flux. 
 

2.4 PIPE SLEEVES 

.1 Hard copper or steel, sized to provide 6 mm clearance around between sleeve and 
uninsulated pipe or between sleeve and insulation. 

2.5 BRONZE BALL VALVES 
.1 Threaded, 2-Piece, Full Port, PTFE Seats/Packing - MSS-SP-110-[latest],  

.1 Body and cap: cast high tensile bronze to ASTM B62. 

.2 Pressure rating: 4,137 WOG and 1,034 kPa steam. 

.3 Connections: Screwed ends to ANSI B1.20.1 and with hexagonal 
shoulders 

.4 Stem: tamperproof ball drive. 

.5 Stem packing nut: external to body. 

.6 Ball and seat: replaceable stainless steel/hard chrome solid ball and 
teflon seats. 

.7 Stem seal: PTFE with external packing nut. 

.8 Standard : MSS-SP-110-[latest] Ball Valves, Threaded, Socket-Welding, 
Solder Joint, Grooved and Flared Ends. 

.9 Operator: removable lever handle.-LOCKING LEVER. 
 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 VALVES: 
.1 Install where indicated on drawing and in specifications 
.2 Install at all low points when piping is tested with water. 
.3 Install as per manufacturer’s recommendations.  

3.3 BRAZING PROCEDURES 

.1 Bleed inert gas (nitrogen) into pipe during brazing. 
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.2 Valves are not to be brazed. 

.3 Do not apply heat near expansion valve and bulb. 

.4 Remove valve internal parts, solenoid valve coils, sight glass. 

3.4 PIPING INSTALLATION 

.1 General: 

.1 Hard drawn copper tubing: do not bend. Minimize use of fittings. 

.2 Contractor shall provide test ports for pressure testing as required.  

3.5 PRESSURE AND LEAK TESTING 

.1 Close valves and other equipment not designed for test pressures. 

2. Provide mill test report for all piping. 

3. The contractor is responsible to organize and arrange for all license and welding 
procedure and welders qualification verification. 

5. Contractor shall be responsible for provision of all labour and material necessary to blank 
off tested section, and remove items which cannot sustain test pressure. All test 
procedures to be by ASME 31.1.  

6. After hydrostatic test at a minimum pressure of 1.5 times design pressure for 30 minutes, 
contractor shall ensure that all new piping sections are thoroughly dried off and cleaned 
from any debris before being put in service. 

7. Contractor may perform a pneumatic test at a minimum pressure of 1.2 times design 
pressure for 30 minutes instead of hydrostatic pending NRC approval.   

8. NRC shall be given a minimum of 48 hour notice of all tests.  

9. Contractor shall provide records of the tests, data on instrumentation used and calibration 
of gauges shall be made available to NRC. Range on pressure gauge used for testing shall 
 not exceed 1.25 times test pressure. 

10. All piping components provided must have a valid Canadian Registration Number (CRN) 
recognized by the TSSA.  All CRN(s) to be supplied and approved by NRC prior to 
installation. 

3.6 CLEANING 

.1 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 
.1 Section Includes: 

.1 Materials and installation for duct accessories including flexible 
connections, access doors, vanes and collars. 

.2 Related Sections: 
.1 Section 00 10 00 – General Instructions. 
.2 Section 00 15 45 – General Safety Section and Fire Instructions 

1.2 REFERENCES 
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS). 

.1 Material Safety Data Sheets (MSDS). 
.2 Sheet Metal and Air Conditioning Contractors' National Association 

(SMACNA). 
.1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 

95. 

1.3 SUBMITTALS 
.1 Submittals in accordance with Section 00 10 00 – General Instructions. 
.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and data 
sheet. Indicate the following: 
.1 Flexible connections. 
.2 Flexible ductwork. 
.3 Fire dampers. 
.4 Balancing dampers. 
.5 Back draft dampers. 
.6 Duct access doors. 
.7 Turning vanes. 
.8 Instrument test ports. 

.3 Test Reports: submit certified test reports from approved independent testing 
laboratories indicating compliance with specifications for specified performance 
characteristics and physical properties. 
.1 Certification of ratings: catalogue or published ratings to be those 

obtained from tests carried out by manufacturer or independent testing 
agency signifying adherence to codes and standards. 

.4 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.5 Instructions: submit manufacturer's installation instructions. 

.6 Manufacturer's Field Reports: manufacturer's field reports specified. 

.7 Closeout submittals: submit maintenance and engineering data for incorporation 
into manual specified in Section 00 10 00 – General Instructions. 
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1.4 QUALITY ASSURANCE 

.1 Pre-Installation Meetings: 
.1 Convene pre-installation meeting one week prior to beginning work of 

this Section. 
.1 Verify project requirements. 
.2 Review installation conditions. 
.3 Co-ordination with other building sub-trades. 
.4 Review manufacturer's installation instructions and warranty 

requirements. 
.2 Health and Safety: 

.1 Do construction occupational health and safety in accordance with 
Section 00 15 45 - General Safety Section and Fire Instructions. 

1.5 DELIVERY, STORAGE AND HANDLING 
.1 Waste Management and Disposal: 

.1 The contractor is responsibility to coordinate and dispose of all waste 
material to local provincial and municipality requirements. Refer to 
section 00 10 00 – General Instructions. 

.2 It is the full responsibility of the contractor to insure that all construction 
material, equipment, tools, etc. are stored and used in a safe and reasonable 
manor as per good industry standards.  

.3 The contractor is responsible for all damaged and stolen material, tools or 
equipment on site. 

.4 The contractor is responsible for all delivery of material, tools or equipment 

Part 2 Products 

2.1 GENERAL 
.1 Manufacture in accordance with SMACNA - HVAC Duct Construction 

Standards. 

2.2 STEEL DUCTWORK 
.1 Prime quality galvanized sheet steel with metal gauges in accordance with 

SMACNA standards to suit the duct configuration and classification. 

2.3 FLEXIBLE DUCTWORK – INSULATED 
.1 Flexmaster Triple Lock Type V U.L.C. listed      flexible ductwork c/w a core of 

standard triple lock metal flexible ducting, factory supplied glass or mineral wool 
insulating blanket and an outer jacket of flexible PVC sheet. 

.2 Acceptable manufacturers are Flexmaster Ltd., Trans Continental Equipment 
Ltd., "Al-U-Flex", and Alpha Sheet Metal Co. 

2.4 FLEXIBLE CONNECTIONS 
.1 Frame: galvanized sheet metal frame with fabric clenched by means of double 

locked seams. 
.2 Material: 
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.1 Fire resistant, self extinguishing, neoprene coated glass fabric, airtight 
and moisture proof material, temperature rated at minus 40 degrees C to 
plus 90 degrees C, density of 1.3 kg/m2. 

.3 Acceptable manufacturers are Duro-Dyne Ltd., "Durolon" as above, Ventfabrics 
"Ventglas" and Elgen Engineering Ltd. "Neoprene".  

2.5 ROUND TO RECTANGULAR DUCT CONNECTIONS 
.1 Nailor-Hart Industries Inc. "Spin-In" galvanized steel round to rectangular duct 

take-off      connection collars, Model #1801 where dampers are not required, 
Model #1802 with integral damper where dampers are required. 

.2 Acceptable manufacturers are Nailor-Hart Industries Inc., Controlled Air 
Manufacturing and Flexmaster Canada Ltd. 

2.6 SPIN-IN COLLARS 
.1 Conical galvanized sheet metal spin-in collars with lockable butterfly damper. 
.2 Sheet metal thickness to co-responding round duct standards. 

2.7 BALANCING DAMPERS 
.1 Nailor-Hart Industries Inc. opposed blade galvanized steel control damper, 

Model No. 1020 for rectangular ductwork, Model No. 1021 for round ductwork, 
each complete with No. 16 U.S.S. gauge frame, No. 18 U.S.S. gauge blades, 
nylon blade shaft bearings, linkage shaft extension, and a suitable and secure 
damper operator with locking device and visual indication of damper position 
from the duct exterior. 

.2 Acceptable manufacturers are Nailor-Hart Industries Inc., Controlled Air 
Manufacturing Ltd., Ruskin Ltd., and Air Specialties Manufacturing Ltd. 

2.8 BACK DRAFT DAMPERS 
.1 Nailor-Hart Industries Inc. 1300 Series      gravity type dampers each complete 

with a galvanized steel frame, aluminum damper blades with felt edges, and 
lifetime lubricated bearings. 

.2 Acceptable manufacturers are Nailor-Hart Industries Inc., Controlled Air 
Manufacturing Ltd., Ruskin Ltd., and Air Specialties Manufacturing Ltd. 

2.9 DUCT ACCESS DOORS 
.1 General: 

.1 Non-insulated sandwich construction of same material as duct, one sheet 
metal thickness heavier, minimum 0.7 mm thick (No. 24 gauge) 
complete with sheet metal angle frame.  
 

.2 Insulated sandwich construction of same material as duct, one sheet 
metal thickness heavier, minimum 0.7 mm thick No. 24 gauge) complete 
with sheet metal angle frame and 25mm (1") thick rigid glass fibre 
insulation. 

.2 Gaskets: neoprene or foam rubber. 
 

.3 Hardware: 
.1 Up to 300 x 300 mm (12" x 12"): 2 sash locks.  
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.2 301 to 450 mm (12" x 18"): 4 sash locks [complete with safety chain]. 

.3 451 to 1000 mm (18" x 40"): piano hinge and minimum 2 sash locks  
[complete with safety chain].  

.4 Doors over 1000 mm (40"): piano hinge and 2 handles operable from 
both sides. 

.5  [[300 x 300] mm glass viewing panels]. 

2.10 ACOUSTIC DUCT LINER 
.1 General: 

.1 Fibrous glass duct liner 25 mm (1") thick: air side coated with black 
neoprene.  

.2 Flame spread rating shall not exceed 25. Smoke development rating shall 
not exceed 50.  

.3 Fibrous glass rigid board for rectangular surfaces, fibrous glass blanket 
for round surfaces. 

.2 Fasteners: 
.1 Duro-Dyne clip pins for installation through the insulation, length to suit 

the insulation thickness.  
.3 Acceptable manufacturers of acoustic duct liner are Fiberglass Canada Ltd., 

Manville Canada Inc. and Atlas Asbestos Co. Ltd. 

2.11 GRILLES, REGISTERS & DIFFUSERS 
.1 Grilles, registers and diffusers of the type,      size and arrangement as specified 

on the drawings. 
.2 Grilles, registers and diffusers shall be product of one manufacturer.  
.3 Catalogued or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency 
signifying adherence to codes and standards. 

.4 Acceptable manufacturers are E.H. Price Ltd., Titus Ltd., Air Vector Ltd., Nailor 
Industries Inc., Krueger Manufacturing Co. and Carnes. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 
.1 Compliance: comply with manufacturer's written recommendations or 

specifications, including product technical bulletins, handling, storage and 
installation instructions, and data sheet. 

3.2 INSTALLATION 

.1 DUCT, DAMPER & SIMILAR FORMED OPENINGS 

.1 Duct openings, air inlet and outlet openings, fire damper openings, etc. will be 
provided in poured concrete work, masonry, drywall surfaces, etc., by the trade 
responsible for the particular construction in which the opening is required. 

.2 Ensure that openings for fire dampers to 350 mm (14") high are sized to suit the 
damper arrangement with folding blade out of the air stream. 

.2 FABRICATION & INSTALLATION OF STEEL DUCTWORK 
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.1 Provide all required steel ductwork. Unless otherwise noted, all ductwork shall 
be constructed of galvanized steel. 

.2 Unless specifically noted otherwise, all duct, bends, elbows, transformations, 
branch fittings, etc. shall be fabricated, sealed and installed in accordance with 
the 1" water gauge (0.25 kPa) pressure class of the latest edition of SMACNA 
Hvac Duct Construction Standards, except for duct upstream of VAV boxes, 
which shall comply with the requirements of the 2" water gauge (0.50 kPa) 
pressure class. 

.3 Install automatic control dampers and similar duct mounted control components 
supplied as part of the work specified in Section  (        ). 

.3 FLEXIBLE DUCTWORK 

.1 Install flexible ductwork where indicated. 

.2 At connections between sheet metal ducts and flexible ducts, provide galvanized 
steel round to rectangular duct connections as specified hereinbefore.   

.3 Install flexible ducts as straight as possible, secure at each end with steel gear 
type clamps, and seal joints. Where bends are required, they shall be long radius.  

.4 Maximum length of flexible duct to be 3m (10'). 

.4 FLEXIBLE CONNECTIONS 

.1 Provide flexible connection in following locations: 
.1 Inlets and outlets to supply air units and fans. 
.2 Inlets and outlets of exhaust and return air fans. 
.3 As indicated. 

.2 Length of connection: [150] mm (6”). 

.3 Install in accordance with recommendations of SMACNA. 

.4 Minimum distance between metal parts when system in operation: [75] mm (3”). 

.5 When fan is running: 
.1 Ducting on sides of flexible connection to be in alignment. 
.2 Ensure slack material in flexible connection. 

.5 FIRE DAMPERS 

.1 Provide fusible link fire dampers where shown on the drawings. 

.2 Supply dampers which are factory secured with a galvanized steel sleeve, or 
supply the sleeves at the site. Install the dampers by means of No. 4 gauge 20mm 
(3/4") sheet metal screws at 150 mm (6") O.C. 

.3 Secure 12mm x 12mm x 3mm (1/2" x 1/2" x 1/8") steel angles by means of tack 
welding or bolts to the perimeter of one (1) side of the damper sleeves. Install the 
sleeves in the opening, then secure angles to the perimeter of the other side of the 
sleeve at the side of the barrier penetrated by the duct. 

.4 Provide expansion clearances between the damper sleeve and the opening in 
which the damper is required. Ensure that the openings are properly sized and 
located, and that all voids between the damper sleeve and the opening are 
properly sealed to maintain the rating of the fire barrier. 

.5 Connect and secure ductwork to fire dampers in accordance with the damper 
manufacturer's recommendations and to NFPA requirements. 

.6 SPLITTER DAMPERS 
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Provide splitter dampers in ductwork where shown and/or specified and/or 
required to ensure system balancing. Install splitter dampers such that they 
cannot vibrate and rattle and such that the damper operation mechanism is in an 
easily operable location. 

.7 BALANCING DAMPERS 

.1 Provide volume type dampers in all open end      ductwork and wherever else 
shown. 

.2 Install the dampers such that the operating mechanism is positioned for easy 
operation, and such that the dampers cannot move or rattle. 

.8 BACK-DRAFT DAMPERS 

.1 Provide back-draft dampers in the ductwork where shown. 

.2 Install and secure such that the dampers cannot move or rattle. 

.9 DUCT ACCESS DOORS 

.1 Provide access doors in ductwork for access to all duct system components which 
will or may need maintenance and/or repair.  

.2 Size: 
.1 600 x 600 mm for person size entry. 
.2 300 x 300 mm for servicing entry. 
.3 As indicated. 

.3 Locations: 
.1 Fire and smoke dampers. 
.2 Control dampers. 
.3 Devices requiring maintenance. 
.4 Required by code. 
.5 Reheat coils. 
.6 Elsewhere as indicated. 

.4 Identify access doors provided for fusible link fire damper maintenance as such. 

.5 Access doors in insulated ductwork shall be sandwich construction type with 
insulation between the inner and outer panels. 

.10 ACOUSTIC DUCT LINER 

.1 Provide acoustic lining for interior surfaces of ducts where indicated. 

.2 Fasten lining to interior sheet metal surfaces with 100% coverage of adhesive. 

.3 Install weld pins at 400 mm (16") centres on top and side surfaces and seal all 
joints, exposed edges, weld pin and clip penetrations and all damaged areas of 
liners. Cover lining joints with tape secured with 2 coats of sealer. 

.4 During installation, take particular care to ensure that the lining coating is not 
damaged and that exposed lining edges are protected properly such that the lining 
does not erode when subjected to the velocity in the particular system. Badly 
damaged areas of lining to be replaced at discretion of the Engineer. 

.5 Increase the size of all lined ducts such that interior duct dimensions with lining 
in place are the dimensions shown and/or specified on the drawings. 
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.6 Where turning vanes, dampers, etc., occur in lined duct, they must be installed in 
a manner such that the liner surface is not damaged, the damper operation is not 
restricted, and friction loss within the duct is not increased. 

.11 GRILLES, REGISTERS & DIFFUSERS 

.1 Provide grilles and diffusers of the type, size and arrangement specified and 
shown on the drawings. 

.2 Exactly locate grilles and diffusers to conform to the final architectural reflected 
ceiling plans and detailed wall elevations, and to conform to the final lighting, 
ceiling layout, ornamental and other wall treatment. 

.3 Equip supply diffusers having a basic four-way or all round air pattern for 
operation in one (1), two (2) or three (3) way pattern where so directed on the 
drawings. 

.4 Confirm finish of grilles, registers and diffusers prior to ordering. 

3.3 CLEANING 
.1 Perform cleaning operations as specified in Section 00 10 00 and in accordance 

with manufacturer's recommendations. 
.2 Upon completion and verification of performance of installation, remove surplus 

materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 RELATED REQUIREMENTS 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

1.2 REFERENCES 

.1 Air-Conditioning and Refrigeration Institute (ARI) 

.1 ARI 550/590-[98], Standard for Water Chilling Packages Using the Vapor 
Compression Cycle. 

.2 Canadian Standards Association (CSA International) 

.1 CSA B52-[05 SMART], Mechanical Refrigeration Code. 

.3 Environment Canada, (EC)/Environmental Protection Services (EPS) 

.1 EPS 1/RA/2-[1996], Environmental Code of Practice for Elimination of 
Fluorocarbons Emissions from Refrigeration and Air Conditioning Systems. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Provide manufacturer's printed product literature and datasheets for chillers, and 
include product characteristics, performance criteria, physical size, finish and 
limitations. 

.3 Shop Drawings: 

.1 Indicate: 
.1 Equipment including connections, piping and fittings, valves, strainers, 

control assemblies and ancillaries, identifying factory and field 
assembled. 

.2 Wiring as assembled and schematically. 

.3 Dimensions, construction details, recommended installation and support, 
mounting bolt hole sizes and locations and point loads. 

.4 Type of refrigerant used. 

1.4 CLOSEOUT SUBMITTALS 

.1 Provide operation and maintenance data for incorporation into manual specified in 
Section 00 10 00 – General Instructions. 

.2 Data to include: 

.1 Description of equipment giving manufacturers name, model type and year, 
capacity and serial numbers. 
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.2 Provide part load performance curves. 

.3 Details on operation, servicing and maintenance. 

.4 Recommended spare parts list. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General Instructions. 

.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, 
address. 

Part 2 Products 

2.1 GENERAL 

.1 Provide complete air cooled screw type chiller package including: compressor; 
evaporator; condenser, motor and motor starter; controls; control centre; piping; wiring; 
refrigeration and oil change; ready for connection to chilled water circuit, and electric 
power source, installed in welded steel frame with heavy gauge panels, finished to 
manufacturers standard. Acceptable Material NESLAB model 

2.2 CAPACITY 

.1 Certified ratings based on ARI 550/590: 

.1 10000W total Capacity in an operating range of 10 degrees C to 40 degrees C. 
17.9L reservoir volume 

.2  Air cooled condenser supplied with 24 degrees C entering air design ambient 
temperature and minimum ambient temperature of 22 degrees C entering air]. 

.3 Fouling factor: 0.00025. 

.4 Refrigerant: R407C. 

.5 Acceptable Material: NESLAB Thermoflex 10000 or approved equal. 

2.3 COMPRESSOR 

.1  Hermetic screw design. 

.2 Unloaded start with capacity modulation by continuous linear modulation of slide valve 
in response to load change. 

.3 Compressor to include suction and discharge shut-off valves; oil sight glass; separate 
circuit crankcase heater; and cylinder unloading device. 

.4 Provide nameplate to show capacity at design temperature, type of refrigerant used and 
total weight in system. 

2.4 COMPRESSOR MOTOR 

.1  Hermetic type with overload protection and manual restart. 



NRC Section 23 64 26 
Project No. ROTARY-SCREW WATER CHILLERS 
S-77 - 3894 Page 3 
 
2.5 EVAPORATOR 

.1 Steel shell and seamless copper tube, gasketted heads, direct expansion: to CSA B52.  

2.6 CONDENSER 

.1 Air cooled: 

.1 Aluminum fins mechanically bonded to copper tube, pressure tested to 3.1 MPa. 

.2 Direct driven, steel or aluminum propeller type fan, statically and dynamically 
balanced. Motor with overload protection, permanently lubricated ball bearings. 

2.7 CONTROL CENTRE 

.1 To EEMAC standard and include: 

.1 Control circuit ON/OFF switch. 

.2 Oil pressure safety switch. 

.3 High and low pressure safety switch. 

.4 Water temperature controller. 

.5 Chilled water flow switch. 

.6 Compressor short cycling and restart delay timer. 

.7 Compressor circuit breakers. 

.8 Reset low water temperature cut-out switch. 

.9 Motor contactors, control relays and indicator lights to include: "start-stop" 
switch; anti-recycle 15 minute time delay; low chilled water temperature cutout 
and automatic reset; excess purge signal light and reset switch; manual/automatic 
oil pump operating switch and signal light; oil heater signal light; manual reset 
power failure and signal light. 

Part 3 Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets. 

3.2 GENERAL 

.1 Provide appropriate protection apparatus. 

.2 Install unit as indicated, to manufacturers recommendations, and in accordance with EPS 
1/RA/2. 

.3 Ensure adequate clearances for servicing and maintenance. 

.4 Manufacturer to approve installation, to supervise startup and to instruct operators. 
Include 2 days per unit. 
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3.3 CLEANING 

.1 Clean in accordance with Section 00 10 00 – General Instructions. 

.1 Remove surplus materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 
.1 Section Includes: 

.1 Materials and installation for fan coil units. 
.2 Related Sections: 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions. 

.3 Section 21 05 01 – Common Work Results- Mechanical 

.4 Section 21 05 02 – Mechanical Identification 

.5 Section 23 05 13 – Common Motor Requirements for HVAC 

.6 Section 23 05 93 – Testing, Adjusting and Balancing for HVAC 

.7 Section 26 05 00 – Common Work Results- Electrical 

1.2 REFERENCES 
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

1.3 SUBMITTALS 
.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and 
datasheet in accordance with Section 00 10 00 – General Instructions. 
Include product characteristics, performance criteria, and limitations.  
.1 Product data to include: 

.1 Filters, fan accessibility. 

.2 Suspension of cabinet. 

.3 Physical size. 

.4 Thermostat, transformer, controls where integral. 

.5 Finish. 

.6 kW rating, voltage, phase. 

.7 Cabinet material thicknesses. 
.2 Shop Drawings: 

.1 Submit shop drawings in accordance with Section 00 10 00 – General 
Instructions. 

1.4 QUALITY ASSURANCE 
.1 Health and Safety: 

.1 Do construction occupational health and safety in accordance with 
Section 00 15 45 – General Safety Section and Fire Instructions. 

1.5 DELIVERY, STORAGE, AND HANDLING 
.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with manufacturer's written 
instructions and Section 00 10 00 – General Instructions. 
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.2 Waste Management and Disposal: 
.1 Construction/Demolition Waste Management and Disposal: in 

accordance with Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 FAN COIL UNITS 
.1 Cabinet: steel, 1.2 mm thick, ceiling mounting. Rear inlet/ Front outlet. 
.2 Refer to Fan Coil Schedule on drawing 3894-M01 for performance specifications 

of all fan coil units. 
.3 Coils: copper sheathed with aluminum fins covering full length of element. 
.4 Fan motors: variable speed, single phase. 
.5 Wall mounted thermostats: supplied by Direct Energy. 
.6 Fan delay switch. 
.7 4 position switch (On/Off- lo-med-hi) 
.8 Fresh air duct adapter. 
.9 Filter: 50mm (2”) replaceable. 
.10 Trim for exposed installation. 
.11 Finish: three stage baked enamel with final coat white colour. 
.12 Assembly fully wired to one outlet location. 
.13 Multiple knockouts for up to 1 1/2" (38 mm) diameter conduit. 
.14 Acceptable Material: EH Price, Dalkin, Magic Aire, Williams, United Cool Air 

or approved equal 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 
.1 Compliance: comply with manufacturer's written recommendations or 

specifications, including product technical bulletins, handling, storage and 
installation instructions, and datasheet. 

3.2 INSTALLATION 
.1 In accordance with manufacturer’s instructions 
.2 Hang units. 
.3 Make power and control connections. 
.4 Make piping connections 

3.3 FIELD QUALITY CONTROL 
.1 Perform tests in accordance with Section 26 05 00 - Common Work Results - 

Electrical and Section 23 05 93 – Testing, Adjusting and Balancing for HVAC. 

3.4 CLEANING 
.1 Proceed in accordance with Section 00 10 00 – General Instructions. 
.2 Upon completion and verification of performance of installation, remove surplus 

materials, excess materials, rubbish, tools and equipment. 
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END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for steam injection mechanical, atomizing, plenum 
mounted drum, plenum or duct mounted pad, packaged electrode steam 
generating, packaged, gas fired, steam generator type humidifiers and 
accessories. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions. 

1.2 REFERENCES 

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

.1 Material Safety Data Sheets (MSDS). 

1.3 SUBMITTALS 

.1 Submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet for 
heating, ventilation and air conditioning distribution piping and ductwork. 

.3 Shop Drawings: 

.1 Submit shop drawings to indicate project layout, dimensions and extent of 
humidification system. 

.4 Test Reports: submit certified test reports from approved independent testing laboratories 
indicating compliance with specifications for specified performance characteristics and 
physical properties. 

.5 Certificates: submit certificates signed by manufacturer certifying that materials comply 
with specified performance characteristics and physical properties. 

.6 Instructions: submit manufacturer's installation instructions. 

.7 Manufacturer's field reports specified. 

.8 Closeout submittals: submit maintenance and engineering data for incorporation into 
manual specified in Section 00 10 00 – General Instructions include data as follows: 

1.4 QUALITY ASSURANCE 

.1 Pre-Installation Meetings: 
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.1 Convene pre-installation meeting one week prior to beginning work of this 
Section in accordance with Section 00 10 00 – General Instructions 
.1 Verify project requirements. 
.2 Review installation conditions. 
.3 Co-ordination with other building subtrades. 
.4 Review manufacturer's installation instructions and warranty 

requirements. 
.2 Health and Safety: 

.1 Do construction occupational health and safety in accordance with 
Section 00 15 45 – General Safety Section and Fire Instructions. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 Separate waste materials in accordance with Section 00 10 00 – General 
Instructions. 

.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities. 

1.6 MAINTENANCE 

.1 Extra Materials: 

.1 Furnish list of individual manufacturer's recommended spare parts for equipment, 
addresses of suppliers, list of specialized tools necessary for adjusting, repairing 
or replacing, for inclusion into operating manual. 

.2 Provide following: one complete set of renewable evaporator media. 

Part 2 Products 

2.1 PACKAGED ELECTRODE STEAM GENERATING TYPE 

.1 CSA certified and ULC listed. 

.2 Components housed in factory fabricated cabinet with factory enameled finish and 
electrically interlocked door. 

.3 Factory sealed disposable steam cylinder complete with factory installed electrodes to 
suit water condition. 

.4 Controls: 

.1 Solid state panel. 

.2 Solenoid valve on water and drain lines. 

.3 Wall humidistat. 

.4 Airflow proving switch. 

.5 Adjustable flush cycle timer. 

.6 Amp meter. 

.7 Cylinder replacement indicator light. 
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.5 Duct distribution header complete with condensate drain and supply hose. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheet. 

3.2 INSTALLATION 

.1 Install in accordance with manufacturers instructions. 

.2 Humidifier and evaporator media to be new and clean when project is accepted. 

.3 Install humidistat as indicated. 

.4 Water service overflow drain: to manufacturers' recommendation. 

.5 Install access doors or panels in adjacent ducting. 

.6 Install capped drain connection at low point in duct. 

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 Have manufacturer of products, supplied under this Section, review Work 
involved in the handling, installation/application, protection and cleaning, of its 
product[s] and submit written reports, in acceptable format, to verify compliance 
of Work with Contract. 

.2 Manufacturer's Field Services: 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, at stages listed: 
.1 After delivery and storage of products, and when preparatory Work, or 

other Work, on which the Work of this Section depends, is complete but 
before installation begins. 

.4 Obtain reports, within 3 days of review, and submit, immediately, to 
Departmental Representative. 

.2 Performance Verification (PV): 

.1 General: in accordance with Section 00 10 00 – General Instructions. 

.3 Start-up: 

.1 General: in accordance with manufacturer’s instructions. 
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3.4 DEMONSTRATION 

.1 Training: in accordance with Section [01 91 13 - General Commissioning (Cx) 
Requirements] [___]: Training of O&M Personnel. 

3.5 CLEANING 

.1 Perform cleaning operations as specified in Section 00 10 00 – General Instructions and 
in accordance with manufacturer's recommendations. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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1 REFERENCES 

.1 Perform all work to meet or exceed the requirements of the Canadian Electrical Code, 
CSA Standard C22.1 - (latest edition). 

.2 Consider CSA Electrical Bulletins in force at time of tender submission, while not 
identified and specified by number in this Division, to be forming part of related CSA 
Part II standard. 

.3 Do overhead and underground systems in accordance with CSA C22.3 except where 
specified otherwise. 

.4 Where requirements of this specification exceed those of above mentioned standards, this 
specification shall govern. 

.5 Notify the NRC Departmental Representative as soon as possible when requested to 
connect equipment supplied by NRC which is not CSA approved. 

.6 Refer to Sections 00 10 00 & 0015 45. 

2 PERMITS AND FEES 

.1 Submit to Electrical Inspection Department and Supply Authority necessary number of 
drawings and specifications for examination and approval prior to commencement of 
work. 

.2 Pay all fees required for the performance of the work. 

3 START-UP 

.1 Instruct the NRC Departmental Representative and operating personnel in the operation, 
care and maintenance of equipment supplied under this contract. 

4 INSPECTION AND FEES 

.1 Furnish a Certificate of Acceptance from the Authorized Electrical Inspection 
Department on completion of work. 

.2 Request and obtain Special Inspection approval from the Authorized Electrical Inspection 
Department for any non-CSA approved control panels or other equipment fabricated by 
the contractor as part of this contract. 

.3 Pay all fees required for inspections. 

5 FINISHES 

.1 Shop finish metal enclosure surfaces by removal of rust and scale, cleaning, application 
of rust resistant primer inside and outside, and at least two coats of finish enamel. 

.1 Outdoor electrical equipment "equipment green" finish to EEMAC Y1-1-1955. 

.2 Indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1-1958. 
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.2 Clean and touch up surfaces of shop-painted equipment scratched or marred during 
shipment or installation, to match original paint. 

6 ACOUSTICAL PERFORMANCE 

.1 In general provide equipment producing minimal sound levels in accordance with the 
best and latest practices established by the electrical industry. 

.2 Do not install any device or equipment containing a magnetic flux path metallic core, 
such as gas discharge lamp ballasts, dimmers, solenoids, etc., which are found to produce 
a noise level exceeding that of comparable available equipment. 

7 EQUIPMENT IDENTIFICATION 

.1 Identify with 3mm (1/8") Brother, P-Touch non-smearing tape, or an alternate approved 
by the NRC Departmental Representative, all electrical outlets shown on drawings and/or 
mentioned in the specifications. These are the recessed and surface mounted receptacles 
such as those in offices and service rooms and used to plug in office equipment, 
telecommunication equipment or small portable tools. Indicate only the source of power 
(Ex. for a receptacle fed from panel L32 circuit #1: "L32-1"). 

.2 Light switches and light fixtures are the only exceptions for electrical equipment 
identification (except as noted in 7.13 below). They are not to be identified. 

.3 Identify with lamicoid nameplates all electrical equipment shown on the drawings and/or 
mentioned in the specification such as motor control centers, switchgear, splitters, fused 
switches, isolation switches, motor starting switches, starters, panelboards, transformers, 
high voltage cables, industrial type receptacles, junction boxes, control panels, etc., 
regardless of whether or not the electrical equipment was furnished under this section of 
the specification. 

.4 Coordinate names of equipment and systems with other Divisions to ensure that names 
and numbers match. 

.5 Wording on lamicoid nameplates to be approved by the NRC Departmental 
Representative prior to fabrication. 

.6 Provide two sets of lamicoid nameplates for each piece of equipment; one in English and 
one in French. 

.7 Lamicoid nameplates shall identify the equipment, the voltage characteristics and the 
power source for the equipment. Example: A new 120/240 volt single phase circuit 
breaker panelboard, L16, is fed from panelboard LD1 circuit 10. 

"PANEL L16 
120/240 V 

FED FROM LD1-10" 
 

PANNEAU L16 
120/240 V 

 ALIMENTE PAR LD1-10 
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.8 Provide warning labels for equipment fed from two or more sources - "DANGER 
MULTIPLE POWER FEED" black letters on a yellow background. These labels are 
available from NRC's Facilities Maintenance group in building M-19. 

.9 Lamicoid nameplates shall be rigid lamicoid, minimum 1.5 mm (1/16") thick with: 

.1 Black letters engraved on a white background for normal power circuits. 

.2 Black letters engraved on a yellow background for emergency power circuits. 

.3 White letters engraved on a red background for fire alarm equipment. 

.10 For all interior lamicoid nameplates, mount nameplates using two-sided tape. 

.11 For all exterior lamicoid nameplates, mount nameplates using self-tapping 2.3 mm 
(3/32") dia. slot head screws - two per nameplate for nameplates under 75 mm (3") in 
height and a minimum of 4 for larger nameplates. Holes in lamicoid nameplates to be 3.7 
mm (3/16") diameter to allow for expansion of lamicoid due to exterior conditions. 

.1 No drilling is to be done on live equipment. 

.2 Metal filings from drilling are to be vacuumed from the enclosure interiors. 

.12 All lamicoid nameplates shall have a minimum border of 3 mm (1/8"). Characters shall 
be 9 mm (3/8") in size unless otherwise specified. 

.13 Identify lighting fixtures which are connected to emergency power with a label 
"EMERGENCY LIGHTING/ÉCLAIRAGE D'URGENCE", black letters on a yellow 
background. These labels are available from NRC's Facilities Maintenance group in 
building M-19. 

.14 Provide neatly typed updated circuit directories in a plastic holder on the inside door of 
new panelboards. 

.15 Carefully update panelboard circuit directories whenever adding, deleting, or modifying 
existing circuitry. 

8 WIRING IDENTIFICATION 

.1 Unless otherwise specified, identify wiring with permanent indelible identifying 
markings, using either numbered or coloured plastic tapes on both ends of phase 
conductors of feeders and branch circuit wiring. 

.2 Maintain phase sequence and colour coding throughout. 

9 CONDUIT AND CABLE IDENTIFICATION 

.1 Apply red paint to the covers of junction boxes and condulets of fire alarm conduits. 

.2 Apply yellow paint to the covers of junction boxes and condulets of emergency power 
circuits. 

.3 Apply blue paint to the covers of junction boxes and condulets of voice/data cables. 
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10 MANUFACTURER’S & APPROVALS LABELS 

.1 Ensure that manufacturer's registration plates are properly affixed to all apparatus 
showing the size, name of equipment, serial number, and all information usually 
provided, including voltage, cycle, phase and the name and address of the manufacturer. 

.2 Do not paint over registration plates or approval labels. Leave openings through 
insulation for viewing the plates. Contractor's or sub-contractor's nameplate not 
acceptable. 

11 WARNING SIGNS AND PROTECTION 

.1 Provide warning signs, as specified or to meet requirements of Authorized Electrical 
Inspection Department and NRC Departmental Representative. 

.2 Accept the responsibility to protect those working on the project from any physical 
danger due to exposed live equipment such as panel mains, outlet wiring, etc. Shield and 
mark all live parts with the appropriate voltage. Caution notices shall be worded in both 
English and French. 

12 LOAD BALANCE 

.1 Measure phase current to new panelboards with normal loads operating at time of 
acceptance. Adjust branch circuit connections as required to obtain best balance of 
current between phases and record changes, and revise panelboard schedules. 

.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated voltage 
of equipment. 

13 MOTOR ROTATION 

.1 For new motors, ensure that motor rotation matches the requirements of the driven 
equipment. 

.2 For existing motors, check rotation before making wiring changes in order to ensure 
correct rotation upon completion of the job. 

14 GROUNDING 

.1 Thoroughly ground all electrical equipment, cabinets, metal supporting frames, 
ventilating ducts and other apparatus where grounding is required in accordance with the 
requirements of the latest edition of the Canadian Electrical Code Part 1, C.S.A. C22.1 
and corresponding Provincial and Municipal regulations. Do not depend upon conduits to 
provide the ground circuits. 

.2 Run separate green insulated stranded copper grounding conductors in all electrical 
conduits including those feeding toggle switches and receptacles. 

15 TESTS 

.1 Provide any materials, equipment and labour required and make such tests deemed 
necessary to show proper execution of this work, in the presence of the NRC 
Departmental Representative. 



NRC Section 26 05 00 
Project No. COMMON WORK RESULTS FOR ELECTRICAL 
S-77 - 3894 Page 5 
 

.2 Correct any defects or deficiencies discovered in the work in an approved manner at no 
additional expense to the Owner. 

.3 Megger all branch circuits and feeders using a 600V tester for 240V circuits and a 1000V 
tester for 600V circuits. If the resistance to ground is less than permitted by Table 24 of 
the Code, consider such circuits defective and do not energize. 

.4 The final approval of insulation between conductors and ground, and the efficiency of the 
grounding system is left to the discretion of the local Electrical Inspection Department. 

16 COORDINATION OF PROTECTIVE DEVICES 

.1 Ensure circuit protective devices such as overcurrent trips, fuses, are installed to values 
and settings as indicated on the Drawings. 

17 WORK ON LIVE EQUIPMENT & PANELS 

.1 NRC requires that work be performed on non-energized equipment, installation, 
conductors and power panels. For purposes of quotation assume that all work is to be 
done after normal working hours and that equipment, installation, conductors and power 
panels are to be de-energized when worked upon. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 BUILDING WIRES AND GENERAL REQUIREMENTS 

.1 Conductor material for branch circuit wiring and grounding:  

.1 Stranded copper. 

.2 Neutral wire: continuous throughout its length without breaks. 

.3 Separate insulated green grounding conductors in all electrical conduits. 

.4 All wire and cable insulation shall meet the C.S.A. Standards for the types and 
services hereinafter specified. Colours as per section 4-036 of Electrical Code. 

.5 Where otherwise specified, use wire and cable types as follows: 
.1 Type R90 XLPE cross-link polyethylene stranded for applications using 

wires sized No. 8 and larger. 
.2 Type TW stranded for applications using wires sized No. 10 and smaller. 
.3 For fire alarm wiring refer to Section 283100. 
.4 Approved heat resistant wire for wiring through and at lighting and 

heating fixtures. Where insulation types are shown on the drawings other 
types shall not be used unless the specification is more restrictive. 

.6 Use BX cable only under the following conditions: 
.1 Wiring from a junction box to a recessed lighting fixture in suspended 

ceilings. Cable length not to exceed 1.5 m (5'), or 
.2 Wiring or switches or 15 amp receptacles in partitions having removable 

wall panels, or 
.3 When specifically called for on drawings. 

.7 Use stranded wire no smaller than No. 12 AWG for lighting and power and no 
smaller than No. 16 AWG for control wiring. 

.8 Conductors shall be soft copper properly refined and tinned having a minimum 
conductivity of 98%. 
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Part 3 Execution 

3.1 BUILDING WIRES 

.1 Install building wires as follows:  

.1 Make joints, taps and splices in approved boxes with solderless connectors.  
Joints and/or splices are not acceptable inside a panelboard. 

.2 Ensure the lugs accommodate all the strands of the conductor. 

.3 Replace any wire or cable showing evidence of mechanical injury. 

.4 Use No. 10 AWG for branch circuit wiring extending more than 30 m (100 ft.) to 
farthest outlet from panel. 

.5 Circuit numbers indicated on the drawing are intended as a guide for the proper 
connection of multi-wire circuits at the panel. 

.6 Take care to keep the conductors free from twisting. 

.7 Use an approved lubricant for pulling in conduit. 

.8 Leave sufficient slack on all runs to permit proper splicing and connection of 
electrical devices. 

.9 Branch circuit wiring of 120 volt applications to be multi-wire utilizing common 
neutrals. Under no condition shall any switch break a neutral conductor. 

.10 Provide and install an approved fire- retardant wrap or coating for PVC jacketed 
cables installed in a grouped configuration of two or more. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, 
bearing Canadian Standards Association or Authorized Electrical 
Inspection Department labels, and subject to the approval of the NRC 
Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials 
only after receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 WIRE AND BOX CONNECTORS 

.1 Pressure type wire connectors sized to fit conductors.  

2.2 WIRING TERMINATIONS 

.1 Provide first grade wire and cable connectors suitable for the service on 
which they are used and install them in accordance with the latest trade 
practice. 

.2 Provide high quality extruded copper-free aluminium (0.4% or less) 
connectors for single and multi conductor cable. Steel and then zinc plated 
connectors for multi conductor cables.  

.3 When used in hazardous area, connectors should be certified for such 
location in Class, Division and Group.  

.4 For large conductor sizes, use bolted or compression solderless type 
connectors. 

.5 Use high temperature connectors and insulation on all connections of high 
temperature conductors. 

.6 Where connector types are called for on the drawings or in the 
specification, do not use other types. 

.7 Lugs, terminals, screws used for termination of wiring to be suitable for 
copper conductors. 

.8 For fire alarm wiring refer to Section 28 31 00. 
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Part 3 Execution 

3.1 INSTALLATION 

.1 Install stress cones, terminations, and splices in accordance with 
manufacturer's instructions. 

.2 Bond and ground as required [to CSA C22.2No.41]. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 FITTINGS 

.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit.  

.2 Fittings for liquid-tight flexible conduits shall be liquid-tight connectors.  

.3 Provide expansion couplings for all conduits running in slabs through expansion joints. 
These shall be the type approved for use in concrete with a bonding conductor.   

2.2 OUTLET BOXES 

.1 Size boxes in accordance with CSA-C22. 

.2 Unless otherwise specified, provide galvanized steel outlet boxes at least 40mm (1-1/2") 
deep, single or ganged style, of proper size to accommodate devices used and shall be 
equipped with covers as necessary of the type designed for the specified fittings. Pull 
boxes shall be steel and shall be galvanized or painted to prevent rusting. For lighting 
fixture outlets, use 100mm (4") octagon boxes. 

.3 Equip with plaster rings for flush mounting devices in finished walls. 

.4 Blank cover plates for boxes without wiring devices. 

.5 Equip with centre fixture studs for light fixtures. 

.6 Use cast boxes where indicated and for surface mounted wiring. In areas above hung 
ceilings where appearance is not significant, pressed steel surface boxes may be used. 

.7 Supply all outlet boxes and pull boxes sized according to code requirements unless 
specified otherwise on the drawings. 

2.3 SUPPORT HARDWARE 

.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit. 
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.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut 
for conduit support systems. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install outlet boxes as follows:  

.1 Support boxes independently of connecting conduits. 

.2 Make necessary mounting adjustments to the outlet to match interior finish. 

.3 Fill boxes with paper, sponges or foam or similar approved material to prevent 
entry of construction material. 

.4 Where more than one conduit enters a switch or receptacle box on the same side, 
provide a 100mm (4") minimum square box with a suitable plaster ring. 

.5 Location and appearance to be to the NRC Departmental Representative's 
approval. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 RACEWAYS 

.1 Conduit: 

.1 Each length of conduit to be new and bear the CSA Stamp of Approval.  

.2 Conduit, unless otherwise noted, to be EMT, no smaller than 12mm (1/2").   

.2 Bushings and Connectors: 

.1 Insulated type, with the insulation an integral part of the fitting.   

.3 Conduit Fastening:  

.1 One hole malleable iron straps to secure surface conduits. Two hole straps for 
conduits larger than 50mm (2").  

.2 Beam clamps to secure conduits to exposed steel work.  

.3 Channel type supports for two or more conduits.  

.4 Pull Cord:  

.1 Polypropylene cord in empty conduit.  

.5 Unless specifically called for on the drawings, do not use flexible conduits but it is 
recognized that there may be applications where this material will be useful, such as 
equipment connections, etc. In such cases, obtain permission for its use from the NRC 
Departmental Representative. For tender purposes, assume that flexible conduits will not 
be permitted unless specifically called for on the drawings or equipment specifications. 
All flexible conduits for vapour-tight applications shall be liquid-tight flexible conduits 
(seal-tight).  

.6 Provide expansion couplings for all conduits running in slabs through expansion joints. 
These shall be the type approved for use in concrete with a bonding conductor.    

2.2 CABLE TRAY 

.1 Ladder style: 
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.1 aluminum construction, 450mm wide, 100mm depth. 

.2 150mm rung spacing. 

.3 Include all connectors, splice kits, blind end kit, supports and hardware to form a 
complete system. 

.4 Include divider for length of tray to split tray into 100mm and 350mm width 
sections. 

.5 Standard of acceptance: CABLOFIL ITRAY series or approved equivalent. 

.2  

2.3 SUPPORT HARDWARE 

.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit. 

.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut 
for conduit support systems.  

Part 3 Execution 

3.1 RACEWAYS 

.1 Install raceways as follows:  

.1 Rigidly supported. 

.2 Workmanlike manner. 

.3 Maintain maximum headroom. 

.4 Concealed in finished area. 

.5 Surface-mounted in open area. 

.6 Do not pass conduits through structural members except as indicated. 

.7 Parallel to or at right angles to the building lines. 

.8 Thoroughly ream all conduits at ends and terminate with appropriate locknuts 
and bushings. 

.9 Cause minimum interference in spaces through which they pass. 

.10 Plug or cap conduit during construction to protect from dust, dirt or water. 

.11 Unless specifically indicated on drawings or with the permission of the NRC 
Departmental Representative, do not cast conduits in concrete. 

.12 Dry conduits out before installing wire. 

.13 Mechanically bend steel conduit larger than 22 mm (3/4") diameter. Bend 
conduit cold. 

.14 Do not cut or modify prefabricated bends. 

.15 PVC conduit as indicated. 

.16 Function and appearance to be to the NRC Departmental Representative's 
approval. 

.17 Seal conduit and cable openings in fire- rated walls and floors with an approved 
fire stop material. 

.18 Seal conduit and cable openings in exterior walls with a weatherproof silicone 
sealant. 
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.19 Paint exposed conduits and boxes to match existing wall / ceiling.  
 

END OF SECTION 
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Part 1 General 

1.1 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 00 10 00. 

.2 Submit stamped engineered drawings for structures supporting transformers on walls or 
other structures other than the floor. 

.3 Prior to any installation of circuit breakers in either a new or existing installation, Contractor 
must submit three (3) copies of a certificate of origin,  from the manufacturer, duly signed by 
the factory and the local  manufacturer’s representative, certifying that all circuit breakers 
come from this manufacturer, they are new and they meet standards and regulations. These 
certificates must be submitted to the Departmental Representative for approval. 

.1 The above applies to all breakers rated above 240V. 

.2 The above applied to all breakers rated up to 240V and 100A or more. 

.4 A delay in the production of the certificate of origin won’t justify any extension of the 
contract and additional compensation. 

.5 Any work of manufacturing, assembly or installation should begin only after acceptance of 
the certificate of origin by Departmental Representative.  Unless complying with this 
requirement, Departmental Representative reserves the right to mandate the manufacturer 
listed on circuit breakers to authenticate all new circuit breakers under the contract at the 
Contractor’s expense. 

.6 In general, the certificate of origin must contain: 

.1 The name and address of the manufacturer and the person responsible for 
authentication. The responsible person must sign and date the certificate; 

.2 The name and address of the licensed dealer and the person of the distributor 
responsible for the Contractor’s account. 

.3 The name and address of the Contractor and the person responsible for the projet. 

.4 The name and address of the local manufacturer’s representative. The local 
representative must sign and date the certificate. 

.5 The name and address of the building where circuit breakers will be installed: 
.1 Project title. 
.2 End user’s reference number. 
.3 The list of circuit breakers. 

.7  

1.2 IDENTIFICATION 

.1 Identification as per Section 26 05 00. 
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Part 2 Products 

2.1 DISCONNECT SWITCHES, FUSED AND NON-FUSED 

.1 Fusible and non-fusible disconnect switches in EEMAC Enclosure as indicated. 

.2 Provision for padlocking in "OFF" switch position. 

.3 Mechanical voidable door interlock in "ON" position. 

.4 Fuses: size and type as indicated. 

.5 Fuseholders in each switch to be suitable without adaptors, for type and size of fuse 
indicated. 

.6 Quick-make, quick-break action. 

.7 "ON-OFF" switch position indication on switch enclosure cover. 

.8 Standard of acceptance: Square D, Cutler-Hammer, Siemens. 

2.2 GROUNDING 

.1 Insulated grounding conductors in accordance with Section 26 05 00. 

.2 Compression connectors for grounding to equipment provided with lugs. 

2.3 PANELBOARDS 

.1 600 volt panelboards: bus and breakers rated for 18,000 amp r.m.s. symmetrical 
interrupting capacity or as indicated. 

.2 250 volt branch circuit panelboards to have minimum interrupting capacity of 10,000 
amp r.m.s. symmetrical. 

.3 Panelboards are to have a main breaker that shall be service entranced approved (i.e. 
barrier to separate main breaker from remainder of panels). 

.4 Sequence phase bussing with odd numbered breakers on left and even on right, with each 
breaker identified by permanent number identification as to circuit number and phase. 

.5 Panelboards: mains, number of circuits, number and size of branch circuit breakers as 
indicated. 

.6 Two keys for each panelboard and all panelboards to be keyed alike. 

.7 Copper bus, neutral and ground bar with neutral of same ampere rating as mains. 

.8 Suitable for: plug-in or bolt-on breakers. 

.9 Trim and door finish: baked grey enamel. 

.10 Drip shield. 
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.11 Complete circuit directory with typewritten legend showing description of each circuit. 

.12 Manufacturer: Square D, Cutler-Hammer, Siemens. 

2.4 MOULDED CASE CIRCUIT BREAKER 

.1 Thermal-magnetic moulded case circuit breakers, quick-make, quick-break type, for 
manual and automatic operation with temperature compensation for 40°C ambient. 

.2 Common-trip breakers with single handle for multiple applications. 

.3 All new 120V to 600V circuit breakers installed on this project are to include the handle 
accessory, "Handle Padlock Attachment", which locks breakers on or off. 

.4 Magnetic instantaneous trip elements in circuit breakers, to operate only when the value 
of current reaches 10 times their setting. 

.5 Circuit breaker and panel to be of same manufacturer. 

.6 Circuit breakers minimum rating: 10K for 120/240V and 25K for 600/347V or greater if 
indicated. 

.7 Standard of acceptance: Square D, Cutler-Hammer, Siemens. 

2.5 FUSES 

.1 250V and 600V time delay, rejection style, HRC-I, Class RK5. 

.2 Standard of acceptance: Gould-Shawmut. 

Part 3 Execution 

3.1 DISCONNECT SWITCHES 

.1 Install disconnect switches complete with fuses as indicated. 

3.2 GROUNDING 

.1 Install complete permanent, continuous, system and circuit, equipment, grounding 
systems including, conductors, compression connectors, accessories, as indicated, to 
conform to requirements of Engineer, and local authority having jurisdiction over 
installation. Where EMT is used, run ground wire in conduit. 

.2 Install connectors in accordance with manufacturer's instructions. 

.3 Protect exposed grounding conductors from mechanical injury. 

.4 Soldered joints not permitted. 
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3.3 PANELBOARDS 

.1 Locate panelboards as indicated and mount securely, plumb, and square, to adjoining 
surfaces. 

.2 Mount panels to height specified in section 26 27 26 or as indicated. 

.3 Connect loads to circuits as indicated. 

.4 Connect neutral conductors to common neutral bus. 

3.4 MOULDED CASE CIRCUIT BREAKERS 

.1 Install circuit breakers as indicated. 

3.5 FUSES 

.1 Install fuses in mounting devices immediately before energizing circuit. 

.2 Install fuses correctly sized to assigned electrical circuits. 

.3 Provide 3 spare fuses for each rating supplied. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK 

.1 Motors and controls to Sections 26 22 19, 26 29 03 & 26 29 10. 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative's approval. 

1.3 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 00 10 00. 

1.4 IDENTIFICATION 

.1 Identification as per Section 26 05 00. 

Part 2 Products 

2.1 WIRING DEVICES 

.1 Switches: 

.1 Specification grade, shallow body, designed to withstand high inductive 
fluorescent loads CSA C22.2 No. 55. 

.2 Number of poles as indicated. 

.3 Captive mounting screws, quiet safe mechanical action with rust-proofed 
mounting strap and silver alloy contact points. 

.4 Toggle actuated, colour white unless otherwise indicated. 

.5 Brass screw terminals rated 20 AMP at 125 volt. 

.6 Standard of acceptance: Hubbell, Leviton. 

.2 Occupancy sensor Switch: 

.1 Specification grade. 

.2 Captive mounting screws, rust-proofed mounting strap and silver alloy 
contact points. 

.3 Dual technology sensing including passive infrared and audible “listening” 
technology. 

.4 Rated for minimum 800W load. 

.5 Adjustable time to off from 30 seconds to 30 minutes. 

.6 Push-button activated, white in colour. 
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.7 Standard of acceptance: Sensorswitch WSD-PDT-SA-WH, Diversa 
WOSSDU1W or equal approved by NRC Departmental Representative. 

.3 Receptacles: 

.1 Duplex type, CSA type 5-15R, 125 volt, 15A, U ground, specification 
grade with the following features: 

.1 Flush type with parallel blade slots. 

.2 Double-wiping contacts. 

.3 Double-grounding terminals. 

.4 Break-off feature for separate feeds. 

.5 One piece body, colour white unless otherwise indicated. 
.2 Special receptacles with ampacity and voltage as indicated. 
.3 Receptacles of one manufacturer throughout the project. 

.4 Cover Plates: 

.1 Cover plates for wiring devices. 

.2 Smooth white plastic for wiring devices mounted in flush-mounted outlet 
box. 

.3 Sheet metal cover plates for wiring devices mounted in surface-mounted 
outlet box. 

.4 Weatherproof covers as indicated. 

.5 Multi-outlet covers as indicated. 

.5 Splitters, Junction Boxes & Cabinets: 

.1 Sheet metal enclosure, welded corners and formed cover, provided as 
required. 

Part 3 Execution 

3.1 LOCATION OF OUTLETS 

.1 The number and general location of outlets for lighting, power, telephones, etc., are to be 
as shown on the drawings. Install all outlets accurately and uniformly with respect to 
building details. When centering outlets, make allowance for overhead pipes, ducts, etc. 
and for variations in wall or ceiling finish, window trim, etc. Reinstall incorrectly 
installed outlets at no cost to the Owner. Make field power and control connections as 
indicated. 

.2 The location of all outlets as shown on the plans are approximate and are subject to 
change, up to 3m (10') without extra cost or credit provided the information is given prior 
to the installation of the outlet. 

.3 Unless otherwise specified, locate light switches on latch side of doors. Determine the 
direction of all door swings from the architectural drawings or on site, not from the 
electrical drawings. 
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3.2 MOUNTING HEIGHTS 

.1 Mounting height of equipment is from finished floor to centreline of equipment unless 
specified or indicated otherwise. 

.2 If mounting height of equipment is not indicated verify before proceeding with 
installation. 

.3 Generally, locate outlets as follows: (except those otherwise shown on the drawings): 

.1 Local switches 1.2m (3'-11") to centreline. 

.2 Wall receptacles 400mm (1'-4") to centreline. 

.3 Clock receptacles 2.4m (8'-0") to centreline. 

.4 Lighting panels 1.8m (6'-0") to top. 

.5 Telephone and data communications outlet 400mm (1'-4") to centreline. 

.6 Fan coil speed control switch 1.2m (3'-11") to centreline. 

3.3 WIRING DEVICES 

.1 Install wiring devices as follows: 

.1 Where more than one local device is shown at one location, they are to be 
set under one cover plate. 

.2 Install single throw switches with handle in "up" position when switch 
closed. 

.3 Devices in gang type outlet box when more than one device is required in 
one location. 

.4 Protect stainless steel cover plate finish with paper or plastic film until 
painting and other work is finished. 

.5 Do not use cover plates meant for flush outlet boxes on surface-mounted 
boxes. 

.6 Install metal barriers where required. 

.7 Remove insulation carefully from ends of conductors and connect wiring 
as required. 

.8 Bond and ground as required. 

3.4 SPLITTERS AND DEVICES 

.1 Installation of splitters, junction boxes, pull boxes & cabinets as follows: 

.1 Mount plumb, true and square to the building lines. 

.2 Install in inconspicuous but accessible locations. 

.3 Install pull boxes so as not to exceed 30 m (100') of conduit run between 
boxes or as indicated. 

END OF SECTION 
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Part 1 General 

1.1 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 
receiving the NRC Departmental Representative's approval. 

1.2 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 00 10 00. 

.2 Submit complete photometric data prepared by independent testing laboratory for 
luminaires where specified, for review by NRC Departmental Representative. 

Part 2 Products 

2.1 FINISHES 

.1 Baked enamel finish. 

.1 Metal surfaces of luminaire housing and reflectors finished with high gloss 
powder coated baked enamel applied after fabrication to give smooth 
uniform appearance, free from pinholes or defects. 

2.2 METAL SURFACES 

.1 Metal surfaces to be minimum 20 gauge steel. 

2.3 LIGHT CONTROL DEVICES 

.1 All luminaire lenses to be injection moulded clear virgin acrylic unless otherwise noted. 

2.4 LUMINAIRES 

.1 LED: 

.1 Type A: 
.1 120V, 250mm x 1220mm, 50W. 
.2 Suitable for stem mounting, stems included. 
.3 Rigid die embossed steel housing, powder coated housing. 
.4 Regressed two-piece refractor system. 
.5 4000 lumen light output, 4000k colour temperature. 
.6 Removable LED boards and driver for ease of service/replacement. 
.7 Rated to deliver L70 performance for 50,000 hours. 
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.8 Standard of acceptance: Lithonia LBL4 LP840, CFI 
LFR4FRSLD3740ULAG or equivalent approved by the NRC 
Departmental Representative. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Supply and install all lighting fixtures complete with lamps, switches, supports, etc., to 
provide a complete working lighting system. 

.2 Locate and install luminaires as indicated. 

3.2 LUMINAIRE SUPPORTS 

.1 For suspended ceiling installations support each luminaire, including exit lights and pot 
lights, independently of the ceiling support system with separate chains at each end. No. 
80 steel sash chain minimum. 

.2 Unless otherwise specified support fluorescent luminaires mounted in continuous rows 
once every 3.6 m (12'). 

3.3 WIRING 

.1 Connect luminaires to lighting circuits directly for exit fixtures and exterior floodlights. 

3.4 LUMINAIRE ALIGNMENT 

.1 Align luminaires mounted in continuous rows to form a straight uninterrupted line. 

.2 Align luminaires mounted individually parallel or perpendicular to building grid lines as 
shown on drawing. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 
Standards Association or Authorized Electrical Inspection Department labels, and subject 
to the approval of the NRC Departmental Representative. 

Part 2 Products 

2.1 MATERIALS 

.1 Raceways: Minimum 19mm (3/4") EMT larger sizes as indicated on drawing.   

.2 Tele-Power poles/Jiffy poles: type as indicated on drawings. 

.3 Floor mounted outlets: type as indicated on drawings. 

Part 3 Execution 

3.1 CONDUIT SYSTEM 

.1 Run conduit from wall outlets to 150mm (6") above false ceiling or to a point indicated 
on drawings. 

.2 Install nylon pullcords in all empty conduits. 

.3 Install additional steel pull boxes where necessary so that throughout the entire system, 
wires may be pulled in or withdrawn with reasonable ease. Pull boxes shall be installed in 
straight runs only. 

.4 Install nylon bushings at open ends of conduit. 

.5 Paint all elbows and pull box covers blue. (This identifies the conduit as conduit 
dedicated to voice/data wiring.) 

.6 Do not run communications cables in the same raceway as power and lighting 
conductors. 

3.2 MOUNTING 

.1 Recess mount wall outlets unless otherwise indicated. Mount wall outlets to height 
specified in section 26 27 26 or as indicated. 
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3.3 WORK BY OTHERS 

.1 Cables and terminations. 

END OF SECTION 

 
















































































































